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Purpose of the Report

This research project is about data collectiData collection relevant to the to the agricultural,

forestry, and energgommodities of Northwest Alberta that are sold to the international markets.

What are the agricultural, forestry, and energy commaodities of Northwest Alberta, how
much is produced in Northwest Alberta, where arecttremodities being exported, and

the moe of transportation used fexport?

Answering these questions is the purpose of this report.

The tables and charts presented within this report not only set baselines for comparisons
and analysis they also represent real economic activitomes. How much is produced,

how much is sold, and can we identify market development opportunities as we review the
data?

Nbertorn

Funding for this research project was received from the Government of Alberta
under the Community and Regional Economic Support (CARES) program;
as such this report is available at no charge to the public.

This report consists of four components as listed below:
Section 1Trade:Setting the Stagi Global, Canada, and Alberta Exports
Section 2Northwest AlbertaCommodities Agriculture
Section 3Northwest AlbertaCommodities Energy
Section 4Northwest AlbertaCommoditiesi Forestry

Each section of the report can be printed as ecsealfained mini report, with an embedded table
of contents in each section. The full report (all four sections) can be printed with a consistency of
page numbers through the magter copy.
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Northwest Alberta Commaodities

This research project covers the Northwest area of Albartded on the map below. This area is

servicedby the Peace Region Economic Development Alliance (PREDA) and the Regional Economic

Development Initiative (REDI)Collectively these two economic alliances service 13 rural municipalities
acros<08,941KM?2,
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For more information on REDI or PREDA

https://communityeconomicdevelopment.alberta.ca/regienahomiedevelopmentlliancesredas/

8 of 237


https://communityeconomicdevelopment.alberta.ca/regional-economic-development-alliances-redas/

Northwest Alberta Commaodities

Trade: Setting the Stage

Global Trade is the exchange @apital goods andservicesacrossnternational bordersr territories. In

most countries, sudhaderepresents a significant sharegpbss domestic produ@&DP). Carrying out

trade at an international level is a complex process when compatedhéstic tradeWhen trade takes

place between two or more nations factors like currency, government policies, economy, judicia system

laws, and markets influence trade.

To smoothen the process of trade between countries of different economic standing, international
economic organisations were formed, such as\thdd Trade OrganizatiarnThese organisations work
towards the facilitation and growth of international trade. Statistical services of intergovernmental and
supranational organisations and national statistical agencies poififilisél statisticson international

trade.

To facilitate the exchange of information tHarmonized Commaodity Description and Coding System

(HS) was developed; an ernhationally standardized system of names and numbers to classify traded
products. It came into effect in 1988 and has since been developed and maintained by the World Custom
Organkation (WCO). The HS codingsystem has multiple levels of description for international
comparisons. The lowest level of detail is Level 2; the highest level of detail is Leket 6xample,

forestry products (Level 2) vs Oriented Strand Baa&bftwood (Level 6).

NOTE: Sources of information are identified throughout the repdrtlata is referenced to 2810

facilitate comparisons at the local, national, and global levels. It typically takes a year or more for
hierarchal levels of data to be cragsmparable. For example, grain production is ready at the latest in
November of a crop year. The export dataot completed and summarized for that same year until July
of the following year.The production / export is then loaded into a national database, which is then
shared with a global databag@verall,it takes almostwo years before all leve(provincial, national &
global)are comparable in reference to the original production amotihis original datasets accessed for
this report are referenced througtt the report to assist local Economic Development Officers in
updating the included chamgsiickly if the information is pertinent to a project they are working on.
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The graphic shows a summary of expartport international trade balances. As shown Germany, Japan

and China export much more than they import (in monetary terms).

Which Countries Are Net Exporters & Importers?

Selected countries by positive/negative current account balance® (in billion U.S. dollars) Note that Canada is a Fiemporter;
Net exporters we buy more than we sell on the
Germany HE i 296.6
japan [® e global trade marke
China [l 164.9
South Korea e} ] 78.5 . )
— Also notethe United Statess the
italy i i , | 56.1
Ireland | | Mo biggest neimporter in the world
Russia S The United Stateis currently
Spain == §217 o
Sweden B = reviewing all trade deals and
Net importers : pushing for more manufacturing
Brazil 9.8 . I
razil K I and production withirits own
Egypt mm 154
Argentina 308 country to address trade
Australia &l 323} imbalances.
France | il -36.8 [l
Turkey -47.1 IR
Canada I+l -49.3 Il
India mim 1.2 1l
United Kingdom Eig -106.7 | EGN
United States & -4¢6.2 | R
@ ® @ * net trade in goods and services (exports minus imports), plus net earnings
and net transfer payments to and from the rest of the world =
@statistaCharts Source; CIA World Factbook statlsta 5

Sidebar 11 Politics of Trade Balances

China, which exports electronics and metals but also cheap consumer goods, is embroiled in a trade war
over its trade imbalance which is especially pronounced in its relationship with the United States, the
biggest net importer in the worldGermany, dig exporter of machinery and cars, is also earning much
more through exports than it spends on imports, much to the disdain of the European Union, which put th
country on notice about its trade surplus and demanded investments, wage hikes and lawEhitises
supposed to bolster demand at home and give trade partners with a weaker performance the chance to
export to Germany and improve their own economy, according to the EU.
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Canada Trade: The table below shows Canada p®@A 596 Billon for importsin 2018. There were

223countries recorded on Canada import transactions i. ZDietop tencountries shown below,

accounted foB3%o0 f C a totaldngpditsin the year 208.

Canada Imports 2018($CA Rounded)
Top 25Harmonized Code Level 2

87 - Motor Vehicles, Trailers, Bicycles, Motorcycles and Other Similar Vehicl

97,717,000,000

84 - Nuclear Reactors, Boilers, Machinery and Mechanical Appliances

89,356,000,000

85 - Electrical or Electronic Machinery and Equipment

58,184,000,000

27 - Mineral Fuels, Mineral Oils, BituminouSubstancesand Waxes

47,667,000,000

39 - Plastics and Articles Thereof

22,028,000,000

90 - Optical, Medical Photographic, Scientific and Technical Instruinen

16,324,000,000

30 - Pharmaceutical Products

16,252,000,000

73 - Articles of Iron or Steel

14,002,000,000

94 - Furniture, Stuffed Furnishings, Lamps, illuminatidns, PrefalBldg

12,105,000,000

71- Pearls, Precious Stones or Metals, Coins and Jewellery

11,404,000,000

88 - Aircrafts and Spacecrafts

10,872,000,000

72 - Iron and Steel

10,276,000,000

29 - Organic Chemicals (Including Vitamins, Alkaloids afudtibiotics)

8,822,000,000

40 - Rubber and Articles Thereof

8,378,000,000

48 - Paper, Paperboard and Articles Mdiden These Materials

7,343,000,000

38 - Miscellaneous Chemical Products

7,086,000,000

61 - Knitted or Crocheted Clothing artticles of Apparel

6,581,000,000

22 - Beverages, Spirits and Vinegar

6,573,000,000

08 - Edible Fruits and Nuts

6,202,000,000

62 - Woven Clothing and Articles of Apparel

5,953,000,000

76 - Aluminum and Articles Thereof

5,822,000,000

95 - Toys,Games, Sporting Goods and Other Goods for Amusement

5,772,000,000

28 - Inorganic Chemicals / Compounds of Precious Metals and Radioactive

5,700,000,000

33 - Essential Oils and Resinoids, Perfumes, Cosmetics and Podps

4,955,000,000

26 - Ores, Slg and Ash

4,153,000,000

Other Products

106,507,000,000

Total (All Products)

596,034,000,000

Canadian 2018 Imports i Top Ten Countries ($CA)

United States

304,745,040,396

51%

China 75,562,948,891 13%
Mexico 36,814,714,863 6%
Germany 19,060,878,405 3%
Japan 16,834,771,170 3%

Korea, South

9,454,464,230

2%

United Kingdom

9,205,802,402

2%

Italy 9,001,156,595 2%
France 7,188,573,644 1%
Taiwan 5,881,552,059 1%

Total Top 10 Countries

493,749,902,655

83%
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Exports: The focus of this researghmojectis exports.In 2018, the global trade value of goods exported

throughout the world amounted to approximately 19.5 trillion U.S. dollars.

Global Trade Exports (Billions $US)

25,000

20,000

16,149

15,000

10,000

5,000
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The table bel ow shows Canada

2014

2015

6s

Canada Export Revenues $CA

700,000,000,000

600,000,000,000

2016

e X
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\/

2017 2018

port

584,096,506,000

500,000,000,000 S
400,000,000,000 /
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Source: Trade Dafialndustry Canada

12 of 237

2015

2016

2017

/

2018

revenue s



Northwest Alberta Commaodities

In 2018 Canada generated &Billion exporting its goods and services. A fraction of the total export
revenues generated among the 238 countries exchanging products from the almost 5000 HS codes usec

describe thse products.

Source: Trade Dafialndustry Canadaand World Trade Organization

2018 Global Exports
238 Countries Trading
19.5 Trillion $US

2018 Canada Exports
222 Trading Partners
584 Billion $CA

2018Alberta Exports
193Trading Partners
118.3 Billion

In 2018 Canada exported 4378 types of produtge(nationaHarmonized Codinéystem)to
222 countries. Though it sounds like Canada has a diversifiedgaatterportfolio, this is not

the caseas shown in thfollowing export table

The United States accounted for5%o o f C agcCA sB4Rilliwn
export revenues in 208.

Sidebar 1:2 Canada's economic integration with the United Statelas increased significantly since WWihe
Automotive Products Trade Agreement of 1965 opened Canada's borders to trade in the automobile manufacturing
industry. In the 1970s, the federal government enacted the National Energy Program (NEP) and the Foreign
Investment Review Agency (FIRA). In the 1980s, NEP was abolished and FIRA was renamed to Investment
Canada. The Canadlinited States Free Trade Agreement (FTA) of 1988 eliminated tariffs between the two
countries, while the North American Free Trade A&gnent (NAFTA) expanded the fréade zone to include

Mexico in 1994. In 2018 NAFTA was renegotiated and is now called the United-Blexéso-Canada Agreement
(USMCA).
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% US Canada 208 Export Revenuesg Top 25 Product$$CA Millions) $CA
HS Code Level 2

89% | 27 - Mineral Fuels, Mineral Oils, Bituminous Substances and Mineral Waxes 128,661
91% | 87 - Motor Vehicles, Trailers, Bicycles, Motorcycles and Other Similar Vehicles 78,367
77% | 84 - Nuclear Reactors, Boilers, Machinery and Mechanical Appliances 44,658
25% | 71 - Pearls, Precious Stones or Metals, Coins and Jewellery 23,705
76% | 44 - Wood and Articles of Wood (Incl. Wood Charcoal) 18,509
90% | 39 - Plastics and Articles Thereof 17,640
74% | 85 - Electrical or Electronic Machinery and Equipment 17,355
48% | 88 - Aircrafts and Spacecrafts 13,803
83% | 76 - Aluminum and Articles Thereof 12,967
81% | 48 - Paper, Paperboard and Articles Made from These Materials 10,350
67% | 30 - Pharmaceutical Products 10,215
6% | 26 - Ores, Slag and Ash 10,197
10% | 12 - Oil Seeds, Oleaginous Fruits, Industrial or Medicinal Plants, Straw and Fodder 9,830
30% | 47 - Pulp of Wood and The Like; Waste and Scrap of Paper or Paperboard 9,733
82% | 72 - Iron and Steel 9,495
19% | 10 - Cereals 9,315
61% | 90 - Optical, Medical , Photographic, Scientific and Technical Instrumentation 9,135
95% | 94 - Furniture,/ Stuffed, Lamps, , Signs,Prefabricated Buildings 7,514
53% | 31 - Fertilizers 7,156
90% | 73 - Articles of Iron or Steel 7,040
49% | 02 - Meat and Edible Meat Offal 6,620
59% | 03 - Fish, Crustaceans, Molluscs and Other Aquatic Invertebrates 6,378
77% | 29 - Organic Chemicals (Including Vitamins, Alkaloids and Antibiotics) 5,296
53% | 07 - Edible Vegetables and Certain Roots and Tubers 5,295
97% | 19 - Preparations of Cereals, Flour, Starch or Milk (Including Bread and Pastry) 4,873
Sub-total i Top 25 Products 484,106
Other Products 99,991

us
Overall | Total (All Products) 584,097

75%

Source: Industry CanadaTlrade Data

75%
EXPORTS

—
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Northwest Alberta Commaodities

revenues gener at e

Alberta Exports: The$B4Bi | | i on of export
products on theglobal market reflects the summary of all the export activity coming out of each
province and territory.The table below shows the distribution of total export revenues in 2018

by province and the top export product for each province.

Canada2018 ExportRevenue$ By ProvinceandTerritory (CAS3) Top Export Industry
Ontario 243,974,404,135 42% Automotive
Alberta 118,038,853,394 20% Energy
Quebec 92,210,336,460 16% Aeronautical
British Columbia 47,540,507,697 8% Energy
Saskatchewan 30,754,146,755 5% Energy
Manitoba 15,716,609,075 3% Pharmaceuticals
Newfoundland and Labrador 13,055,246,171 2% Energy
New Brunswick 12,650,096,694 2% Energy
Nova Scotia 5,806,511,804 1% Fisheries
Northwest Territories 2,096,341,070 0% Diamonds
Prince Edward Island 1,457,203,396 0% Turbo Gas Turbines
Nunavut 713,137,005 0% Iron Ore
Yukon Territory 83,112,521 0% Copper Ores

Total | $584,098,524,177 100%

Source: CANADA'S STATE OF FreAdal Affairs Canada (2018)

As shown, Al bertads export revenues C 0nA0% oftheitbtad s i gr
Canadian export revenues in 2018. The chart bel ov
Alberta Exports
2014- 2018 Alberta Export Revenues CA$ Billions

140

120 118

100 122 93

80 101

80

60

40

20

0
2014 2015 2016 2017 2018

Source: Industry Canadalrade Data
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In 2018 Alberta generated $B Billion in revenues from international exports with 193

countries. Thefollowing table pesents the top ten export countries for Alberta, the export

revenues generated from that country in&@hd the number one produdberta sold to that

country.
Alberta 2018 ¢ Export Revenues ($101 Billiog)By Country ($CA)

Country Export $ Top Product Sold Country Export $| Top Product Sold
USA 103 Billion | Oil and Gas Extraction Indonesia 308 Million | Wheat
China 5 Billion Oilseed (Canola) Hong Kong 280Million | Beef (Frozen)
Japan 2 Billion Oilseed (Canola) Australia 245 Million | Inorganic Chemical
Mexico 1.2 Billion | Petroleum Refineries United Kingdom | 244 Million | Wheat
Korea, South 555 Million | Animal Slaughtering Netherlands 237 Million | Nickel

Source: Industry CanadaTlrade Data

With 193 trading partners one would think Alberta has quite diverse treglatgns on the

global markets. However, like Canada, this is not the case.

The United States accounted for B5% o f Al bert ads

$CA 118 Billion export revenues in 208.

AWe produced 3.9 million barrels p
15.2 billion cubic feet per day of

natural gas, 99 % of our oil

exports and
100 % of our natur al gas exports g

Source:Canadian Association of Petroleum Producers
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The following tabl e s howgatlAS Lbvel?) and thespertentage of these e X |

sales that were sold to the United States.

HS Code Level 2

Alberta 2018 Export Revenues$ Top 25 Products ($CA)

$CA %US
27 - Mineral Fuels, Mineral Oils, Bituminous Substances and Mineral Wa] 84,116,363,624 99%
39 - Plastics and Articles Thereof 4,793,198,504 86%
84 - Nuclear Reactors, Boilers, Machinery and Mechanical Appliances 3,426,596,037 70%
29- Organic Chemicals (Including Vitamins, Alkaloids and Antibiotics) 3,133,960,908 75%
10- Cereals 2,580,309,7671 13%
02 - Meat and Edible Meat Offal 2,553,213,193 61%
12 - Oil Seeds, Oleaginous Fruits, Industrial, Medicinal Plants, Straw / Fg  2,053,493,484 10%
47 - Pulp of Wood and The Like; Waste and Scrapaper or Paperboard 2,039,138,144 43%
44 - Wood and Articles of Wood (Incl. Wood Charcoal) 1,914,240,73¢ 90%
15- Fats, Oils, Their Cleavage Products and Waxes 1,237,680,584 27%
23- Residues / Waste from the Food Industries, and Prepared Aritider 818,808,838 47%
85 - Electrical or Electronic Machinery and Equipment 698,477,307 60%
01- Live Animals 607,628,285 96%
75 - Nickel and Articles Thereof 584,424,998 6%
73- Articles of Iron or Steel 551,946,813 77%
90 - Optical, Medical Photographic, Scientific and Technical Instrumentation 548,882,291 59%
87 - Motor Vehicles, Trailers, Bicycles, Motorcycles and Similar Vehicles 534,554,760 77%
28 - Inorganic Chemicals/Compounds Precious Metals/Radioactive Elem 531,243,098 87%
25- Salt, Sulfur, Earths, Lime, Stone, Cement and Plastering Materials 474,400,963 45%
20 - Preparations of Vegetables, Fruit, Nuts or Other Parts of Plants 392,468,668 74%
07 - Edible Vegetables and Certain Roots and Tubers 385,584,378 22%
81 - Other Base Metals, Cemis and Articles Thereof 365,922,522 6%
11 - Products of the Milling Industry; Mal§tarchesinulin and Wheat Glute 317,861,491 62%
38 - Miscellaneous Chemical Products 308,072,924 95%
31- Fertilizers 303,048,351 99%
115,271,520,6¢

Subtotal 9
Others 2,767,332,724

Overall US
Total (All Products) 118,038,853,394 87.5%

Source: Industry CanadaTrade Data

87.3%
EXPORTS

—
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Northwest Alberta Commodities

Alberta Trade with the US

Reflecting §.5% ofa | | of Al ber t ad s8 teXpitedrStatesiseawcrdicalergpsrt i n 2 0
market for the Province. The table below shows the distribution by state dfGBeB#lion

generated from exports to the US. The top states largely reflect the transfeohtiue

transmission lines for the oil & gas indust&.| ber t ads trade with the Uni

volume and monetary value is distributed across the States will be detailed in the Sector sections

of this report.

Alberta 2018 Export Revenues; $CA Value and Percent Distribution- By US State
% of AB % of AB
US State $CA US State $CA

lllinois 35,999,248,322 30% South Carolina 391,630,423 0.33%
Texas 11,487,144,032 10% Indiana 386,377,364 0.33%
Washington 8,421,183,992 % Georgia 321,880,016 0.27%
Minnesota 5,897,307,994 5% Tennessee 274,854,037 0.23%
Michigan 5,329,784,183 5% Kentucky 271,364,408 0.23%
Oklahoma 4,004,738,805 3% Kansas 268,567,412 0.23%
Colorado 3,604,515,608 3% North Carolina 249,003,675 0.21%
Montana 3,231,370,021 3% Alaska 244,815,715 0.21%
California 2,617,166,431 2% Florida 242,058,299 0.21%
Louisiana 2,427,832,299 2% Nevada 215,260,715 0.18%
New York 2,275,946,594 2% Arizona 194,619,564 0.16%
Ohio 1,914,034,040 2% Virginia 149,377,877 0.13%
Pennsylvania 1,903,742,757 2% Mississippi 138,850,619 0.12%
Missouri 1,593,582,377 1% Nebraska 120,741,156 0.10%
Delaware 1,228,049,636 1% Vermont 119,079,920 0.10%
Wisconsin 1,035,012,073 1% South Dakota 108,745,459 0.09%
North Dakota 807,334,212 1% West Virginia 84,165,157 0.07%
Wyoming 758,668,390 1% New Mexico 65,959,381 0.06%
Massachusetts 750,523,777 1% Connecticut 65,137,066 0.06%
Idaho 644,143,867 1% Maine 64,183,118 0.05%
Alabama 643,490,312 1% Arkansas 61,969,268 0.05%
lowa 626,034,416 1% Maryland 56,524,027 0.05%
Oregon 625,101,088 1% Puerto Rico 21,748,668 0.02%
New Jersey 473,108,793 0.40% N. Hampshire 20,405,177 0.02%
Utah 442,002,628 0.37% Hawaii 15,309,877 0.01%

Rhode Island 13,751,173 0.01%

Alberta 2018 Export Revenues = $CA 103,244,156,184 from sales to the US

Source: Industry Canadalrade Data
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Northwest Alberta Commodities
Section 1i Comments

Canada has vast natural resources. Who we sell these natural resources to, homemayakie

receive, and under what conditions is a matrix of variables like trade agreements, supply &

demand, and cost of delivery? In our global economy the successful international exchange of

goods and services (exports and imports) is also measuredtagamnchmarks like trade

balancestariffs, and geepolitical relationsGlobal, federal, and provincial datasets are collected

by numerous agencies. Canada contributes annual summaries of export revenues to international
agencies. Alberta contributesttee annual summaries of export revenues reported by Industry
Canada. Determining how much of Al bertads expor
This is where it gets tricky. There is no master dataset available that directly links Northwest
Albertasales of agriculture, forestry, or energy products to federal or provincial annual export

revenues.

At mini mum we want to fibenchmarko. To do this,
activities are reviewed for analysis in this report. Esmttori agriculture, forestry, and energy

will have vastly different information sources. For example, in the agricultural sector, information
on the number of grailbaded rail cars leaving the region will be reviewed; in the forestry sector
we will review industry level Forestry Management Agreements to determine the volume of wood
available in Northwest Alberta; in the energy sector we will identify the collection and
transmission data at the gathering stati@sxause of the diverse and numerousrimftion

sources accessed to provide an ovsgalbpsis of the primary commodities produced in

Northwest Alberta the report is presented in three distinctegodrtsi Northwest Alberta

Agriculture; Northwest Alberta EnerggndNorthwest Alberta ForestryFor each sudpeport the
fundamental questions remained atftirefront: 1) what commodities are produced);how much

is beingproduced3) where the commodity is sold outside@dnadaandthe mode of transport

to deliver the commodity

A T Hirst rule of thumb for trade is proximity.
The closer you are the more likely it is there will be trade;
especially if you both have something the other wants.

Sourcefi Gr avi ty Mo-&adign Affairs Canada e 0
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Executive Highlights ¢ Agriculture Section

Northwest Alberta represents 3% of Car@darmland. The agricultura¢gion is referred to as the

dPeace Countgy the most northern agricultural region in the world; and frequently noted for the superior
quality of its agriculture products. This report focuses on commercial agricultural products grown and
bred in the Nohwest (e.g. . cereal grains, oil seeds, cattle, pork).

Northwest Alberta has 4918 farms. A 60/40 split between cropland and pastureland.

Cropland:

1.

Canola, Wheat, Alfalfa, Dry Field Peas, Barley, Hay, and Oats‘makeost of the cropland acres

in the Northwest.

2. Almost all the canola, wheat, and dry field peas produced in the Northwest are delivered to the
local grain elevators and exported out & tegion by rail.
3. The Northwest i s Canadabosseddamdipmage) producer

Crop Exports:

1.

Al berta generated $101 Billion in the year
(which includes the Northwest) export eswes comes from sales to the US.
On the global scale Canadarankf7or Wheat production. Al bert

the USA, Japan, and Indonesia.

China is Albertabés | argest buyer of C#&anol a
Canola Seeds. Japan, Al bertads second | arge
in export revenues.

There were 87 export shipments of Canola Seeds to the United States in the year 2017. Raill
transported 19 of these shipments, truckgpmrted 68 shipments.

The number of acres in the Northwest dedicated to Dry Field Peas has dramatically increased in
the last decade.

Alberta generated $181 Million exporting Dry Field Peas in the year 2017. India is the largest
buyer at $118Millon.

7. Qats garnered $28 Million in export revenues for Albérg8% sold to the USA.

8. There were 301 export shipments of Oats in the year-Z/were by truck.

9. Certified Organic Oats (by volume) are largely purchased by Japan and South Korea.
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10. Alberta Barley Seeds are sold to the USA (97%). In general, the seeds do not garner a lot of
revenues$898K in the year 2017). Barley Malt however, garnered $241 Million in the year 2017
- $40.7 Million of which wassold to California!

11.Alberta generated $30 Million from the exports of Alfalfa Seeds in the yeari283% sold to the
USA. Al berta is the USAG6s biggest sibwplier

12. Alberta generated $28Million exporting Fescue Seeds$28.2 Million was for Creeping Red
Fescue. Virtually all Creeping Red Fescue in Canada is grown in the Peace Country!

13. 90%of all fescuewas sold to the USA, the largest State being Oregon (branded as the turf grass
capital of the world).

14.Japan purchased $51Million in Timothy Hay from Alberta in 2017.

15. Export revenues from Hemp products peaked in the 2016 at $132 Million; the vast majority due to
the sale of hemp seeds.

Pastureland:

1. The Northwest is Cattle country! Atreeadcount of 285K, all rural municipalities (13 of them) in
the Northwest have cattle. The largest being the County of Grande Prairie with a headcount of
68K.

2. When last counted there were 111K pigs in the Northwest. Only 6 of the 14 rural municipalities
reported having pigs. The largest number located in Birch Hills County at 16K.

3. There were 295K chickens counted in the Northwest. The largest count was in the MD of
Greenview at 59K. The largest eggpducing headcount is in the County of Grande Rraiti
16K.

4. At |l ast count there 47K fAOt heif hoksesysbeef, goatk 0 b ¢
al pacas etc. é The | argest headcount of AOtl

located in the County of Grande Prairie.
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Pastureland Exports:

1. Fresh Beef accounts 1/3 of all export revenues generated from the sale of animal products. $1.2
Billion in the year 2017; with 91% shipped directly to the United States. Fresh beef isaiketive
17 States; California being the largest buyer at $440 Million. TEXAS is second at $102 Million!

2. Honk Kong was the largest buyer of Alberta Frozen Beef in the year-Z11B0 Million.

3. There were 80 export shipments of frozen beef from Albertaeilyéar 2017. Eleven shipments
were transported by Air Cargo, forone by truck, and the remaining by ship (majority through
Vancouver Port). Alost all truck shipments used Coutts (AB) as the export point to the US.

4. Japan is the largest buyer of AlteeRresh and Frozen Pork.

5. Live animals are exported from Alberta. In the year 2017: $17 MilliBlorses; $642 Milliori
Cattle; and $58 Milliori Pigs.

Opportunities Identified Within the Research

1. Alfalfa Seeds / Meals US imports almost $10Million worth from other countries

2. Canola Seeds Japan, Mexico, United Arab Emiratesombined equal China

3. Fescué Trade Mission to Oregon Seed Conference

4. Alfalfa Seeds Idaho purchased $27M for forder cattle and horses. A good will crew
from the Northwest should go to Idaho and take them out to lunch!

Fresh Beef High-end Restaurants in California

Organic Oat$ Japan and South Koré&Product Usage?

Northwest Timothy Hay Producersnvite Japaese Ranchers to Peace Country

© N o O

Air Cargoi Premium Prices for Fresh Méatligh-end Buyers? Japan and France
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Land Use Type

Northwest Alberta is an agriculturally rich area. Though the regipresents a small part of all

of Canadabés farmland,
their superior quality.
Agriculture.

Less than 3%

Number of FarmsBYy Type

Other crop farming [1119] &

t he
Ther e

Greenhouse, nursery and floriculture [1114]

agr.i

cul

tur

were 1

a l
9 3,

of eidalorthwes Allertaf ar ms

Fruit and tree nut farming [111 3] pmm——
Vegetable and melon farming [1112]
Oilseed and grain farming [11115=

Other animal production [1129]%

Sheep and goat farming [1124]_
Poultry and egg production [1123]
Hog and pig farming [1122]
Cattle ranching and farming [1121}

60,000

0 10,000 20,000 30,000 40,000 50,000
ENW-AB m AB mCanada

Source: Statistics Canad2016 Census of Agriculture
Northwest
Canada AB AB
Total number of farms 193,492| 40,638 4,918
Cattle ranching and farming [1121] 46,538| 12,693 890
Hog and pig farming [1122] 3,305 166 8
Poultry and egg production [1123] 4,903 373 20
Sheep and goat farming [1124] 3,056 399 30
Other animal production [1129] 19,792 5,101 556
Oilseed and grain farming [1111] 63,628| 13,451 2,026
Vegetable and melon farming [1112] 5,514 299 22
Fruit and tree nut farming [1113] 7,845 137 19

Greenhousenursery,and floriculture
[1114] 6,449 605 32
Other crop farming [1119] 32,462 7,414 1,315
Total number of farms 193,492| 40,638 4,918
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Of the more than 158 million acres dedicated to farmland in Canada;

Crops

Farmland in Northwest Alberta is listed below. The County of Grande Prairie has the largest

59% is dedicated to crops.

Canada Farmland Usécres 201

other |G 17.543.740
Pasture [ 47,796, 71¢

Ry 93,382,63

number of acres of farmland; while the MD of Peace has the smallest number of acres.

Source: Statistics Canatl2016 Census of Agriculture

Northwest Alberta 2016 Agricultural Land Inventory i By Type (Acres)

Crop Land Fallow | Pasture Land All Other * Total
Canada 93,382,638| 2,209,071| 47,796,714| 15,334,669| 158,723,092
Alberta 25,261,781 644,021| 21,283,021 3,061,360 50,250,183
NW-AB 3,934,383 83,262 1,683,854 752,817 6,454,316
N. Sunrise 171,297 973 64,529 52,249 289,048
Big Lakes 157,412 4,018 152,173 56,876 370,479
Clear Hills 271,381 6,399 185,916 61,262 524,958
N. Lights 347,053 7,624 130,907 71,194 556,778
Mackenzie 371,972 21,751 87,654 114,271 595,648
Greenview 293,024 8,495 277,991 74,196 653,706
County GP| 591,167 15,052 330,811 121,060 1,058,090
Smoky River 545,973 3,393 46,738 37,998 634,102
Birch Hills 323,869 3,457 106,785 29,149 463,260
Spirit River 134,824 2,344 15,482 12,430 165,080
Saddle Hills 344,404 6,326 121,424 63,125 535,279
Fairview 233,276 1,229 40,114 23,405 298,024
Peace 107,084 1,117 68,125 14,471 190,797

Source: Statistics Canad2016 Census digriculture¢ Custom Request by Municipality
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Cropland T Exports The table below shows the acres of cropland that are dedicated to the

principle fieldcrops grown in the rural municipalities in Northwest Alberta. The largest

number of acres is dedicated to Canola, then wheat, alfalfa, and dyydaddCollectively

the 11 crops below represent 99.5% of the -taml usage in the Northwest

(3,912,852 eres of the 3,934,383 acres in the elapd inventory shown in the previous

table for the Northwest).

Source: Statistics Canatl@2016 Census of Agricultuiie Custom Request by Municipality

Northwest Alberta 2016 Agricultural Land InventogyCrops (Acres)
Canola Wheat | Alfalfa |Dry Field Barley [Tame Hay Oats [Forage Mixed Rye Corn
and Peas Fodder Seeds Grains
Mixes
Canada  |20,606,778(23,436,513| 9,276,755| 4,291,872| 6,696,068| 4,851,167 ?,159,6 408,023| 509,698 411,1;3 4,563,284
Alberta 6,165,746| 7,008,542| 3,056,701| 1,909,491| 3,413,856 1,161,521| 822,185 164,070 242,206 |67,215| 241,151
NW-AB 1,293,166| 948,882| 459,467| 432,825| 263,288| 204,012| 192,481 91,277 15,670| 6,094 5,690
N. Sunrisel 71,533 55,349 9,867 15,431 5,648 7,373| 2,521 3,102 450 0 0
Big Lakes 38,843 29,340 27,583 6,925| 8,617 32,814| 6,603 5,276 x| 821 265
Clear Hills)  43,061| 46,722| 46,918 63,360 20,883| 19,441 21,311 5,315 2,940 340 X
N.Lights| 109,552| 92,300 45,851 x | 31,541 17,885| 14,006 4,468| x X 195
Mackenzie| 118,761| 68,991 33,505 50,299 24,231 9,273| 52,983 X 2,649 x| 1,089
Greenview|  79,474| 57,714| 49,491 13,496 17,914 32,822| 20,410 17,881 653 X 820
County G 156,661| 109,731| 123,235 42,233 73,873 39,224| 23,207 17,363 1,900 975 214
SmokyRiver | 259,729| 194,602 7,689 48,672 16,940 4,336| 3,734 6,784 0 X 580
Birch Hills| 149,018 82,982 17,053 41,159| 25,842 3,081 3,557 700 X 0 X
Spirit River| 45,252 32,390 5,812 30,525| 7,492 3,765| 5,046 901 X X 0
Saddle Hill§ 78,833 81,914 55,547 48,325 17,269 19,165| 23,632 15,622 1,340 250 480
Fairview 99,265 66,825 17,149 21,561 7,440| 5,027 6,341 6,434 854 X X
Peace| 35335 22,505 8,061 22,253 3,559 5,596 | 4,324 2,780 615 X 169

NOTE: Northwest Alberta is located within agricultural region referred to as the Peace Country. This
region includes the northern eastern section of British Columbia. This report does not include the BC
Peace region.
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Principle Field Cropsi Production

Field Crops: Cereal grains and oilseeds are a huge component of the agricultural industry in
Canada. These crops are monitored byGaeadian Grain Commissipa federal government
agency responsible for regulating grain handling in Canada and cehdigsility safety,and

guantity of export shipments of Canadian grain. The table below shows the principle food crops
and the volume produced in Canada, Alberta, and Northwest Alberta.

Canada and Albertg Principle Grains and Oils SeedBroduction Metric Tonnes)
CANADA ‘ ALBERTA

Type of crop 2015 2016 2017 2015 2016 2017
Barley 8,256,600| 8,839,400| 7,891,300| 4,289,200| 4,398,000| 3,906,000
Canola 18,376,500| 19,599,200| 21,328,100 | 5,851,300| 6,157,500| 6,826,600
Oats 3,425,000/ 3,231,200| 3,733,000 393,300 624,600 609,200
Peas, dry 3,200,700| 4,835,900| 4,112,200| 1,314,500| 2,271,200| 1,991,500
Wheat, 27,647,400| 32,139,900/ 30,377,200 | 8,290,000 | 10,106,700 9,980,100

Source: Statistics Canad&stimated areas, yield, production Tald2:10-0359301

The table shows the number of acres that were harvested in 2017 and the total production for these

field crops in Northwest Alberta. Combined these five crops represent 75% of tHarmlapsage
in the Northwest.

Northwest Albertag 2017 Major Food GradeField Crops
Harvested Production

Acres Metric Tonnes
Barley 179,500 265,900
Canola 1,378,700 1,296,900
Oats 150,800 197,700
Peas, dry 348,900 399,400
Wheat, all 868,900 1,162,200

Total 2,926,800 3,332,500

Source: Statistics Canad&stimated areas, yield, production Table:182035301
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One of the first benchmarks to assess how much of the principle field crops production is

exported is to review the volumes that are delivered tptingary grain elevators in the

region. These facilities, a component of @min Handling Systeracross Canada, are the iconic

community located grain towers.

Sidebar 2.1 Types of Grain Elevators

Primary an elevator the principal use of which is the receiving of gimactly from producers for either or both storage and forwarding.
There are 357 primary elevators in Canada; 83 are in Alberta.

Terminal an elevator whose principal uses are the receiving of grain from another elevator and the sleaimg@nd treating

of the grain before it is moved forward to export. There are 32 terminal elevators in Canada,; there are none in Alberta.

Producer Loading: Under the Canada Grain Act, grain producers are entitled to order producer railway cars through the Canadian
Grain Commission to ship any grain designated as such under the Canada Grain Act. Producer railway cars are used to ship grai
directly to adestination and provide producers a delivery alternative to the licensed grain handling system.

Processan elevator the principal use of which is receiving and storing of grain for direct manufacture or processing into other
products. There are 44 procetsvators in Canada; 10 are in AlbefTaere are no process elevators in Northwest Alberta, yet

these facilities play a critical intermediate step in the value added to raw grains. Whether it be crushing canotaaittogil,

barley for the beer indust or turning raw oats into oatmeal; the value added is significant. Being aware of where these facilities
are located and how much of the Northuggrains are shipped to these facilities is an important element of this report.

Process Elevators in @adac Feb 2019

Province Community Company Province Community Company
AB Alix Rahr Malting Canada Ltd. SK | Belle Plaine | Terra Grain Fuels Inc.
AB Calgary ADM Agrilndustries Company SK | Bellevue Belle Pulses Ltd.
AB Calgary Canada Malting Cdaimited SK | Biggar Cargill Limited
AB Camrose Cargill Limited (1) SK'| Clavet Cargill Limited (1)
AB Duagh Canadian Oats Milling Ltd. SK | Dalmeny Richardson Milling Limited
AB Fort Sask Bunge Canada SK| Duck Lake | Belle Pulses Ltd.
AB Lethbridge Richardson Oilseed Limited SK'| Indian Head | PATERSON GRAIN/ GlobalFoodyg
AB Lloydminster| ADM Agrilndustries Company SK | Lanigan PoundMaker Agventures Ltd.
AB Manola Richardson Milling Limited SK | Lloydminster| Husky Oil Limited
AB RedDeer Permolex Ltd. SK'| Nipawin Bunge Canada
BC Armstrong Gambrinus Malting Corporation SK'| Regina CanMar Foods Ltd.
MB Altona Bunge Canada SK'| Regina Oleet Processing Ltd. (1)
MB Elie Prairie Flour Mills Ltd. SK'| Regina Oleet Processing Ltd. (6)
MB Harrowby Bunge Canada SK'| Regina East | Avena Foods Limited
MB Macgregor | Prairie Flax Products Inc. SK | Richardson | PATERSON GRAIN,/ GlobalFood
MB Minnedosa | Husky Oil Limited SK | Rowatt Best Cooking Pulses / Avena Foo|
MB Portage La P| Richardson Milling Limited SK | Saskatoon | Ardent Mills ULC
MB Russell 2712270 DBA Pizzey Ingredien SK'| Saskatoon Parrish & Heimbecker, Limited
MB Ste Agathe | Viterra Inc. SK'| Yorkton Grain Millers Canada Corp.
MB Ste Anne Natural Proteins Inc. SK | Yorkton Louis Dreyfus Company
MB Winnipeg ADM Agrilndustries Company SK'| Yorkton Richardson Oilseed Holdings
MB Winnipeg Malteurop Canada Ltd. ON | Thunder Bay| Canada Malting Co. Limited
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The table below shows the volume of principle gréietative to Alberta) that were delivered to the

process elevators across Canada.

Deliveries to Process Elevators 2(¥18 Process elevators appear to very undgized,
(Thousand Metric Tonnes) i in Alb b c q
BC oE o - 7o | Motjustin Alberta but across Canada.
Barley | 12.7 385.6 84.8 151.4 634.6| Considering, for example that Canada produced
Wheat 108.3| 7846 41 933.8| 21Million metric tonnes of Wheat yet less than
- _ 17 245 1 33.7 280.4 1M goes through these facilities for upgrading to
higherlevel products.
Rye ) 12.1 ] ) 12.1
Canola | 2199.80[ 3,906.60| 975.7| 7,082.10

The table below shows the location of the primary elevators in the Northwest and the percentage of the

2017 principle field crops production that was shippedbtite Northwestising these facilities.

Northwest Albertac Deliveries toPrimary Elevators
201718 Metric Tonnes

NW Alberta Production | 1,162,200 | 197,700 265,900 1,296,900 | 399,400

Delivery Point / Crop Wheat Oat Barley Canola Peas
NAMPA 131.9 - 3.1 166.8 14.8
RYCROFT 234.1 - 23.8 402.0 133.9
HIGH LEVEL 56.7 - 3.7 56.2 21.5
SMOKY RIVER 139.0 0.1 13.6 160.2 40.3
SEXSMITH 166.5 - 64.0 134.8 63.3
MCLENNAN 151.8 - - 132.0 20.0
FALHER 34.7 - - - 23.7
GRIMSHAW 108.9 - 50.4 173.1 73.5
Total Delivered 1,023,700 100 158,700 1,225,000/ 391,100
% Delivered 88% <1% 60% 94% 98%

Source: Canadian Grain Commission

Deliveries to primary grain elevators shows that most of the production of the Canola, Wheat,
and Dry Field Peas produced in the Northwest is accounted for under the delivery volumes to
the primary elevators in thhegion. For barley, approximately 40% of production did not go
through the primary elevators.
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And Oatsi pretty much nothing goes through the primary elevator system. This is not

uncommon for most of the Oats produced in Alberta. Oats productiowbagher major

uses that are not captured through the elevator system. Use domestically on local farms as

feed, and/ or exported as

States.

APony

Oat s o

to

excl

Alberta export revenues from the sale of plant products, which includes all cereal grains and oil
seeds, reached $ 5.3 Billion in 2017. Overall the US acctarmdsly 15.3% of all export

revenues in 2017 for this product category. The table belowsstimrexport revenues for

Alberta for plant products. Highlighted are the HS Coded products of importance to the

Northwest. Note the US is a major importer for four of the eight products highlighted.

$CA

Percent

Alberta 2017 Export RevenuegAll Plant Products ad Vegetables

Sold to US

All Countries 5,351,691,802 15.3%
HS 1001 Wheat $ 2,132,003,792 12.9%
HS 120510 Rape or Colza Seedsow Erucic Acid (Whether or Not Broken) | $ 2,031,177,111 4.6%
HS 0713 Leguminous VegetablePried and Shelled $ 307,083,320 16.0%
HS 1107 Malt $ 240,261,404 45.5%
HS 1003 Barley $ 197,042,331 13.0%
HS 121490 Swedes, Mangolds, Hay, Clover, Sainfoin, Forage Kale, Pellety $ 101,705,476 15.4%
HS 0702 Potatoes- Fresh or Chilled $ 44,289,804 100.0%
HS 1104 Cereal GrainsHulled, Rolled, Flaked, Pearled, Sliced, Kibbled; G¢ $ 37,557,091 71.9%
HS 1201 Soya Beans, Whether Broken $ 31,654,071 0.1%
HS 120921 Seeds of Forage Plants: Lucerne (Alfalfa) Seeds $ 30,895,336 94.3%
HS 120923 Seeds of Forage Plants: Fescue Seeds $ 29,403,984 89.9%
HS 1004 Oats $ 28,786,882 93.4%
HS 1103 Cereal Groats, Meal and Pellets $ 28,317,314 78.2%
HS 1204 Linseed $ 27,558,320 27.2%
HS 1207 Other Oil Seeds andleaginous Fruits $ 17,740,467 57.4%
HS 120929 Seeds of Forage Plants, Except Beet Seeds, For Sowing, Nes | $ 12,171,913 67.9%
HS 1302 Vegetable Saps and Extracts; Pectic Substances:Adgar $ 9,451,006 79.4%
HS 1101 Wheat or Meslin Flour $ 8,119,761 82.5%
HS 1109 Wheat Gluten, Whether Dried $ 6,982,483 100.0%
HS 121410 Lucerne (Alfalfa) Meal and Pellets $ 6,431,640 100.0%
HS 0707 Cucumbers and Gherkirgresh or Chilled $ 4,112,288 100.0%
HS 1002 Rye $ 3,491,857 94.4%
HS120590- Rape or Colza Seed®ther Nes (Whether or Not Broken) $ 3,328,293 82.0%
HS 1211 Plants Primarily in Pharmacy, Perfumery, Insecticides, Fungicidey $ 2,462,164 20.4%
HS 1108 Starches (Inulin) $ 2,137,939 100.0%
HS 0702 Tomatoes Fresh or Chilled $ 1,475,056 100.0%
All Other Products $ 6,050,699 62.%
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Northwest Alberta Commodities

WHEAT

VERY IMPORTANT CROP IN NORTHWEST ALBERTA

Wheat is agrasswidely cultivatedaround the worldor its seed acerealgrainwhich is a worldwide

Alberta 2017 Export Revenug¢$CA)
Wheat ¢ By Country
United States $ 275,994,06
Japan $ 202,996,88
Indonesia $ 200,206,76
Bangladesh $ 143,090,93
Peru $ 125,985,92
Colombia $ 100,738,02
Nigeria $ 97,924,904
Vietnam $ 94,415,421
Mexico $ 90,345,624
Algeria $ 89,281,244
China $ 72,853,62(
Ecuador $ 60,284,651
Morocco $ 54,495,024
United Arab Emirates | $ 50,085,481
Italy $ 45,603,363
United Kingdom $ 43,700,341
Sri Lanka $ 37,828,411
Ghana $ 36,160,871
Philippines $ 27,180,511
Venezuela $ 25,454,60(
Chile $ 24,483,971
Korea, South $ 19,888,714
Malaysia $ 19,840,971
Cuba $ 17,928,05]
Brazil $ 16,021,694
Dominican Republic | $ 15,679,438
Kenya $ 14,701,499
Costa Rica $ 14,077,34(
Thailand $ 12,847,301
Tanzania $ 11,470,974
Mozambique $ 10,860,894
Cameroon $ 10,073,35¢
Turkey $ 8,053,084
Netherlands $ 7,738,145
Belgium $ 7,179,324
Haiti $ 6,170,414
Oman $ 5,103,38¢
Tunisia $ 4,995,614
All Others $30,262,892
Total All Countries $ 2,132,003,79

staple foodThere ae numerous varieties of wheat on the
global marketand numerous global exporters of wheat.
Note that Canada rank¥ for the global production of

wheat.

Top wheat producers

Country Mggﬁgzs"f
World 720

= European Union 157.3
Bl china 126.2
== [Ndia 95.8
E Russia 59.7
B= United States 55.1
BB Fance 39.0
I+l Canada 29.3
- Germany 27.8
Pakistan 26.0
&l Australia 25.3
W= Ukraine 24.1

Source: UN Food & Agriculture Organization

Global demand for wheat and wheat products continues to
increase. In 2000 global exports were at 558MMT; in
2017 global exports rose to 782MMT.

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

2000 2017
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Northwest Alberta Commodities

WHEAT VERY IMPORTANT CROP IN NORTHWEST ALBERTA
Transporting Wheat: Wheatproduced in the Northwest is transported out ofNbghwestregion by
rail. The table below show&8% of the volumeof wheatproduced in the Northwest in the year 2017 was

delivered to a grain terminalithin the Northwest region.

Northwest Albertag Deliveries to Primary Elevators 20118
Wheat
Production 1,162,200 (Metric Tonnes
Delivery Point
NAMPA 131.9
RYCROFT 234.1
HIGH LEVEL 56.7
SMOKY RIVER 139.0
SEXSMITH 166.5
MCLENNAN 151.8
FALHER 34.7
GRIMSHAW 108.9
. 1,023,700 Metric Tong
Total Deliveredto Elevators
% of Production Delivered to Elevators 88%

Once the wheat from the Northwest reaches a juncture point where wheat from other regions are mixed,
the intermodal transport begins to emerge depending on the point of export from Canada. In total, in 201
there were 731 export shipments of wheat frofmefia to 35 countries. More than 400 of these

shipments went to the United States, with Japan, Indonesia, and Bangladesh being the next top three
importers of Alberta wheat. The following tables show the volumes delivered to each key importer, the
primarymode of transport, and the value of each shipment. Also shown is the variety of wheat

purchased.
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Northwest Alberta Commodities

WHEAT VERY IMPORTANT CROP IN NORTHWEST ALBERTA

The table below showthat Alberta hadhine export shipments diVheatto Japan, seven expatipments

to Indonesia, and two export shipments to Bangladesiieiyear 2017. Note, by default ocean carriers

are needed to get the product to therseadpuyer.

Alberta 2017 ExporRevenues Wheat to Japan
Wheat - Type Export Point T'\f:r?:p?)frt \'I/'gl:rrlgi Value $CA
Durum wheat, certified organic, Vancouver Rail / Water 11 15,267
Durum wheat, Vancouver Rail / Water 33908 13,563,710
Durum wheat, Montréal Rail / Water 8432 2,452,425
Red spring wheat, certified organic, Vancouver Rail / Water 151 138,723
Red spring wheat, Prince Rupert| Rail / Water 77763 29,665,449
Red spring wheat, Vancouver Rail / Water | 424107 146,000,000
Red spring wheat, Vancouver Rail / Water 13599 4,369,564
Western red winter wheat, Vancouver Rail / Water 58 17,466
Wheat, and meslin (NES) Vancouver Rail / Water 24148 7,241,999
Total | 582,177 $203,464,603
Alberta 2017 ExporRevenues Wheat to Indonesia
Wheat- Type Export Point Tl\f:r?sepgfrt \42':,:2‘2 Value $CA
Durum wheat, Vancouver Rail / Water 3527 1296407
Red spring wheat, certified organic| Vancouver Rail / Water 109 37701
Red spring wheat, Prince Rupert | Rail / Water 207132 65035393
Red spring wheat, Vancouver Rail / Water 389174 131422379
Red spring wheat, Vancouver Rail / Water 4310 1388413
Wheat, and meslin (NES) Prince Rupert | Rail / Water 3364 958726
Wheat, and meslin (NES) Vancouver Rail / Water 205 67748
Total 607,821 $ 200,206,767
Alberta 2017 ExporRevenues Wheat to Bangladesh
Wheat- Type Export Point Th:lgr?sepgfrt ¥gl:r:2i Value $CA
Red spring wheat, Prince Rupert | Rail /Water 164291 53,405,038
Red spring wheat, Vancouver Rail /Water 283102 89,685,896
Total | 447,393 143,090,934
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Northwest Alberta Commodities

WHEAT

VERY IMPORTANT CROP IN NORTHWEST ALBERTA

In 2017 the US generated the largest amount of export revenues from the sale of Alberta wheat and the

largest number of export shipments.

Alberta 2017 Wheat Exports - USA

There were 401 export shipments of Wheat from Alberta to the

Total Volume i 881,945 Tonnes
Total Value i $ 275+ Million

State Delivered Value $CA | United States in the year 2017. Gmendred and twenigight of
Minnesota 41,618,669 . . .
New York 33,808,051 | these shipments were bgil reflecting 494,239 tonnes at a value of
Ohio 29,097,274 | $CA 170,776,65. Nine of these export shipments were delivered by
North Dakota 24,623,127 .
Wisconsin 23508350 | Water (to the eastern seabogréflecting 131,54@nnesat a value of
Oregon 22,753,015 | $CA 31,699,825 Andtwo-hundred and sixtjour of these export
Washington 13,549,152 hi deli d k reflecting 234.263 |
Missouri 12.384.606 | S ipments were delivered lyck reflecting : tonnes at a value
llinois 9,858,161 | of $CA 71,099,60.
Montana 9,308,425
Puerto Rico 7,372,077
Pennsylvania 6,218,316 | Sidenote: Revenues per tonne $345.5 rail; $239.90 water $303.50
Side Note: Colorado 5956416 | {ryck. At first glance it may appear that raithe most profitable form of
North Carolina 5,629,419 ) ) .
lowa 4635222 | transportation. However, when one considers the number of independent
Nebraska 4,634,835 | truckers that are sefmployed hauling Canadian grains across the
Michigan 4,137,191 boarder: . . he border: h h |
Texas 3,368,839 oarder; vs one train carrying 100 cars across the border; perhaps the rea
South Carolina 3,303,054 | economic bendfshould be in our communities and not at railway
Utah 2,531,222

a — shareholder AGMs. Just a thought!
Indiana 2,137,020
Virginia 2,099,244
Florida 1,997,436 | The piechar below shows the percentage of volume of Alberta wheat
Tennessee 1,789,275 ) ] ) ]
New Jersey 1222601 | €xported to the United States in 2017 by mode of transportation to its
Kansas 833,012 | delivery point.
Massachusetts 761,023
Alabama 689,693 Wate[;
California 476,215 15.29%
Vermont 191,413 Road
ldaho 65,085 57.47%
South Dakota 57,770
Maryland 40,793
Arizona 17,776
Kentucky 13,807
New Hampshire 4,322 _
Oklahoma 3,300 Rail,

, 27.24%
Maine 1,722
Georgia 1,115

Source: $atistics Canada PREDA/REDI Custom Request
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Northwest Alberta Commodities

CANOLA

Canadiangrown canola contributes $26.7 billion to the Canadian economy each year, including more

VERY IMPORTANT CROP IN NORTHWEST ALBERTA

than 250,000 Canadian jobs and $11.2 billion in wagéanola generates one quarter of all farm cash

receipts (43,000 farmers grow Canola in Canada). Aside from seeds, the two main processed canola

products are oil for human consumption and meal for livestock. Canada has 14 Canola processing

Highlights: Canola was originally a trademark name of the Rapeseed AssociaGanadathe

Al

CanolaseedsBYy far the largest buyer of Canola seeds is China, accounting for 40% ©&onalaexport

bertads

plants; three ofvhich are in Alberta

O” canola

name was a condensation of "Can" from Canada and "ola".
It is now a generic term for edible varieties of rapeseed oll.

Canol a

revenue®f $CA 2Billon overall.

S

Alberta 2017 Export Revenues
Canola Seeds TopCountiies

China $ 819,344,351
Japan $ 421,911,629
Mexico $ 291,666,908
UAE $ 139,561,238
Pakistan $ 135,995,884
United States $ 96,348,386
France $ 78,451,843
Germany $ 14,551,325
Belgium $ 11,949,263
Bangladesh $ 10,810,367
Portugal $ 9,631,435
Israel $ 1,667,323
Nepal $ 1,068,548
Total All Countries $ 2,034,505,404

exported to 25+

Sidebar 2.2 Uses for Canola Oil

Canola oil is a key ingredient in many foods. Its reputation

as a healthy oil has created high demand in markets around

countri

the world,andoverall,it is the thirdmost widely

es

consumed vegetable oil, after soybean oil and palm oil.

The oil has many nefood uses and, like soybean oll, is

often used interchangeably with Ammewable petroleum

based oils in products, including industrial lubricants,

biodiesel, candles, lipsticks, and newspaper inks,

depending on the price on the spot market.
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Northwest Alberta Commodities

CANOLA VERY IMPORTANT CROP IN NORTHWEST ALBERTA

Transporting Canola:

Canola produced in the Northwest is transported out of the region by rail. The table below shows 94% of
the volume produced in the Northwest in the year 2017 was delivered to a grain terminal in the Northwes
region.

Source: Canadian Grain Commission

Canola Seeds

Northwest Albertag Deliveries to Primary Elevators 20118

Production

1,296,900Metric Tons

Delivery Point

NAMPA 166.8
RYCROFT 402
HIGH LEVEL 56.2
SMOKY RIVER 160.2
SEXSMITH 134.8
MCLENNAN 132
FALHER -
GRIMSHAW 173.1

Total Deliveredto Elevators

1,225,000Metric Tons

%of ProductionDeliveredto Elevators

94%

Once the Canola seeds from the Northwest reaches a juncture point where it is mixed with deliveries fron
other regions, the intermodal transport begins to emerge depending on the point of export from Canada.
The table below shows that Alberta had fouraxghipments of Canola seeds to China in the year 2017.

Note, by default ocean carriers are needed to get the product to the buyer.

Source: Statistics Canadl@REDA/REDI Custom Request

Alberta 2017 Canola Seed¥xports to China
Quantity

Export Point Mode of Transport (KMG)| Value (CAS$
Prince Rupert Rail /Water 190,480,694 $107,008,408
Vancouver Waterfront and Warehouse | Rail /Water 1,230,254,863 $712,119,214
Vancouver Waterfront and Warehouse | Rail /Water 26,101 $13,752
Prince Rupert Rail /Water 656,374 $202,977

Export Revenueg $819,344,351
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Northwest Alberta Commodities

CANOLA

There were 87 export shipments of Canola seeds from Alberta to the United States in the year 2017. Th

table below shows 19 of these shipments wermalby representing 46% of the volume of canola seeds

VERY IMPORTANT CROP IN NORTHWEST ALBERTA

exported to the United States in 2017.

Alberta2017 Canola Seed Exports to United Stat&AIL

State Delivered Export Point Volume(KGM)| Value $CA
lllinois Emerson (MB) 81350 43,251
North Dakota Emerson (MB) 7381083 3,626,130
Washington, State | Emerson (MB) 5619577 2,613,116
lllinois Emerson (MB) 1058052 91,322
North Dakota Emerson (MB) 2612865 1,481,756
North Dakota Emerson (MB) 607191 309,880
Washington, State | Fort Frances (ON) 56530 26,293
lllinois Fort Frances (ON) 1491425 143,416
Washington, State | Kingsgate (BC) 2480028| 1,265,097
Washington, State | Kingsgate (BC) 639231 140,798
North Dakota North Portal (SK) 10283199 5,497,899
Washington, State | North Portal (SK) 28265 13,147
North Dakota North Portal (SK) 9561636| 4,935,723
North Dakota North Portal (SK) 3505273 1,816,067
California Northgate (SK) 28291 16,121
Minnesota Northgate (SK) 1121817 569,660
Washington, State | Northgate (SK) 35560236 16,529,293
Washington, State | Pacific Highway (BC) 828620 405,581
Total Exported to US by Ral 85,685,389 $40,562,450

Source Statistics CanadaPREDA/REDI Custom Request

The remaining 68 shipments of Alberta Canola seeds to the United States were delivered by
Truck ; representing 54% of the volume of canola seeds exported to the United States in 2017. The

following table shows deliveries by State, the volume deliveradlftze value of each shipment.

Note: There were two air cargo shipments of Alberta Canola Seeds iii Z1lé and Indonesia for a total volume of 39,000 KGM with a
value of $209,000. Depending on who is paying for the shipping this is an increxiilglgsive mode of transport for raw seeds.
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Northwest Alberta Commodities

CANOLA

VERY IMPORTANT CROP IN NORTHWEST ALBERTA

Source: Statistics Canad@REDA/REDI Custom Request

Alberta 2017 Canola Seed Exports to United StatBOAD

State

Volume

State

Volume

Delivered Export Point (KGM) Value $CA Delivered Export Point (KGM) Value $CA
California Abbotsford (BC) 2880 8,044 New Jersey Fort Erie (ON) 37735 23,321
Oregon Abbotsford (BC) 48899 139,370 New York Fort Erie (ON) 4578 4,015
Washington | Abbotsford (BC) 32675 11,691 S. Carolina Fort Erie (ON) 1418 1,200
Minnesota Boissevain (MB) 157581 80,507 Minnesota| Fort Frances (ON 350009 180,632
N. Dakota
Boissevain (MB) 54085 162,469 N. Dakota | Fort Frances (ON 15525 7,605
N. Dakota North
Boissevain (MB) 1.3E+07 6,897,348 Dakota | Goodlands (MB) 724203 401,950
N. Dakot . .
axota | Carievale (SK) 4577214| 2,215,095 Oregon|  Kingsgate (BC)| 181654 96,032
N. Dakota Coulter (MB) 3369025 1,670,518 Oregon Kingsgate (BC) 12121 65,319
California Coutts (AB) 27040 16,535 Oregon Kingsgate (BC)| 245077 172,763
Colorado Coutts (AB) 538 5,469 Washington Kingsgate (BC) 87891 310,233
Washington
Georgia Coutts (AB) 24651 16,397 , Kingsgate (BC)| 1781724 1,008,264
Idaho Coutts (AB) 5238 17,457 New York | Lansdowne (ON) 2113 1,705
Montana Coutts (AB) 40478 123,567 N. Dakota Lyleton (MB) 876529 394,238
Montana Coutts (AB) 495015 449,905 Georgia | North Portal (SK) 44359 36,947
N. Dakota Coutts (AB) 33209 161,790 lllinois North Portal (SK) 4545 8,854
Washington | Coutts (AB) 620 6,351 lowa | North Portal (SK) 106108 98,343
California Emerson (MB) 20507 4,313 N. Carolina | North Portal (SK) 8250 34,232
lowa Emerson (MB) 5883 83,310 N. Dakota | North Portal (SK) 786771 3,472,955
lowa EmersonMB) 166141 150,375 N. Dakota | North Portal (SK)| 1.4E+07 6,479,963
lowa Emerson (MB) 245016 115,546 N. Dakota | North Portal (SK)| 1662176 896,493
Washington
Minnesota Emerson (MB) 55124 421,596 , | _North Portal (SK) 2253 26,997
Minnesota Emerson (MB) 4.2E+07 | 21,456,295 Minnesota Northgate (SK) 71726 64,671
Missouri Emerson (MB) 41968 27,176 N. Dakota Northgate (SK)| 2076375 1,157,585
Missouri Emerson (MB) 6197 3,850 Minnesota Osoyoos (BC) 9005 3,426
Pacific Highway
Missouri Emerson (MB) 6197 3,850 California (BC) 3173 2,031
Pacific Highway
Montana Emerson (MB) 7394 6,657 Oregon (BC) 122282 64,773
Washington| Pacific Highway
N. Dakota Emerson (MB) 204138 994,833 , (BC) 6479 2,203
N. Dakot
axoa Emerson (MB) 6747585 3,501,019 Montana Regway (SK)| 3462458 1,639,187
N. Dakota
Emerson (MB) 589100 321,318 Oregon Regway (SK) 5638 5,378
Wisconsin Emerson (MB) 3346 2,578 Idaho Rykerts (BC) 7300 3,596
Wisconsin Emerson (MB) 124 1,678 Colorado Sarnia (ON) 2331 7,122
Wisconsin Emerson (MB) 62839 13,713 lllinois Sarnia (ON) 2464 2,776
Florida Fort Erie (ON) 4929 5,821 Minnesota Sprague (MB) 49384 25,075
New Jersey | Fort Erie (ON) 1127 978 Wisconsin Sprague (MB) 2484 1,457

Total Volume Canola Exported to US- By Road 98,626,726 (KMG)$55,798,760
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Northwest Alberta Commodities

DRY FIELD PEAS

The demand for pulsé€Beld peas are a type) has skyrocketed in recent years as the population in

India is exponentially growing and peas are a cheap source of protein (in comparison to meats).

l ndia is

VERY IMPORTANT CROP IN NORTHWEST ALBERTA

Dry Field Peas are a wonder food! High in protein and very friendly with agricultural sciences.

t he

maj or

Alberta 2017 Export
Revenues 8 071310 Peas
Dried andShelled

India $ 118,436,800
China $ 33,517,404
Bangladesh $ 11,619,801
United States $ 9,895,236
Myanmar (Burma) $ 1,651,240
Japan $ 1,212,446
Thailand $ 831,795
Taiwan $ 600,591
Philippines $ 478,934
Fiji $ 355,557
Colombia $ 353,116
Indonesia $ 335,158
Korea, South $ 232,480
United Arab Emirates $ 224,444
Peru $ 181,734
Trinidad and Tobago $ 164,185
Morocco $ 158,018
Ecuador $ 135,336
Guyana $ 133,980
Qatar $ 124,250
Italy $ 120,729
Nepal $ 107,305
Dominican Republic $ 53,587
Suriname $ 40,142
Israel $ 37,050
Mauritius $ 35,317
Panama $ 34,554
Vietnam $ 30,843
Sweden $ 18,653
Spain $ 17,698
Malaysia $ 13,879
Malta $ 10,250
Singapore $ 9,973
SubTotal $ 181,172,485
Total AllCountries $ 181,172,485

I mporter

Farmers in the Northwest have increasingly added
hectares upon hectares dedicated to dry field peas
in the last decade. This is largely due to the high

price that can be garnered on the global markets,

of

Al

bertads

and the ease @rowing them in comparison to

other crops.

fi

Sidebar 2:3ndia Sets Regulation on Import of Peas

Global demand for pulse crops (such a
dry field peas) is increasing; especially in

India. However, demand is also creating

trade instability with our top impter of

peas. The Canadian pulse sector felt the

impact of three distinct trade actions

taken by the Indian government during
the 201718 crop year.

Source: Industry Canadalrade Data
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Northwest Alberta Commodities

DRY FIELD PEAS VERY IMPORTANT CROP IN NORTHWEST ALBERTA

The first of these was tmemovalof a countryspecific exemption on 1 October 2017 that had

allowed the importation of pulses to be fumigated with mdtigrhide upon arrival in India

without penalty. This meant that Canadian shipments could still be exported to India under the
generalexemption, which is set to expire on 30 June 2019. However, Canadian shipments were

now subject to a fivéold increase in the regular inspection fees payable upon arrival in India,

which equated to about $15 per tonne. The loss of these exemptiorswpasicded by an ever
expanding series of restrictive trade measures.
the fumigation of all imported grain, it moved to increase tariffs on several key crops, including

the raising of tariffs onpeas to 50%rbm 0%; lentils and chickpeas to 30% from 10%; and on

chickpeas to 60%.

Further to this, in April 2018 India introduced limits on the volume of imported peas, which was

initially restricted to 100,000 tonnes for three months, but frequently extendadtamately

taking the form of an import prohibition currently set to expire on 31 March 2019. These

measures have had a significant impact on pulse deliveries, which were virtually halved as the

Canadian industry started to deal with the realities ahgeeffectively shutout of a market that
absorbed about 40% of Canadadés pul se producti or

prices and margins.

Moreover, in the face of what was expected to be a continuing global oversupply, few believed
that the situation would reverse itself in the near term. Fortunately, China moved to take
advantage of the situation, virtually doubling its Canadian pea imports for the year. Still, the
market damage had been done, and many industry observers predattacsharp pullback in
Canadian pulse production would ensue in 2018. With-gadrstatistics showing a 13% decline

in seeded acres, these predictions appeared to have been correct.

Source: Annual Report of the MonitbiICanadian Grain Handling anddnhsportation System
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DRY FIELD PEAS VERY IMPORTANT CROP IN NORTHWEST ALBERTA

Transporting Field Peas: Field Peaproduced in the Northweatetransported out of the region by rail.
The table below show&8% of the volume produced in the Northwest in the year 2017 was delivered to a

grain terminain the Northwest regian

Source: Canadian Grain Commission

Northwest Albertag Deliveries to Pmnary Elevators 20118
Field Peas
Production 399,400 Metric Tonnes
Delivery Point
NAMPA 14.8
RYCROFT 133.9
HIGH LEVEL 215
SMOKY RIVER 40.3
SEXSMITH 63.3
MCLENNAN 20.0
FALHER 23.7
GRIMSHAW 73.5
. 391,100 MetricTonnes

Total Deliverecto Elevators
% of Production Delivered to Elevators 98%

Once the field peas from the Northwest reaches a juncture point and mixed with deliveries from other
regions the intermodal transport begins to emerge depending on the point of export from Canada. In
total, in 2017 there were 141 export shipments ofl fpedas from Alberta to 33 countries. The largest bulk

of volume shipped has been exported to India; which accounted for 65% of all export revenues generatec
from the sale of field peas. Chirigéangladeshand the United States are the next top threesuyf

Alberta field peas. The next tables show each shipment for each of these countries along with the point ¢

export, the mode of transport, the volume exported and the value of each export.
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DRY FIELD PEAS VERY IMPORTANT CROP IN NORTHWEST ALBERTA
Source: Statistics Cana@ldPREDA/REDI Custom Request

Alberta 2017 Export of Field Peas to Ind |ndia is the largest buyer of Alberta Field Peas,
Mode of Volume
Exit Point | Transport (KGM) Value $CA representing 65% of the total export revenues
Vancouver| Rail /Water 262950 103,434 generated in the year 2017.
Vancouver| Rail /Water 2316820 992,751
Vancouver| Rail /Water 4995400 1,743,750
Vancouver| Rail /Water 295669002 | 115,596,865
Total 303,244,172 $118,436,800Q

Source: Statistics CanafllPREDA/REDI Custom Request

Field peaRisum sativunt..), a native of
Southwest Asia, was among the first crops
cultivated by man. Wild field pea can still be
found in Afghanistariyan,and Ethiopia. Today,
the countries leading in field pea production

include the Soviet Union, China, India, Canada,
and the United States. In Canada over 450,000

acres are dedicated to the growing of the field
pea. Cultivation has led to a gradual separatio
of types: those grown for vegetable use, those
grown for seed and fodder, and the edible
podded types which have ewad most recently.

Alberta 2017 Export of Field Peas to Chi

Mode of Volume

Exit Point Transport (KGM) Value $CA
Prince Rupert | Rail / Water 3412272 2,452,651
Vancouver Rail / Water 1471992 1,218,839
Vancouver Rail / Water 241000 254,856
Vancouver Rail / Water 355820 182,707
Prince Rupert | Rail / Water 620040 219,755
Vancouver Rail / Water 4601135 1,784,461
Montréal Rail / Water 272170 109,039
Prince Rupert | Rail / Water 1247655 633,753
Vancouver Rail / Water | 67166804, 26,361,747

Total | 79,388,888 $33,217,808

Alberta 2017 Export of Field Peas Bangladesh

Mode of Volume
Exit Point Transport (KGM) Value $CA
Vancouver Rail / Water 3,100,000 $11,619,801

Source: Statistics Canad@REDA/REDI Custom Request
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DRY FIELD PEAS VERY IMPORTANT CROP IN NORTHWEST ALBERTA

Source: Industry Canadalrade Data

Alberta 2017 Export Revenues | There were 69 export shipments of Alberta field peas to the United
Field Peas i United States . ) .
lowa 2.207.391 States in the year 2017; representing a volunigaf25,009 KGM
North Dakota 1,698,821 | at a value of $9.9 Million. Of these shipmeh&were delivered by
California 1,547,342 . . . . .
Washington 1.285.870 rail while the remaining3 shipmentsvere delivered byruck .
Montana 779,596 Alberta 2017
Nebraska 771,734 Field Pea Exports to United State$ Transport Mode
Pennsylvania 432,713
Utah 303,207 Transport Volume (KGM) Value $CA
Kansas 300,720 Rail 5,280,602 3,319,451
Idaho 132,764 Road 10,444,407 6,573037
m:g;‘;‘l’;; 1;2;52 Total | 15,725,009 KGN $9.9 Million
South Carolina 55.516 Source: Statistics Canadd@REDA/REDI Custom Request
Wisconsin 53,5637 . . .
Ohio 39208 Current IssueCalifornia paid a total of $US 20,293,128 to
Texas 39,122 | import field peas in the year 2013US16,387,034 of those
South Dakota 20,193 | .
New York 14,059 | Imports came from Canada. The current craze over-meat
New Jersey 13,509 | alternatives planbased proteins has skyrocketed the demand
Oregon 4,023 ] ) ]
$9,895,236 | for peas in California. Why?
Total CA$

Sidebar 2.47n Be y o n d i MbatdPtoté@in Products

Headquartered in California. Currentlydé Bey o nd Me a-perfaiming §.S.tIPIO of the geart
A&W debutedt h e @A Bey o n dato25tstoreskacrassgCanranduly2018.The fast food chain
itself doesndt make t he btechfgod companfiBeyand MeabyRghtt h e m
now, A&W Canada is the Californfaas ed f ood company6sThe makgtdost r e s
meat alternatives has been gettingteof attention recently, as major players such as Nestlé and Tyson

Foods have entered the space and Barclays has valued its potential at $140 billion a year.

{7 BEYOND MEAT
Beyond Meat is a Los Angelbased producer of plasitased meat substitutes

founded in 2009 Ethan Brown. The company's products became available across the United States in 2013. In May 2016, it
released the first plarbased burger to be sold in the meat section of grocery stores, on an international basis.
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OATS VERY IMPORTANT CROP IN NORTHWEST ALBERTA

. i 0 0 <10
Statistios CanadPREDAIREDICustom Request HS 110319 Cereal Groats antfeal
Alberta 2017 Export Revenu@sCA)

HS 1004 Oats California $ 2,240,688

Alberta 2017 Export Revenues ($CA) Nebraska $ 1,895,775

lowa $ 7,835,145 Utah $ 1,013,296
Minnesota $ 5,939,935 Wisconsin $ 925,841
Wisconsin $ 4,708,937 Minnesota $ 847,508
Nebraska $ 2,532,010 lllinois $ 817,060
Ohio $ 1,897,774 lowa $ 660,234
Oregon $ 1,038,312 Pennsylvania $ 244,875
Pennsylvania $ 428,185 Texas $ 223,299
California $ 401,276 Missouri $ 185,742
North Dakota $ 351,652 Connecticut $ 114,724
South Dakota $ 249,832 Michigan $ 110,253
Kentucky $ 220,387 Oregon $ 91,822
New York $ 174,850 Colorado $ 45,470
Texas $ 161,039 Indiana $ 38,565
Idaho $ 103,694 Washington $ 38,346
All Other Us States $836,288 Montana $ 31,683
Subtotal US $ 26,879,316 | 93% Oklahoma $ 28,763
Other Countries $ 1,907,566 New York $ 26,114
Total All Countries $ 28,786,882 Massachusetts $ 24,497
Sourcei Industry Canada Trade Data South Carolina $ 14,736
North Dakota $ 4,809
Oats are a wonder crop. Easy to store, highly Ohio $ 4,400

. ) Subtotal US $ 9,628,500 69%
nutritious for both humans and livestock, Others $  4.674.806
relatively cheap to transport by volume, and is Total All Countries $ 14,303,306

widely used in the cosmetic industry. There are

several grades of oats available to-eisdrs

Feed Oats (no processing) to various levels of drying and screenidgqdkage, Double

Cleaned, and Triple Cleane@rout is the inside kernel of a cereal grain mostly used for higher

end human consumption products while ilndls are primarily useddr fibre, feed, and biomass.

Al bertads northwest is renowned for its APony (
used to feed high end race or competition horses with very selective customers. Oat farmers in

Alberta target this niche market, ogmizing they get more money than selling fapdde bulk

oats on the global markets. Very Smart!

An  oRvay, R
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OATS VERY IMPORTANT CROP IN NORTHWEST ALBERTA

Transporting OatsAs noted in the previousble, h 2017Customs Canada cleared Alberta oats exports at
a value of $CA 28.7 Million These export revenues represer@d@t export shipments of Oats for an
overall volume of 103,494,592KGMith most of these export shipments going to the United States.
There are three stdmategories listed under the Harmonized Coding System (HS) for Oats. The chart
shows the number of giments for each of these HS product
categories: 1) HB)04.10.00 Oats, seed for sow;ii2y

Alberta 2017 Oat Export301 Shipments

By HS Code HS1004.90.100at, certified organic, o/t seed for sowjiad 3)
Seeds 49 HS 1004.90.900at, o/t certified organic, o/t seed for sow(jogt
’ means other than)rom an exprt perspective it is interesting to
Oats ‘ identify if thesecategories hee preferred international custonser
205
Organic47

Source: Statistics Canad@REDA/REDI Custom Request

2017 Alberta Oat Exports QOats 205 Shipments Seeds49 Shipments Organic 47 Shipments Total Volume KGM

Australia 164 164
Chile 2,798 2,798
China 37,400 548,864 41,714 627,978
Cuba 41,250 41,250
Ecuador 1,059,681 1,059,681
France 3 3
Japan 1,444,754 22,691 313,075 1,780,520
Mexico 6,053 148,536 154,589
Mongolia 7,798 7,798
Morocco 1,340 1,340
New Zealand 3,787 3,787
Peru 515,900 515,900
Philippines 8,022 8,022
Saint Pierre and MIC 20 20
Saudi Arabia 20,905 20,905
Singapore 150 150
South Korea 282,122 603,029 885,151
SouthSudan 3,021 3,021
Taiwan 365 365
Thailand 3,428 3,428
Trinidad and Tobago 10,050 10,050
United Arab Emirates 12,246 12,246
United Kingdom 5,288 5,288
United States 97,245,665 433,514 670,959 98,350,138
Total Volume (KGM) 100,659,68KGM 1,164,365 KGM 1,670,542KGM | 103,494,59KGM
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Northwest Alberta Commodities

OATS VERY IMPORTANT CROP IN NORTHWEST ALBERTA
When Al 301 Oat

category preferential international customers emerge. Organic Oats (by volume) are largely purchased b

bertads e X p o r fefeericed pvitheountry anfl aarHSt h e
Japan and South Korea. China, United Statesviengco accounfor most Oat seed®r sowingsold in
the year 2017.

The United Sates accounts for 97% of all generic oats (not organic, not sold for sowing). Generic oats ar
also the most significant volume sold for Oats products itHdrenonized Coding SystgidS). The table

below shows the value and the top six st&tel M) Alberta generic oats are sold.

Alberta Oat Exports to USA i Top Six States ($CA)
2014 2015 2016 2017
lowa 13,800,518 | 14,609,636 | 11,662,140 | 7,824,638
Minnesota 7,674,756 | 7,817,744 | 4,913,544 | 5,936,446
Wisconsin 3,651,115 | 6,068,120 | 5,378,003 | 4,697,972
Nebraska 5,294,113 | 4,310,259 | 2,494,816 | 2,531,107
Ohio 3,854,638 | 1,499,640 | 2,027,774 | 1,893,864
Oregon 1,468,874 | 1,630,224 | 1,600,708 | 1,035,972

Source: Industry Canadlalrade Data

The transportation of Alberta oats is largely by truespecially into the United States.

Alberta Oat Exports i Shipments - By Mode of Transport

HS Code Air Rail Road Water Total #
Oats (Generic) 1 57 126 21 205
Oat- Seeds 1 42 5 49
Oat - Organic 1 4 36 6 47

Total 2017 Export Shipments 3 62 204 32 301

Alberta 2017 Oat Export# of Shipments By Mode of
Transport

Water, 32 Air, 3

Rai| 62

Road, 204

Source: Statistics Canad@®REDA/REDI Custom Request
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OATS

VERY IMPORTANT CROP IN NORTHWEST ALBERTA

Rail shipment is generally not captutiadhe grain elevator systefor Oat exportsn the Northwest.

Theprevioustable showdthere were 62 export shipments of daggail. The tabldelowshows the

volume of Oats exported from Alberta, by réd the United States (State droff point identified).

Source: Statistics Canad@REDA/REDI Custom Request

Alberta 2017 Oat Export By Rail

Volume

Oats- HS Code Country US State Export Point (KGM) Value ($CA)
Oats, seed for sowing MX Emerson, MB 148,536 $54,462
Oat, o/t certified organic, o/t seed for sowing| MX Vancouver, BC 6,053 $1,620
Oat, o/t certified organic, o/t seed for sowing| US Oregon Coutts 5,025 $1,122
Oat, certified organic, o/t seed for sowing us Wisconsin Emerson, MB 31,690 $17,249
Oat, o/t certified organic, o/t seed for sowing| US Colorado Emerson, MB 30,850 $6,908
Oat, o/t certified organic, o/t seed for sowing| US lowa Emerson, MB 5,267,038 $1,650,234
Oat, o/t certified organic, o/t seed faowing us Kentucky Emerson, MB 297,830 $99,422
Oat, o/t certified organic, o/t seed for sowing| US Minnesota Emerson, MB 11,705,800| $3,104,806
Oat, o/t certified organic, o/t seed for sowing| US Missouri Emerson, MB 146,846 $23,495
Oat, o/t certified organic, o/t seed for sowing | US Nebraska Emerson, MB 2,556,113 $683,542
Oat, o/t certified organic, o/t seed for sowing| US Ohio Emerson, MB 186,144 $61,847
Oat, o/t certified organic, o/t seed for sowing| US Wisconsin Emerson, MB 2,256,933 $616,180
Oat, certified organic, o/t seed for sowing us Minnesota Fort Frances, ON 16,304 $5,185
Oat, o/t certified organic, o/t seed for sowing| US Illinois Fort Frances, ON 21,043 $5,843
Oat, o/t certified organic, o/t seed for sowing| US Indiana Fort Frances, ON 20,365 $5,957
Oat, o/t certified organic, o/t seed for sowing| US lowa Fort Frances, ON 18,629,706| $5,697,042
Oat, o/t certified organic, o/t seed for sowing| US Kentucky Fort Frances, ON 392,675 $108,421
Oat, o/t certified organic, o/t seed for sowing | US Louisiana Fort Frances, ON 39,201 $11,567
Oat, o/t certified organic, o/t seed for sowing| US Minnesota Fort Frances, ON 5,905,276 $1,422,729
Oat, o/t certified organic, o/t seed for sowing| US Nebraska Fort Frances, ON 1,566,426 $455,348
Oat, o/t certified organic, o/t seed for sowing| US New Mexico Fort Frances, ON 5,318 $1,226
Oat, o/t certified organic, o/t seed for sowing| US Ohio Fort Frances, ON 435,401 $141,239
Oat, o/t certifiedorganic, o/t seed for sowing | US Oregon Fort Frances, ON 10,720 $4,488
Oat, o/t certified organic, o/t seed for sowing| US Texas Fort Frances, ON 239,110 $76,107
Oat, o/t certified organic, o/t seed for sowing| US Wisconsin Fort Frances, ON 15,378,932| $3,707,587
Oat, o/t certified organic, o/t seed for sowing| US Oregon Kingsgate, BC 11,724 $5,843
Oat, o/t certified organic, o/t seed for sowing| US Florida North Portal, SK 13,698 $5,268
Oat, o/t certified organic, o/seed for sowing | US lowa North Portal, SK 288,229 $54,495
Oat, o/t certified organic, o/t seed for sowing| US Minnesota North Portal, SK 468,980 $139,206
Oat, o/t certified organic, o/t seed for sowing| US Missouri North Portal, SK 6,565 $1,181
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Alberta 2017 Oat Export By Raib 02 y i QR 0

Volume
Oats- HS Code Country | US State Export Point (KGM) Value ($CA)
Oat, o/t certified organic, o/t seed for sowing| US Virginia North Portal, SK 18,639 $11,191
Oat, o/t certified organic, o/t seed farowing us Colorado Northgate, SK 80,982 $14,194
Oat, o/t certified organic, o/t seed for sowing| US lowa Northgate, SK 402,352 $72,286
Oat, o/t certified organic, o/t seed for sowing| US Louisiana Northgate, SK 248,727 $43,613
Oat, o/t certifiedorganic, o/t seed for sowing | US Minnesota Northgate, SK 514,073 $97,498
Oat, o/t certified organic, o/t seed for sowing| US Missouri Northgate, SK 63,592 $10,779
Oat, o/t certified organic, o/t seed for sowing| US Oklahoma Northgate, SK 35,564 $5,601
Oat, o/t certified organic, o/t seed for sowing| US Texas Northgate, SK 284,494 $52,029
Oat, o/t certified organic, o/t seed for sowing| US Wisconsin Northgate, SK 1,163,883 $207,009
Oat, o/t certified organic, o/t seed for sowing| US Arizona PacificHighway, BC 5,905 $1,112
Oat, o/t certified organic, o/t seed for sowing| US California Pacific Highway, BC 1,215,908 $256,722
Oat, o/t certified organic, o/t seed for sowing| US Colorado Pacific Highway, BC 70,790 $24,873
Oat, o/t certifiedorganic, o/t seed for sowing | US lowa Pacific Highway, BC 10,934 $4,599
Oat, o/t certified organic, o/t seed for sowing| US Minnesota Pacific Highway, BC 14,991 $4,993
Oat, o/t certified organic, o/t seed for sowing| US New Mexico Pacific Highway, BC 105,812 $41,201
Oat, o/t certified organic, o/t seed for sowing| US Oregon Pacific Highway, BC 3,309,354 $1,004,041
Oat, o/t certified organic, o/t seed for sowing| US Texas Pacific Highway, BC 11,659 $3,404
Oat, o/t certified organic, o/t seed farowing us Washington, Pacific Highway, BC 80,068 $18,944
Oat, o/t certified organic, o/t seed for sowing| US Wisconsin Pacific Highway, BC 30,976 $17,263
Oat, o/t certified organic, o/t seed for sowing| US lowa Sarnia, ON 390,061 $109,606
Oat, o/t certified organic, o/t seed for sowing | US Ohio Sarnia, ON 74,726 $17,204
Oat, certified organic, o/t seed for sowing us Pennsylvania StBernard, QU 28,430 $6,850
Oat, o/t certified organic, o/t seed for sowing| US New York StBernard, QU 33,208 $8,073
Oat, o/t certified organic, o/t seed for sowing| US North Carolina StBernard, QU 27,051 $5,811
Oat, o/t certified organic, o/t seed for sowing| US Pennsylvania StBernard, QU 461,580 $100,144
Oat, certified organic, o/t seed for sowing us Maryland Trout River, QU 5,670 $1,274
Oat, o/t certified organic, o/t seed for sowing| US Florida Trout River, QU 85,127 $14,738
Oat, o/t certified organic, o/t seed for sowing| US Georgia Trout River, QU 50,057 $11,026
Oat, o/t certified organic, o/seed for sowing | US Maryland Trout River, QU 65,882 $15,670
Oat, o/t certified organic, o/t seed for sowing| US New York Trout River, QU 5,584 $1,358
Oat, o/t certified organic, o/t seed for sowing| US South Carolina Trout River, QU 27,728 $6,055
Oat, o/t certified organic, o/t seed for sowing | US Kentucky Windsor, ON 35,481 $5,164
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BARLEY

VERY IMPORTANT CROP IN NORTHWEST ALBERTA

Barleyis ranked fourthinternationallyamong grains in quantity produced (141 millionnes

globally) behind cornrice,and wheat.

HS 100310 Barley: Seed
Idaho $ 258,122
Montana $ 205,369
Maine $ 80,843
New York $ 64,735
Oregon $ 55,779
Missouri $ 52,104
Pennsylvania $ 37,397
Wyoming $ 34,878
Wisconsin $ 27,902
Vermont $ 24,252
Ohio $ 11,450
Illinois $ 7,095
North Dakota $ 5,305
Minnesota $ 4,916
Alaska $ 2,429
Washington $ 2,043
SubTotal US $  874619] 979
Other Countries $23,941
All Countries $ 898,560

Alberta.

Sidebar 2.5 Uses for Barley

Barleyis used in soups argtews, and in

no processing plants for barley in the

Canada. There are currently 25 barley

4| Canada
Malting

B A GrainCorp business

Barley Transport to US:
76% Road 24% Rail 1% Water

barley bread of various cultures. There are

Northwest; all barley that leaves the region i

sent to processors elsewhere in Alberta or

mercharts (direct buyers from the farm) in

Barley, a member of the grass family, is a

major cereal grain. It was one of the first

cultivated grains, particularly in Eurasia

as early as 10,000 years ago. Barley has

been used as animal fodder, as a source of

fermentable material for beer and certain

distilled beverages, and as a component of

various health foods.
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HS 11071@ Barley Malt- Not Roasted

California $ 40,787,378
North Carolina $ 15,201,710
Colorado $ 12,812,299
lllinois $ 11,692,340
Vermont $ 10,027,977
Washington $ 7,555,610
New York $ 4,953,242
Tennessee $ 1,342,563
Texas $ 960,275
Hawaii $ 944,474
Georgia $ 794,866
Minnesota $ 591,955
Kansas $ 522,992
Arizona $ 405,253
Delaware $ 219,071
Wisconsin $ 140,247
Massachusetts $ 120,106
New Hampshire $ 68,589
Virginia $ 47,154
Pennsylvania $ 22,137
Maryland $ 20,775
Missouri $ 17,632
SubTotal- US 109,248 645

Other Countries

$ 131,031,757

All Countries|

$ 241,155,021
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ALFALFA  VERY IMPORTANT CROP IN NORTHWEST ALBERTA

HS 120921 Lucerne (Alfalfa) Seeds

Alberta 2017 Export Revenugs US$CA) )

Distribution by State Ninety-f our percent (94%) of all o
Idaho $ 27.850.651] reyenues comes from sales to the USA. Note that of $29.1M
Montana $ 417,365
Washington $ 377,927 | imported by the US $27.6M went to Idaho. Idaho is Cowboy
California $ 229,516 .
owa 3 192553 country with numerous cattle ranches. Alfalfa seed grows
Minnesota $ 120,175 | superiorfeedT he t abl e bel ow shows in
Indiana $ 105,993 . . :
New York 3 14.852 export of Alfalfa seeds; approximately a 60/40 split between
Vermont $ 12,301 | certified and norcertified. Certified indicates confirmation of
Subtotal USA $ 29,121,333 .
Other Countries s 1774003 Seedtype. Itdoes not relate to orgafiteere is a small
Total Export Revenues | $ 30895336 | (jfferential in favor of the certified paperwork when exporting,

however, because the majority of seeds are being used to grow feed for livestock the premium is minimal
(<2% per KGM more than necertified).

Alfalfa Seedd By Type Exports to USAT Certified vs Non-Certified

HS Code Volume Value $CA

8" Level Alfalfa Seedsi By Type (KGM)

1209.21.10| Lucerne (alfalfa) seeds, for sowing, certified 3,591,021 $ 17,997,358.00
1209.21.90| Lucerne (alfalfa) seeds, for sowing, o/t certified 2,260,535 $ 12,897,978.00
Total 5,851,556 | $ 30,895,336.0C

Source: Statistics Canadd@®REDA/REDI Custom Request

Transporting Alfalfa Seeds: There were 24 export shipments of Alfalfa seeds from Alberta in the year
2017. Alfalfa seeds ateansported from the farm by truck to a local seed cleaning plantseBus are
baggedby preweights and then loaded to a container and transported by Truck to the exitvadénif (

overseas) dby truck ifthe destinatiofis within the USA.
SourceCanada CustonisPREDA/REDI Custom Request

Alberta 2017 Export Revenued Alfalfa Seedsi By Country i Export Point, Mode of Transport, Volume
Volume

Alfalfa Seed Type Country Export Point Mode (KGM) | Value $CA
Lucerne (alfalfa) seeds, fepwing, certified Argentina | Montréal, QU Water 24000| s 112,123
Lucerne (alfalfa) seeds, for sowing, certified | Argentina | Vancouver, BC Water | 173669 | $ 659,698
Lucerne (alfalfa) seeds, for sowing, certified | Chile Niagara Falls, ON| Water 1125| $ 4,112
Lucerne (alfalfa) seeds, for sowing, o/t certifieq Chile Vancouver, BC | Water 89502 | $ 317,891
Lucerne (alfalfa) seeds, for sowing, o/t certifieq China Prince Rupert, BC| Water 40000 $ 198,118
Lucerne (alfalfa) seeds, for sowing, certified Netherlands| Montréal, QU Water 42686| $ 218,969
Lucerne (alfalfa) seeds, for sowing, certified | Turkey Montréal, QU Water 51050| $ 263,092
Lucerne (alfalfa) seeds, for sowirgertified USA Various Road | 3,298491 $ 16,739,364
Lucerne (alfalfa) seeds, for sowing, o/t certified USA Various Road 2,131,033 $ 12,381,969

Total 5,851,556 $ 30,895,336.00
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ALFALFA  VERY IMPORTANT CROP IN NORTHWEST ALBERTA

In 2017 he US spensUS 48.7 Million importing Alfalfa seeds, with 83% coming from Canada; and most

of

Canadabs

s al

es

C O mi

ng

from Al

berta.

Not

alfalfa seeds to the USCalifornia imports $5.8 Million wah from the Australian regiomhere may be

potential expansion opportunities for Northwest farmers.

Source: PREDA / REDI Special Access Requie&tS Trade portal

AllUS 2017 Imports $UFS 120921 Lucerne (Alfalfa) Seeds ($US)
Asia Australia and Oceania | Europe Canada Total $US
All States $ 6,750| $ 6,391,516 $ 1,739,656 | $ 40,610,145 | $ 48,748,067
Arizona $ 138,250 $ 7,945 $ 146,195
California $ 5,862,558 $ 229,151| $ 1,555,848| $ 7,647,557
Florida $ 181,763 $ 181,763
Idaho $ 30,605,157 | $ 30,605,157
lllinois $ 10,184 $ 10,184
Indiana $ 609,557| $ 609,557
lowa $ 749,490| $ 589,876| $ 1,339,366
Kentucky $ 387,200 $ 312,000| $ 136,248 $ 835,448
Maine $ 12,984 $ 12,984
Michigan $ 153,257 $ 153,257
Minnesota $ 767,519 $ 767,519
Missouri $ 112,906 $ 112,906
Montana $ 632,129 $ 632,129
Nebraska $ 3,508 $ 12,250 $ 15,758
New York $ 6,750 $ 453,904| $ 460,654
North Dakota $ 611,996| $ 611,996
Ohio $ 191,087 $ 191,087
Oklahoma $ 173,926 $ 173,926
Oregon $ 22,800| $ 400,117| $ 422,917
Pennsylvania $ 383,350| $ 383,350
South Dakota $ 15,730 $ 15,730
Tennessee $ 418,270| $ 256,233 $ 674,503,
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Northwest Alberta Commodities

ALFALFA  VERY IMPORTANT CROP IN NORTHWEST ALBERTA

Alberta exported 100% of its Alfalfa meal / pellets to the United Sates in the year 2017.

HS 1214106 Lucerne (Alfalfa) Meal and Pellets HS 121410 Lucerne (Alfalfa) Meal anéellets
Alberta 2017Export Revenues ($CA) Canada 2017 Export Revenues ($CA)

Florida $ 3,532,579 Alberta $ 6,431,640
Ohio $ 546,938 Ontario $ 5,234,544] 50% NY and V
Pennsylvania $ 438,708 Saskatchewan| $ 3,576,652 30% WI
Vermont $ 330914 Quebec $ 222,278 70% VT|
Kentucky $ 301,734 Subtotal -USA| $ 15,465,114
New York $ 255,098 HS 121410 Lucerne (Alfalfa) Meal and Pellets US
Texas $ 235,064 2017 Imports
Indiana $ 181,551 Africa $ 6,579
Tennessee $ 94,846 Asia $ 363,770
North Carolina $ 85,611 Europe $ 486,726
Delaware $ 80,684 Mexico $ 3,610,192 | 60% Californig
Oklahoma $ 73,676 S/CI America $ 7,450
Michigan $ 52,789 ~
New Jersey s 44702 Yet , Al bertads sale of
Maine $ 43457 pellets to the US accounts for less than
Virginia $ 30,935 .
Connecticut $ 30479 40% of the total Alfalfa imported by the
Maryland $ 29,429 US.- $3.6M of alfalfa meal is imported
Massachusetts $ 22,583
New Hampshire $ 11,474 by the US from Mexico. Again,
Montana $ 8,389 . s .
Subtotal USA $ 6431640 identifying another potential market
Total AB ExporRevenues | $ 6,431,640 expansion for Northwestarmers. The

table below shows the vast majority of
the alfalfa meal exported is non
dehydrated.

Source: PREDA/ REDI Custom Requéstanada CustonisHS Level 8

HS Code | Alfalfa Meal & Pellets Volume
8" Level Exports to USAT Dehydrated vs NornDehydrated (Tonnes) Value $CA
1214.10.10 Lucerne (alfalfa) meal and pellets, dehydrated 768 $ 450,072.0
1214.10.90 Lucerne (alfalfa) meal and pellets, o/t dehydral 13,181 $ 5,981,568.0(
Total 13,949 $ 6,431,640
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ALFALFA  VERY IMPORTANT CROP IN NORTHWEST ALBERTA

The table below shows a summary of export revenues for Afe#@A 30,895,336 for seed84% sold to the US)
; $CA6,431,6400r meal & pellet§100% sold to the USand $CA 20,598,217.06:1% sold to the US).

Alberta Export Revenuesi Alfalfa by Type and Volume Volume Value
1209.21.10| Lucerne (alfalfa) seeds, for sowiragrtified 3,591,021 (KGM) $17,997,358
1209.21.90, Lucerne (alfalfa) seeds, for sowing, o/t certified 2,260,535 (KGM) $12,897,978
1214.10.10, Lucerne (alfalfa) meal and pellets, dehydrated 768 Tonne $450,072
1214.10.90, Lucerne (alfalfa) meal angellets, o/t dehydrated 13,181 Tonne $5,981,568
1214.90.11] Alfalfa in cubes, dehydrated 3,241 Tonne $1,175,109
1214.90.19 Alfalfa, nes, in bales or loose 59,287 Tonne $19,423,108

72 %

Alberta 2017 Export Revenues Alfalfa Bales / Loose
(Non-US)

Country Export Point Mode \4(;';‘;21 $CA
China Calgary, AB Air 4745 1,574,752
China P Rupert, BC Water 7784 2,328,86
China Vancouver, BC | Water| 29984| 10,147,609
China Vancouver, BC | Air 282 78,659
Dom Rep | Vancouver, BC | Water 25 12,249
India Vancouver, BC | Water 11 3,849
Japan Calgary, AB Air 1491 412,129
Japan P Rupert, BC Water 428 136,433
Japan Vancouver, BC | Water 4615 1,684,623
S. Korea | Calgary, AB Air 114 30,277
S. Korea Vancouver, BC | Water 6652 2,103,878
UAE Calgary, AB Air 75 16,872
UAE Vancouver, BC | Water 2116 655,421
UK Vancouver, BC | Water 50 21,145
Vietnam Vancouver, BC | Water 25 9,109
Total i Non-US Sales 58,397| 19,215,871

FYI: Wikipedia-Al f al f a

(/ Pl fplfpl),

of

al so

Al

cal |

bertads

ed |

export

Bales / Loose came from sales to Chim¢he
year 2017.

ucerne, i

cultivated as an important forage crop in many countries around the world. It is used for grazing, hay, aad silage,

well as a green manure and cover crop. The name alfalfa is used in North America. The name lucerne is the more

commonly used name in the United Kingdom, South Africa, Australia, and New Zealand. It has been cultivated as

livestock fodder since at leatte era of the ancient Greeks and Romans. Alfalfa sprouts are a common ingredient in

dishes made in South Indian cuisine.
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VERY IMPORTANT CROP IN NORTHWEST ALBERTA

FESCUE
HS 120928 All Fescue Seeds

Alberta 2017 Export Revenues ($CA
Oregon $ 12,707,990
Minnesota $ 1,931,236
Wisconsin $ 1,604,971
Pennsylvania $ 1,310,085
Massachusetts $ 1,151,989
lllinois $ 898,934
Montana $ 812,902
Missouri $ 751,497
Michigan $ 743,849
Indiana $ 651,324
Ohio $ 601,091
New Jersey $ 543,393
North Dakota $ 532,317
New York $ 481,768
Vermont $ 260,811
Maryland $ 253,420
Tennessee $ 220,573
North Carolina $ 210,495
Washington $ 190,962
Idaho $ 150,352
Colorado $ 107,817
Virginia $ 86,369
Kentucky $ 67,491
Nebraska $ 54,718
NewHampshire $ 51,818
Maine $ 24,096
California $ 23,856
Subtotal USA $ 26,426,124 | 90%
Other Countries $ 2,977,860
Total All Countries | $ 29,403,984

MEMPFIS

— TALL FESOLE —

G B ONRAVIIRIUES

TURF TALL FESCUEY LA

I>

TALL FESQUE

Al most al l of Al bertads f
sold to the US (90%) with the vamgjority being
bought by Oregon.

Oregon has a grasslands coalition made up of

e ¢

numerous brokers that eit he

fescue seeds directly or mix it with other grass

seeds (e.g. Kentucky blue grass) for turf and sod.
Fescue is also a forage seedp with high rates

of protein for livestock.

Promotional videos of the Oregon region brand

it as the Aturf capital of
within these promotional videos that showcase

the turf grass seeds of Oregon landscaping

Wimbledon, the US Golf Opes and luxurious

residenti al homes is fHnPeace

mentioned.

BIRMIGHAM RUSTLCR

TALLFESCUE FORAGE TALL FESCUE

\ r—-l .'.4:
oo [ﬁzo)mm/mrm
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Northwest Alberta Commodities

FESCUE VERY IMPORTANT CROP IN NORTHWEST ALBERTA

Al n Canada, virtually all creeping red fes

Peace Region; and it is renowned for its superior

gualities of hardiness and ger minat
Alberta 2017 Export RevenuesCreeping Redescue
Amount $CA Volume (KGM)
Creeping Red $ 28,295,938.00 11,582,690
All Fescue Total | $ 29,403,984.00 11,841,131

Source: PREDA/ REDI Custom Requestanada CustonisHS Level 8

Of all the Fescue exported from Alberta 98% is Creeping Red.
Photo: Creeping Red Fescue

', There were 83 export shipments of Fescue from Alberta in the year Z0&7

table below shows the exports by type, country, export point, mode of transport
volume and value for 5 of these shipments (W&@A). Note all NoRUSA exports

were Creeping Red Fescue. These 5 shipments generated $CA2.9 Million in export
revenuesdr Alberta.

100% of Fescue is trucked to local seed cleaning-ops where is bagged,

loaded into acontainer, and then transported by Truck to the export point.

Alberta 2017 Export RevenuesCreeping Red FescueBy Country (NonUS), Mode of TransportVolume
Exported Export Volume
Fescue Type To Point Transport KGM Value $CA

Creeping red fescue seeds, for sowing, o/t certiff China ;:g(e:z?t BC Water 287,958 $ 514,419.0(
Creeping red fescue seeds, for sowing, o/t certiff China \B{?:ncouver, Water 326,383 $ 481,530.0{

. . " Montréal,
Creeping red fescue seeds, for sowing, certified| Germany QU Water 407,000 $ 758,581.0(
Creeping red fescue seeds, for sowing, o/t certiff Japan \ééncouver, Water 227,692 $ 342,491.0(

. . o Montréal,
Creeping red fescue seeds, for sowing, certified | Poland QU Water 561,304 $ 880,839.0

Total 1,810,337 $ 2,977,860

Source: Statistics Canadd@REDA/REDI Custom Request
Note: Certifiedindicates confirmation of seed type. It does not relate to organic.
Calvin Yoderi Forage Seed Specialist Alberta Agriculture (Spirit RivieB Office)
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Northwest Alberta Commodities

Alberta 2017 Export Revenue€reeping Red FesclieTo USAT
Distribution by State , Volume (CA$

State Export Point \(/Egl\nﬂq)e Value $CA

California Abbotsford, BC 8,542 $23,856.00
Colorado North Portal, SK 19,051 $43,388.00
Idaho Coutts, AB 50,802 $81,285.00
Idaho Kingsgate, BC 37,875 $69,067.00
Illinois North Portal, SK 19,051 $59,969.00
lllinois Emerson, MB 212,262 $571,988.00
lllinois North Portal, SK 77,111 $209,153.00
lllinois Sprague, MB 19,051 $57,824.00
Indiana Emerson, MB 248,570 $651,324.00
Kentucky Emerson, MB 9,526 $26,628.00
Kentucky North Portal, SK 15,422 $40,863.00
Maine Stanstead, QU 9,526 $24,096.00
Maryland Emerson, MB 11,793 $28,752.00
Maryland Fort Erie, ON 19,051 $43,166.00
Maryland North Portal, SK 57,153 $142,184.00
Massachusett{ Emerson, MB 303,910 $829,762.00
Massachusett{ Fort Erie, ON 28,123 $64,060.00
Massachusett{ Lansdowne, ON 19,051 $40,365.00
Massachusetty North Portal, SK 95,255 $217,802.00
Michigan Emerson, MB 84,369 $216,293.00
Michigan North Portal, SK 166,016 $433,901.00
Michigan South Junction, MB 38,102 $93,655.00
Minnesota Emerson, MB 11,000 $37,229.00
Minnesota Boissevain, MB 19,051 $51,326.00
Minnesota Emerson, MB 556,215 $1,393,671.0Q
Minnesota North Portal, SK 172,368 $449,010.00
Missouri Emerson, MB 18,144 $45,374.00
Missouri Boissevain, MB 19,051 $45,258.00
Missouri Emerson, MB 131,178 $302,522.00
Missouri North Portal, SK 153,315 $358,343.00
Montana Coutts, AB 4,535 $12,946.00
Montana Coutts, AB 194,229 $509,288.00
N Carolina Emerson, MB 57,153 $155,201.00
N Carolina North Portal, SK 19,052 $55,294.00
N Hampshire | StArmand, Qu 19,051 $51,818.00
Nebraska North Portal, SK 19,958 $54,718.00
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Northwest Alberta Commodities

Alberta 2017 Export Revenue€reeping Red FesclieTo USAT
Distribution by State , Volume (CA$

CANADA

eace
coun

$25,318,078
Sold to USA

State Export Point \(/Egl\nﬂq)e Value $CA

New Jersey | Emerson, MB 26,173 $69,900.00
New Jersey | Fort Erie, ON 103,370 $290,885.00
New Jersey | North Portal, SK 30,980 $81,653.00
New York Emerson, MB 48,081 $129,546.00
New York Fort Erie, ON 97,502 $250,841.00
New York North Portal, SK 38,102 $101,381.00
North Dakota | Emerson, MB 201,396 $504,879.00
North Dakota | North Portal, SK 9,979 $27,438.00
Ohio Emerson, MB 50,802 $139,241.00
Ohio Fort Erie, ON 58,967 $109,332.00
Ohio North Portal, SK 113,036 $277,731.00
Ohio South Junction, MB 13,608 $74,787.00
Oregon Abbotsford, BC 76,872 $207,120.00
Oregon Pacific Highway, BC 19,958 $58,349.00
Oregon Abbotsford, BC 1,359,290 $3,497,861.0Q
Oregon Kingsgate, BC 138,233 $349,549.00
Oregon Osoyoos, BC 708,469 $1,860,375.0Q
Oregon Pacific Highway, BC | 2,312,483 $6,146,588.0Q
Pennsylvania | North Portal, SK 4,536 $10,997.00
Pennsylvania | Emerson, MB 268,575 $710,649.00
Pennsylvania | Fort Erie, ON 86,183 $220,738.00
Pennsylvania | North Portal, SK 147,872 $367,701.00
Tennessee Emerson, MB 40,732 $78,909.00
Tennessee North Portal, SK 57,153 $141,664.00
Vermont StArmand, Qu 66,225 $179,341.00
Vermont StBernard. QU 32,024 $81,470.00
Virginia Emerson, MB 14,515 $36,558.00
Virginia North Portal, SK 19,345 $49,811.00
Washington, | Kingsgate, BC 1,814 $5,889.00
Washington, | Kingsgate, BC 46,268 $122,084.00
Washington, | Osoyoos, BC 14,515 $38,461.00
Wisconsin Emerson, MB 523,407 $1,346,751.00
Wisconsin North Portal, SK 97,976 $258,220.00
Total 9,772,353| $25,318,078.00

Source: PREDA/REDI Canada CustonisSpecial Rquest
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Northwest Alberta Commodities

TIMOTHY  VERY IMPORTANT CROP IN NORTHWEST ALBERTA

Timothy is a relatively shotlived, cool seasorperennial that grows in stools or clumps and has a

shallow, compact, and fibrous root system. There are approximately 1,152,000 seeds per pound. Timothy
is different from most other grasses in that 1 or occasionally 2 of the basal internodes of thesitem sw

into a bulblike growth. This characteristic is often used for identification of the plant during is early

stages of growtffimothy is used mainly for hay, but also for pasture and silage. It is palatable and

nutritious. It makes an excellent compangrass for alfalfa and clover since it does not compete with

legumes.

Alberta 2017 Export RevenuesTimothy Grass Seed

By Country, Export PoinfransportMode, and Volume

Country Export Point Mode 2/|<0(|3u|\r/7|1)e Value $CA
Belgium Montréal, QU Water | 75,080 | $ 153,528.0
Denmark Montréal, QU Water | 4,005 $ 7,946.0
Finland Montréal, QU Water | 75,240 | $ 159,634.0
France Montréal, QU Water | 25,000 | $ 48,510.0
Germany Montréal, QU Water | 219,160 $ 505,715.0
Japan Vancouver, BC | Water | 32,260 | $ 74,844.0
Latvia Montréal, QU Water | 25,080 | $ 31,852.0
Netherlands| Montréal, QU Water | 17,950 | $ 32,450.0
Poland Montréal, QU Water | 149,825| $ 317,204.0
UK Montréal, QU Water | 25,000 | $ 55,125.0
Japan Vancouver, BC | Water | 18,144 | $ 32,689.0
Total 666,744| $ 1,419,49

Source: PREDA/REDI Canada CustonisSpecial Rquest

The table above shows that there were 11 export shipments of Timothy Seeds from Alberta in the year
2017. Most of these export shipments went to Europe. The largest value for Timothy exports for Alberta
is in the Hay exports. With 66 export shipmen&sghting in at 200K+ tonnes and a revenue value of
$CA79.6 Million sold across 14 countries in the year 2017, Timothy Hay grown in the Northwest is
internationally renowned for its nutritional quality with Cattle. This recognition is in no small paxt due

the 65 years of export marketing, package innovation, and nutritional monitoring of one farm family in the
Peace Country. The Lavoie Family of St. Isadore, AB (Northern Sunrise County).
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Northwest Alberta Commodities

TIMOTHY  VERY IMPORTANT CROP IN NORTHWEST ALBERTA

Timothy hay has a very distinctive green coloring when it is first baled
(It almost looks like asalad roMimmé | can see why the cows | ove
Photo: Lavoie Farms, St. Isadore

Sidebar 2.6 MACAY Enterprisesi St. Isadore, AB

1953, the Lavoie family sealed a 166re homestead in Northern Alberta. The family worked together to
clear the land and build a new farm. Today, the Lavoie family farm is home to 400 dairy cows and
multiple grain & hay operations that extend over 20,000 gddesay Enterprises Inc.[Establishing a

farm in Northern Alberta requires dedication and innovation. In 1995, while already working for a hay
exporter, Evans Lavoie knew that a new method had tewelaped to ensure a consistent supply of
high-grade Timothy grade to expoht response hte Lavoiefamily developed special machinery and new
quality control processes that no other companie$ gsenpact baling which allows for maximum

product in skpping containersvhile maintaining the highest level of nutritional quality.

: ' Entreprises
!VIACAY
ne.

Timothy isyourlonc o st opti on of increasing fiber

Your cows will last longer with better conditioning and have higher fat content in milk.
ADVANTAGES

Low Potassium
Safe for feeding baby cows, dry cowand milking cows.
High Palatability
Comes from the Peac&egionwhich is renowned for higher sugar content
When fed at a youngerge increases stomach capacity fancreased milk production in the future.

Today the Lavoie family farms are operated by the sons of the senior Lavoie brothers
that originally broke the ground and focused to build their expertise
on Cattle, Timothy Hay, and quality control exporting.
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Northwest Alberta Commodities

VERY IMPORTANT CROP IN NORTHWEST ALBERTA

Source: PREDA/REDI Canada CustonisSpecial Rquest

Alberta 2017 Exports Revenue$ Timothy Hay i By Country, Export Point, Mode of Transport, and Volume

Transport Volume
Country State Export Point Mode (Tonnes) Value $CA
China Calgary, AB Air 652 187,031
China Vancouver, BC Water 3,973 1,227,058
China Vancouver, BC Air 91 28,668
Dom REP Vancouver, BC Water 48 14,813
India Vancouver, BC Water 25 7,465
Ireland Montréal, QU Water 25 10,387
Ireland Vancouver, BC Water 128 38,870
Japan Calgary, AB Air 5,593 2,147,300
Japan Prince Rupert, BC | Water 2,366 585,530
Japan Vancouver, BC Water 135,268 48,781,186
Japan Vancouver, BC Air 601 229,848
Malaysia Vancouver, BC Water 556 167,048
Netherlands Montréal, QU Water 681 206,213
Qatar Vancouver, BC Water 126 24,741
Singapore Vancouver, BC Water 459 130,862
South Korea Calgary, AB Air 527 189,515
South Korea Edmonton, AB Air 112 33,901
South Korea Prince Rupert, BC | Water 5,704 1,572,160
South Korea Vancouver, BC Water 26,738 8,683,418
South Korea Vancouver, BC Air 390 129,531
Taiwan Vancouver, BC Water 62 21,191
Taiwan Vancouver, BC Air 49 24,236
Thailand Vancouver, BC Water 661 197,682
Thailand Vancouver, BC Air 58 17,266
UAE Calgary, AB Air 888 199,139
UAE Vancouver, BC Water 2,700 812,354
UK Montréal, QU Water 240 74,843
UK Vancouver, BC Water 175 55,420
USA Washington, Abbotsford, BC Road 18 6,308
USA Maine Armstrong, QU Road S 2,888
USA Arizona Coutts, AB Rail 14 8,050
USA California Coutts, AB Road 40 12,849
USA Florida Coutts, AB Road 69 39,877
USA Nevada Coutts, AB Road 323 148,463
USA Washington, Coutts, AB Road 19 9,384
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Alberta 2017 Exports Revenue$ Timothy Hay i By Country, Export Point, Mode of Transport, and Volume
Transport Volume
Country State Export Point Mode (Tonnes) Value $CA

USA Wisconsin Coutts, AB Road 1,929 715,595
USA Wyoming Coutts, AB Road 81 21,190
USA Florida Emerson, MB Road 38 24,656
USA Tennessee Emerson, MB Road 17 8,473
USA Wisconsin Emerson, MB Road 1,221 434,477
USA New York Fort Erie, ON Road 18 12,618
USA Alabama Fort Frances, ON Rail 72 40,631
USA Florida Fort Frances, ON Rail 575 366,176
USA New York Fort Frances, ON Rail 18 11,171
USA Wisconsin Fort Frances, ON Rail 8,957 2,890,760
USA Washington, Kingsgate, BC Road 1,985 668,520
USA Arkansas North Portal, SK Rail 18 10,870
USA California North Portal, SK Rail 35 21,907
USA Florida North Portal, SK Rail 12,708 7,047,511
USA Florida North Portal, SK Road 68 40,897
USA Michigan North Portal, SK Rail 20 9,163
USA Montana North Portal, SK Rail 17 7,089
USA New York North Portal, SK Rail 363 212,184
USA New York North Portal, SK Road 19 13,284
USA North Carolina | North Portal, SK Rail 40 30,055
USA Tennessee North Portal, SK Rail 57 32,375
USA Washington, North Portal, SK Rail 441 213,228
USA Wisconsin North Portal, SK Road 1,266 437,013
USA Washington, Pacific Highway, BC | Road 17 6,557
USA Maine Stanstead, QU Road 13 8,242
USA New York StArmand, QU Road 6 2,973
USA Maryland StBernard, QU Road 46 16,407
USA New Jersey StBernard, QU Road 25 13,958
USA New York StBernard, QU Road 269 147,161
USA Pennsylvania | StBernard, QU Road 259 166,507
USA Arkansas Windsor, ON Road 6 10,730

Total 219,988 $ 79,667,873

65% of all export revenuesn 2017from the sale of Timothy Hay

comes from sales to JAPAN

$CA 51,743,864
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HEMP EMERGING ALTERNATIVE CROP

Canadian hemp is sold as seeds for food to markets in the United States and Asia, and interest is surging
for health products. That, coupled with the versatility of hemp fibre for manufacturing, has some
predicting the expornarket could balloon from $140 million in sales this year to $1 billion within five

yearsiwi t h Al berta as a potenti al Ahemp hub. o

Finding accurate data on hemp acres, production, and exports is challenging. Typical field crops include
wheat, canola, oats and barley; which have been tracked and reported for decades. In contrast, agricultt
products such as iheelmip cfraolpls ou nadnedr afiroet hbeart cthed t o
Census of Agriculture is the only statistical program that collects data on emerging and minor agricultural
The e s indields, whiah bré e c t ¢

then coded and grouped into similar product classes. Agriculture Canada has only just begun to formally

product s. Aot hero commoditi

report data on hemp so comparative kbeign data is not available.

Canada 2016 Other 'op Area (Acres)

Crop / Canada Total NL PEI NS NB Qu On MB SK AB BC
Fenugreek 2,809 0 0 0 0 0 0 0 2,809 0 0
Spelt 15,958 0 68 0 0| 3435 | 7,365 1,122 2,851 818 299
Quinoa 11,868 0 0 0 0 X 352 905 9,525 | 1,042 X
Camelina 2,703 0 0 X 0 246 X X 2,211 X 0
Hemp (industrial) 45,245 0 X 0 x| 2,149 732 12,929 13,329 | 15,689 296
Hops 789 0 X 22 13 101 175 X X 3 454
Gooseberries 42 0S 1 2 2 24 8 1 X X 1
Currants 427 5 30 10 3 142 73 5 46 62 52
Sea buckthorn 520 X 0 X 0 365 30 42 41 31 8
Kiwi 58 0 X X 0 X 12 0 0 0 40
Haskaps and other

berries 1,761 2 12| 195 74 655 148 26 341 169 139
Garlic 2,207 5 6 31 17 582 976 18 18 69 485
Kale 448 1 1 20 2 19 328 16 2 4 58
Sweet potato 1,776 0 4 X X 3| 1,755 2 X 0 5
Chinese vegetables 2,356 X 0 0 X 6| 1,953 X 0 1 395

Source: Statistics Canada, Census of AgriculturBpecial Report Innovation and healthy living propel growth in certain other crops (March 2018)
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HEMP EMERGING ALTERNATIVE CROP

Hemp Products 2017 Detailed:

There have been numeradiscussions (and investments in related research) in the Northwest with regards

to the potential of hemp growing in the region. Though it is challenging to get a full baseline on the
productivity and land dedicated to the croxp@t data, shown belowpds give a glimpse of the
economic activity of the hemp industry. The data presented below was received through a customized

request to Statistics Canada.

Source: Statistics Canad@REDA/REDI Custom Request

Canada; Hemp Product Exportg Volume andValue

Volume (KGM) Value $CA The table shows that the export revenues
2017 11,200,206 $ 76,510,941 generated from the sale of hemp products has
2016 26,913,206 $ 132,698,210 - .

— —— been significant; with a peak of $CA

2015 17,769,358 $ 79,038,932 g ' P $
2014 3,542,027 $ 36,349,467 132.7Million in the year 2016.
2013 2,880,774 $ 31,373,386

In the year 2017 Canada Custotieareda total of 281 export shipments of hemp produthe table
bel ow shows the province of Manitoba accounted
the sale of hemp products in the year 2017. Also, most of the export revenues generated were accounte

for through the sales of hemp seeds.

Source: Statistics Canadd@REDA/REDI Custom Request

Canada; 2017 Hemp Product ExportsBy Province
Volume #Export
Province (KGM) Value $CA Shipments Canada 2017 Export Value
23 Hemp Products
AB 1,372,425 $ 3,892,951
, il

BC 713,801| $ 7852344/ o1 Fibre $516,257 $1?'é 48
MB 8,174,824| $ 56,752,009 108 1933
ON 60,409 | $ 189,580 22
Qu 239,740| $ 3,465,323 21
SK 638,917 $ 4,358,734 96
Total 11,200206| $ 76,510,941 | 281 Seeds

$64,645

751
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Northwest Alberta Commodities

HEMP EMERGING ALTERNATIVE CROP

Hemp Products 2017 Detailed:

The table bel ow shows Canada 6 sOvedlih@lardgest sajes gontoo d u ¢

the United States (seeds). South Korea and the Netherlands also show significant revenues generated

(seeds).

Canada 2017 Hemp Products ExpartBy Country
Country Fibre ($CA) Oil ($CA) Seeds ($CA) | Total Value $CA

Algeria 156,863 156,863
Australia (5) 41,189 218,199 259,388
Belgium(1) 3,636 118,423 122,059
Cayman Islands 44,990 44,990
Chile 3,077 3,077
China 375 375
Costa Rica 65,688 65,688
Finland 488,705 488,705
France 83,156 184,393 267,549
Germany (4) 328,661 327,095 100,026 732,121
Greece 59 59
Hong Kong 1,952 2,189 4,141
Ireland 99,000 99,000
Israel (4) 36,788 36,788
ltaly 567 521,086 521,653
Japan (4) 246,504 205,202 451,706
Malaysia 14,628 14,628
Mexico 3,196 3,196
Netherlands 197,318 2,161,221 2,358,539
New Zealand (3) 167,886 167,886
Panama 244 244
Philippines 876 5,439 6,315
Poland 312,038 312,038
Singapore 216 937 1,153
Slovakia 500,200 5,451 505,651
South Africa (3) 55,746 45,975 101,721
South Korea 553,896 6,224,144 6,778,040
Spain 176 79,475 79,651
Trinidad and Tobago 2,976 2,976
United Kingdom (4) 13,969 239,126 1,630,390 1,883,485
United States (52) 87,399 8,915,836 52,014,360 61,017,595
Totals 516,257 11,348,933 64,645,751 76,487,280
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Pastureland- Animal and Animal Products
In 2017 Alberta generated $3.2 billion in export revenues from the sale of animals and animal

products. Fresh beef accounted for almost a 1/3 of all export revgenested. The table

bel ow shows Al bertads ani mal products exported
the US.
Alberta 2017 Export RevenuesAll Animal Products Total $CA % US
Total 3,213,370,215 68%

HS 0201 Meat of BovineAnimals-- Fresh or Chilled

HS 0102 Live Bovine Animals

HS 0203 Meat of Swine Fresh, Chilled or Frozen

HS 0202 Meat of Bovine AnimalsFrozen

HS 0206 EdibleOffal- Bovine, Swine, Sheep, Goat, Horse, Ass, Mule, Hifmgsh, or Frozen
HS 051110Bovine Semen

HS 0103 Live Swine

HS 0504 Guts, Bladders and Stomachs of Animals (Other than Fish)

HS 0205 Meat of Horses, Asses, Mules or Hinri€sesh, Chilled or Frozen

HS 040900 Honey, Natural

1,209,582,146) 91%
642,420,195 100%
461,017,035 31%
350,549,001 11%
213,075,000 44%

60,843,402 55%
58,894,679 100%
43,858,302 16%
38,517,004 0%
27,150,428 78%
17,145,085 31%
12,237,840 2%
10,537,790 0%

8,580,761 100%

6,791,656 1%

$
$
$
$
$
$
$
$
$
$
$
HS 0101 Live Horses, Asses, Mules and Hinnies $
HS 0209 Pig Fat, Free dfean Meat, and Poultry Fat, Not Rendered or Otherwise Extracted, F $
HS 0402 Milk/Cream- Concentrated or in Powder $
HS 0106 Other Live Animals Nes (Including Fishing Bait) $
HS 0207 Meat andEdible Offal of Domestic PoultryFresh, Chilled or Frozen $
HS 010641 Insects: Bees $ 4,975,743 100%
HS 0210 Meat and Edible Offals of Bovine, Swine and Otigalted, Brine, Dried or Smoked $ 4,519,114 51%
HS 0506 Ossein, Bones and He@ores $ 3,274,154 80%
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

HS 0208 Meat and Edible Offal of Rabbits, Frogs and Other Aninfrassh, Chilled or Frozen 3,056,285 87%
HS 0507 Ivory, Whalebone, Horns, Hooves, Torte&eell, Antlers, Nails, Claws, Beaks 3,045,800 14%
HS 152190 Beeswax, Other Insect Waxes and Spermaceti 2,658,269 100%
945,224 2%
438,649 100%
438,176 24%
412,878 4%
400,214 51%
382,597 23%
149,268 0%
89,644 0%
86,942 100%
53,276 0%
34,650 0%
20,357 100%
19,348 93%
13,700 0%
5,175 0%

HS 0510 Glands, Bile and Animal Products Used To Prepare Pharmaceutical Products

HS 0408 Bird Eggs Not in Shell and Egg Yolks

HS0204- Meat of Lamb, Sheep and Goafsresh, Chilled or Frozen

HS 0306 CrustaceansWhether in Shell or Not, Live Fresh, Chilled Frozen Salted Brine; Smo
HS 0406 Cheese and Curd

HS 0405 Butter, Dairy Spreads and Other Fats and Oils Derived from Milk

HS 0404 Whey and Products Consisting of Natural Milk Constituents

HS 0307 Molluscs, Whether in Shell or Live, Fresh, Chilled, Frozen Dried, BaftedSmoked
HS 0105 Live Poultry and Turkeys

HS 0505 Skin, Feathers and Other Parts of Birds

HS 0303 Frozen Fish (Excl Fish Fillets)

HS 0302 Fresh or Chilled Fish (Excl Fdlets)

HS 0410 Edible Products of Animal Origin Nes

HS 0104 Live Sheep and Goats

HS 0305 Fish (Incl. Fish MealPried, Salted, Smoked or in Brine
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Northwest Alberta Commodities

BOVINE (Cattle) VERY IMPORTANT LIVESTOCK IN NORTHWEST ALBERTA
Northwest Alberta counted 285,771 heads of cattle in 2016. The categories shown above

represent different sections of the cattle industry that either use cattle for meat, for breeding, or

for milking.
2.3A Northwest Alberta Cattle Inventory¢ Headcount (2016)
Heifers Cows
Calves Steers Slaughter | Replacement|  Beef Dairy Bulls Total
Canada | 4,045,274 1,573,232 903,741 1,113,397| 3,732,555| 939,071| 223,460| 12,530,730
Alberta 1,649,706 902,839 573,834 329,339| 1,576,354 80,014| 94,913| 5,206,999
NW-AB 94,226 25,345 10,170 24,898 122,855 1,036 7,241 285,771
N. Sunrise 1,780 142 | x 430 | x X 181 5,712
Big Lakes 10,023 1,292 1,444 2,175 12,342 5 649 27,930
Lesser Slave 3,332 166 94 869 | x X 309 10,258
Clear Hills 7,059 2,997 981 2,481 12,440 42 732 26,732
N. Lights 7,481 4,445 | x 2,380 x X 701 26,552
Mackenzie 6,173 223 287 1,448 6,424 71 423 15,049
Greenview| 13,782 3,401 x 3,413] x X 961 41,121
County GP| 23,582 7,987 2,330 6,594 26,487 28| 1,646 68,654
Smoky
River 2,153 359 146 0| x X 124 6,264
Birch Hills 3,529 1,729 | x 822 | x X 354 12,783
Spirit River 921 247 | x 0 1,560 0 76 3,184
Saddle Hill 9,818 1,187 667 1,781 x X 675 26,429
Fairview 2,054 653 447 896 | x X 180 7,482
Peace 2,539 517 331 371 | x X 230 7,621
Census of agricultureTable: 3210-0424-01 Cattle and Calves *suppressed or None

Beef Breeds

Hereford ‘

——— -

Shorthorn

Santa
Gertrudis
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Northwest Alberta Commodities

BOVINE (Cattle) VERY IMPORTANT LIVESTOCK IN NORTHWEST ALBERTA

Fresh Beédf Will always garner premium prices however, the variable of time to transport can wreak
havoc on such delicacies.

Recallkh The first rule of thumb for trade is proxi |

trade; especially if youot h have something the other
Source: i Gr av i tFgreig AffhissICanadh Tr a

This is especially true for premium grade fresh Alberta BBedé! United States accounted for 91% of all
revenues generated from the export of fresh beef.

Alberta Exports i Bovine Fresh ($CA)

- 2016 2017 HS OZgllb-el\r/tlza%oo%?BEé%ogtAﬁl?r\r/]ZT;]firesh
Unltgd States | 1,083,728,609 1,100,749,722 California $ 440,392 340
Mexico 69,531,403 72,750,275 Texas $ 102523360
Japan 15,015,184 15,286,237 Michigan S 61242670
Netherlands 2,657,414 6,559,420 Wisconsin 3 50,505,521
Korea, South 298,817 4,950,464 nois $ 47178477
Swltzerland 3,353,660 2,630,975 Idaho P 28,759,721
Chile 2,120,264 2,165,774 Nebraska S 27.500.346
Taiwan 88,219 2,250,834 Ohio P 27.146 616

New York $ 26,383,943
The US loves Alberta Beeéspecially Californians! Oregon $ 25160578
Even Texas, the only other place branded for its quality=2/2r2% $ 24,656,268
New Jersey $ 22,466,173

of Asteako, i mports mor e|Ndthcaoma $1 Q8@ Mbp7h7éoi o0 n of f
. . . Georgia $ 20,175,926
Alberta beef. Cattle is a very important livestock to Washington $  10.328.957
Northwest Alberta. Yet for decades efforts to have interFlorida $ 18,877,958
Lo . . South Dakota $ 18,744,800

provindal approved slaughter and processing facilities g ;omi us $ 1100906840 | 91%

have been unsuccessful (let alone international grade).Others $ 108,675,306
Total All Countries $ 1,209,582,146

.
= SINCE W 1969
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BOVINE (Cattle) VERY IMPORTANT LIVESTOCK IN NORTHWEST ALBERTA

In 2017 there were eighty export shipments of frozen beef (Bovine). Eleven of these export shipments
were delivered to the buyer using Air services. Fortg of these export shipments were delivered using
trucks (specialized reefer containers) to the éthibtates and Mexico. Almost all these truck shipments
went through the export point in Alberta@butts The remaining shipments were trucked to at tidewater

export points; the majority being Vancouver.

Alberta Exports i Bovine Frozen ($CA)
2015 2016 2017| What is of interest relative to this report is the
Hong Kong 58,090,196 131,635,270 130,338,844 . i
China 234,761,043 59,049,860 72,875,287] higher ratio of value to volume when
Japan 24,266,452] 41,992,082) 57,518,841 comparing air delivery vs. truck delivery.
usS 29,320,319 21,683,496 39,940,746 . ) .
SKorea 3,093,881 31,890,278] 16,594,803 Even though the air delivery volume is
Taiwan 416,676]  5,557,474] 22,501.541 gjqnpificantly smaller than the truck delivery;
Vietnam 86,822 1,683,191 3,662,285 S _
Philippines 4,256,579 4,190,787 1,882,143 the value per KGM is significantly high for
Mexico 1,946,955 879,486 1,035,350 ~ . N .
—— ' P the Anairo sal es. Air
Cuba 3,604,048 1,768,236 1,745,214
Total $CA Apremium saleso; this
Top
Countries 359,844,986 300,332,176 348,097,161 market for the Northwest agriculture.
% Export
Revenueg 99% 99% 99%
Alberta 2017 EXpo\r/t;me\gne Frozer By Alr Source: Statistics Canatl@REDA/REDI Custom Request
Destination Export Point (KGM) Value $CA
Chile Calgary 1.271 26,116 Alberta 2017 Exportsi Bovine Frozen by Truck
China Vancouver 20,666 218,018 United States | Coutts
France Calgary 86,066 913,058 (39 _Sh|pments) AB* 7,376,417| 39,639,552
Mexico Coutts
Hong Kong Vancouver 23,217 118,723 (2 Shipments) AB 138,443 1,035,350
Japan Vancouver 68,686 331,484 Total | 7.514.860 $40 674.902
Switzerland Calgary 21,012 223,161 Value per KGM = Volume / Payment Received $5.40
Switzerland Montreal 1,454 15,451 * Two shipments were export&tBernardde-Lacolle, OU
Taiwan Vancouver 21,881 133,276
VietNam Victoria 154 1,355
Viet Nam Sidney 649 7,003
Viet Nam Vancouver 24,150 167,555
Total 269,206 $2,155,200
Value per KGM = Volume / Payment Received $8.00
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SWINE (PIGS) VERY IMPORTANT LIVESTOCK IN NORTHWEST ALBERTA
Bacon, ham, porchops. Consumer level products all from the swine industranada alone there are

130 branded consumer level products using Canadian pbekiable below shows the headcount of the
live swine in Canada, Alberta, and the Northwesgjion. Like the cattle industryhe categories shown

represent different sections of thwineindustry thatareeither usd for meator for breeding

Northwest Albertac Swine Inventory (Headcount)
Grower
Sows Nursing and
Boars | and Gilts Sows | Weaners | Finishers | Total
Canada 19,119| 1,210,031| 1,903,325| 3,341,358| 7,617,670| 14,091,503
Alberta 4,941| 121,562| 211,333| 312,555| 811,856| 1,462,247
NW-AB 289 8,234 13,888 26,989 62,446 111,846
N. Sunrise X X 0 0] x X
Big Lakes 13 10| x X 44 76
Lesser Slave | x X X X X X
Clear Hills 23 83 39 38 264 447
N. Lights 10 43 57 24 18 152
Mackenzie 33 119 171 254 741 1,318
Greenview 10 25 32 81 42 190
County GP 87| x 2,116 x X X
Smoky River | x X X X X X
Birch Hills 66 1,355 2,200 3,357 9,851 16,829
Spirit River X X 0 X 0 16
Saddle Hills 9 36 50 X 26 X
Fairview 3 16 X X X X
Peace 10 21 X X 29 X
Census of Agricultur€able:32-10-042601  * suppressed ORone

Sidebar 2.7 Pig farm terminology
Term Definition Term Definition Term Definition
Young pigs around 6 10 A pig that weighs around 280
Abattoir Another word for Feeder pids weeks old. Often produced b] Market pounds. It iapproximately 6
slaughterhouse. P9 one farm then purchased an{ Hog months old and was raised to f
finished on another farm. slaughter.
Male pig castrated The process of feeding a pig . . .
Barrow before sexual Finishing so that it reaches market Sow A female pig that' has given birt
i ; to at least one litter gfiglets.
maturity. weight.
. . A young female pig that has . .
Boar Male pig. Gilt not produced a litter of piglet Swine General term for all pigs.
To give birth to . A pig that weighs between 4( Weaner A pig that has beerecently
Farrow . Grower pig . .
piglets. and 220 pounds. pig weaned from its mother.
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SWINE (Pigs) VERY IMPORTANT LIVESTOCK IN NORTHWEST ALBERTA
The volume of pork products exported in Canada has steadily increased; especially in the last 2 decades
As shown in the table Quebec is by far the largest exporter of swine products.

Source: Industry Canadalrade Data

Pork Export In Canada Canada Export Swine - fresh, chilled or frozen ($CA)

1k HS 0203
12k Quebec 1,407,904,889
. Manitoba 879,651,889
S Alberta 461,017,035
: Ontario 460,717,549
R British Columbia 100,976,389
ok Saskatchewan 3,774,639
0.2k New Brunswick 370,034
ook = — o o ] Nova Scotia 187,949
Source l:rlada Mational ((lsll:a\ folce : . — ReprLinke NL_maVUt 103'611
Prince Edward Island 90,138

P

Source: simiaan,

The largest export markets for Alberta Fresh Swine is Japan and then the US. The same is true of frozer

swine products however at significantly less revenues.

Alberta Export of Swine i Fresh (CA%$) k@' A
2015 2016 2017 PORK
Japan 167,669,270 185,511,563 184,432,439
United States 113,246,744 112,239,552 122,672,557 Alberta Pork Producers Development Corporation (Alberta
Korea, South 24,286,134 28,100,439 31,790,852 Pork) is a noprofit organization representing the
Mexico 6,269,202]  13,003,667] 13,726,230, WNEZAYOSQa NBIAAUSNBR K23 LN

industry partnersandmedia
Source: Industry Canadlarrade Data

Alberta Export of Swine i Frozen (CA$)
2015 2016 2017
Japan 27,717,533 23,523,144 25,558,687
United States 19,266,553 18,463,459 19,613,202
Korea, South 18,911,011 15,287,255 13,211,129
New Zealand 8,096,548 8,787,098 9,231,340
China 9,303,450, 10,689,386 11,480,364
Philippines 6,715,210 8,558,088 9,014,756
Taiwan 8,985,320 3,329,530 5,096,918
Australia 20,424,959 13,385,782 6,911,974
Mexico 2,460,777 1,543,224 2,145,815
Hong Kong 573,151 1,698,580 2,019,405
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SWINE (Pigs)

VERY IMPORTANT LIVESTOCK IN NORTHWEST ALBERTA

Transporting Pork (Swine) Products:

In 2017 there were 186 shipments of pork products exported from Alberta (113 shipments were of fresh

product s

and

73 shi

pment s

wer e

of

frozen

pr oduc

(93) went to the United States and they were albexepl by road transport; repesent8ig781,240 KGM

of pork productat a value o$142Million in export revenues for Alberta.

Alberta 2017 Pork Exports i US ($CA)
HS 0203 Fresh & Frozen Swine Products
California 85,919,908
Michigan 22,338,813
lowa 12,741,862
lllinois 6,874,747
South Dakota 4,686,699
Wisconsin 2,804,395
Washington 1,693,518
Oregon 777,665
Colorado 662,033
Ohio 616,553
Mississippi 414,846
Utah 351,476
New Jersey 290,418
Rhode Island 268,890
Delaware 234,213
Nevada 203,143
Puerto Rico 198,392
Montana 195,285
Missouri 191,418
Nebraska 176,875
North Dakota 156,708
Kansas 108,333
Minnesota 107,850
New York 91,578
Virginia 63,441
North Carolina 56,878
Arkansas 33,438
Pennsylvania 22,369
Texas 4,015
US Total $142,285,759
Other Countries 318,731,276
Total All Countries $461,017,035

Source: Statistics Canad@REDA/REDI Custom Request

Transport of Pork Products to US

100% Truck

Transport of Pork Products i Other Countries

Air

Ship

90 Export Shipments

31 Export Shipments = 34%

Truck 7 Export Shipments (Mexico) = 8%

52 Export Shipments = 58%
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POULTRY  VERY IMPORTANT IN NORTHWEST ALBERTA

On a global scale, poultry is the most ecologically sustainable and economical sources of protein. Unlike
beef and pork, the consumption of poultry does not get negatively impacted by religions or climate chang
activists. The simplicity of poultry is orad its greatest advantages. In developing countries poultry can

live within the family radius with very little land and feed expenses. Also, the whole animal is a meal on

the table with no need for higgnd slaughterhouses, specialty cuts and/or pacgadtoultry also

Arecurringo source of protei

t he

provides eggs as a

production, and Aready for oveno whole anirt

international trade of poultmaw products (or live animals). Industrial level production of eggs and

poultry meat tends to stay within a country.

Northwest Alberta Poultry Inventory Headcount Census Day (2016)
Hens Layer Broilers and
Layers Only and Breeder Roasters Turkeys Other Total
Canada 35,988,028 6,629,416 102,902,122 8,423,900 3,017,373 145,519,566
Alberta 3,306,652 650,582 10,168,167 768,529 170,757 14,125,401
NW-AB 170,500 1,519 123,880 64,794 7,906 295,899
N. Sunrise 103 102 277
BigLakes 1,171 107 360 80 174 1,638
Lesser Slave 463 499
Clear Hills 1,476 135 1,786 135 115 3,397
N. Lights 1,259 97 785 95 2,141
Mackenzie 5,622 443 7,261 509 115 13,326
Greenview 5,126 17 54,771 746 59,914
County GP 16,786 348 1,977 2,180 19,111
Smoky River 0 311
Birch Hills 0 3,501
Spirit River 306 30 7
Saddle Hills 1,099 37 702 79 1,838
Fairview 334 0 155 21
Peace 163 0

FREE RANGE
HUTTERITE POULTRY FARMS.
RVHPF.ca

Libsd s

Found in the coolers of 24 communities in 40+ retail stores, the demand for Ridge Valley

Sidebar 2.8 Ridge Valley Poultry Products

poultry products continues to exceed the supply- now 10 times the sizeof the original

farm 40 decades ago,

Ridge Valley is in the MD of Greenview.
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LIVE ANIMALS VERY IMPORTANT IN NORTHWEST ALBERTA

Northwest Alberta has a small but varied number of other livestock. As shown in the table below, horses
goats, shgg rabbits, etc. . make up the variety of animals supported on the Northwest pasture lands.
These livestock may be raised and used for meat, fur/wool/leather products, and/or recreational tourism.
Collectively they represent almost 50,000 animals tleatire feed, water, land access, and veterinary
services; hence they contribute a significant economic factor overall to the Northwest agriculture industry

The | argest fAOthero |Iivestock in the Northwest

headcount is in the County of Grande Prairie. Sheep and horses account for most of the remaining

AOt hero | ivestock in the Northwest region.

Northwest Alberta Other Livestock Headcount (2016)

Headcount| Horses| Goats| Laamas| Rabbits Bison Elk Sheep Total

Alpaca

Canada 291,561 | 230,034| 20,927 172,489 119,314 22,058|1,054,260| 1,910,643
Alberta 108,702| 27,955 5,807 | 4,917 54,907 11,904| 195,511 409,703
NW-AB 11,490| 2,696 687 954 15,885 3,198 12,667 47,577
N. Sunrise 194 | x 11 | x 2,017 0 X 2,222
Big Lakes 744 147 | x X 211 | x 1,271 2,373
Lesser Slave 237 | x X X 446 | x X 68¢<
Clear Hills 1,424 358 52 72 560 146 874 3,486
N. Lights 961 458 44 29 1,442 666 1,033 4,633
Mackenzie 717 | x 26 110 114 | x 1,011 1,97§
Greenview 1,488 425 91 344 4,158 353 1,447 8,306
County GP | 3518 501 231 230 5,953 887 2,624 13,944
Smoky River 249 ol x X X X X 24¢
Birch Hills 300 | x 16 | x X 0 X 316
SpiritRiver 266 | x X X 0| x X 266
Saddle Hills 943 226 104 59 678 | x 884 2,89
Fairview 273 140 | x 4| x X 811 1,22¢
Peace 176 15 | x 20 128 0 481 820

Source: Census of Agriculture
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LIVE ANIMALS

Though it may be eelativelysmalln u mb e r

generate significant amount of export revenues from the sale of live aninfdie. summary tables below show

the live animals exportedoy typeof animal and by country.

of headcount

VERY IMPORTANT IN NORTHWEST ALBERTA

for iOt her o

Source: Industry Canadalrade Data

HS 010% Live Horses, Asses, Mules and Hinnies $ 17,145,085

Japan $ 11,639,959

United States $ 5,244,282 | —» California 25%
Belgium $ 121,500

Netherlands $ 29,500

France $ 28,000

Luxembourg $ 27,500

Germany $ 22,835

Austria $ 15,854

Switzerland $ 15,500

Cuba $ 155

HS 0102 Live Bovine Animals $ 642,420,195

United States $ 641,257,788—» | Washington 70%
Korea, South $ 620,292

Mexico $ 486,915

United Kingdom $ 55,200

HS 0103 Live Swine $ 58,894,679

United States $ 58,888,505 > Oregon /lowa  55%
Romania $ 6,174

HS 0104 Live Sheep and Goats $ 13,700

Israel $ 13,700

HS 0105 Live Poultry and Turkeys $ 86,942

United States _ . . $ 86,942 —{p Montana 75%
Total All Countries All Live Animals $ 718,560,601
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Northwest Alberta Commodities

HONEY & BEES

VERY IMPORTANT IN NORTHWEST ALBERTA

honey i
worth $27.2 million with 78% of the product

nt o t

Alberta 2017 Export Revenues
Natural Honey
United States $ 21,154,470 78%|
Japan $ 5,823,940
China $ 136,200
Hong Kong $ 35,818
Total All Countries | $ 27,150,428
Alberta 2017 Export RevenuellS
Natural Honey
ByDestination State
California $ 4,023,631
Pennsylvanig $ 2,942,978
lllinois $ 2,404,527
Kansas $ 1,901,897
Michigan $ 1,542,581
Ohio $ 1,105,544
Oregon $ 956,251
Georgia $ 845,792
Virginia $ 793,721
Texas $ 766,890
New Jersey $ 742,173
Minnesota $ 417,717
Connecticut $ 413,076
Arizona $ 388,514
Missouri $ 379,494
Utah $ 354,225
New York $ 314,453
North Carolina| $ 229,843
Indiana $ 199,414
Nevada $ 167,046
Idaho $ 74,818
New Hampshirg $ 72,509
lowa $ 70,799
Wisconsin $ 46,577
Subtotal US $ 21,154,470
I n fact, bees pollinate
thanany otheral monds . I n the
third | eading agricultural

Uni

he US. Al

being exported to the United States.

Sourcelndustry Canadéa Trade data

Alberta 2017Export Revenues
Bees
By Destination State
California $ 2,711,380
Washington $ 743,254
Idaho $ 580,198
Oregon $ 363,014
Montana $ 234,855
Utah $ 201,520
Wyoming $ 141,522
Subtotal US $ 4,975,743 100%|
Total All Countries $ 4,975,743

70
St at

around
ted

product

In 2017, Canada exported $60.8 Million worth of

bert aod:

Sidebar 2.9 Customer Preference for Bottled Honey
Sales DescriptiomAbouthalf of the honey sold in the US

is through retail channels, with the rest being sold in bulk
or for use in the foodservice industry. Organic honey
continues to drive growth. Consumers buy most of their
honey through grocery stores versus other formatguiti
honey continues dominance of the honey category. Honey
sold in glass jars and bottles outperforms bear, jugs and
tubs- 12 oz. seems to be the most popular &ize.

Source: Alberta Agriculture

Sidebar 2.10 Eporting Alberta Bees to California?
The humble honeybee plays an essential role in providing the

fresh fruits, vegetables, and nuts we enjoy in such abundance.

% of the worl dos
es, production is
and its top agri

and 100% of the U.S. commercial supplhe pollinationof California's almonds is the largest annuanaged

pollinationevent in the world, with 1.4 million hives from the US and imported bees trucked into the almond

groves. Researchers have developed a newfigelf-pollinatingalmond trees which possess quality skin color,

flavor, and oil content, in the attempt to reduce almond growers' dependency on insect pollination.
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Northwest Alberta Commodities

HONEY & BEES

Transporting Honey

In 2017 Alberta exported 53 shipments of natural honey representing a total vol6j8élo757 KGM at
a value of $CA 27,150,428 in export revenu@.these 53 export shipments, 49 went to United States.

The table below shows the volume of natural honey exports by country, the amount of export revenues

generated and the mode of transportation.
Source: Statistics CanadlaPREDA/REDI Custom Request

VERY IMPORTANT IN NORTHWEST ALBERTA

Alberta 2017 Export Shipments of Honey Volume, Transport Mode, and Value

Country of US State of Canadian

Destination | Destination Clearance Port of Exit Transport | Quantity (KGM) Value $CA
China British Columbia | Vancouver RoadWater 23,124 136,200
Hong Kong Alberta Calgary RoadAir 616 3,389
Hong Kong British Columbia | Vancouver RoadWater 4,776 32,429
Japan British Columbia | Vancouver RoadWater 1,442,272 5,823,940
us Arizona Alberta Coutts Road 75,776 360,955
us Arizona British Columbia | Kingsgate Road 7,493 27,559
US California Alberta Coutts Road 787,850| 3,552,861
Us California British Columbia_| AbbotsfordHuntington Road 21,977 63,797
us California British Columbia | Kingsgate Road 18,289 114,031
US California British Columbia | Pacific Highway Road 71,205 292,942
Us Connecticut Alberta Coutts Road 37,471 151,153
US Connecticut British Columbia | AbbotsfordHuntington Road 18,869 103,220
US Connecticut British Columbia | Pacific Highway Road 18,870 102,663
us Connecticut Ontario Fort Erie Road 18,146 56,040
US Georgia Saskatchewan North Portal Road 254,761 845,792
UsS Idaho Alberta Coutts Road 19,069 74,818
) lllinois Alberta Coutts Road 59,248 177,854
Us Illinois Manitoba Emerson Road 278,471 1,472,377
us Illinois Saskatchewan North Portal Road 160,040 754,296
) Indiana Manitoba Emerson Road 56,357 199,414
us lowa Manitoba Emerson Road 18,579 70,799
) Kansas Alberta Coultts Road 55,448 313,100
us Kansas Manitoba Emerson Road 278,591 909,183
UsS Kansas Saskatchewan North Portal Road 130,607 679,614
Us Michigan Manitoba Emerson Road 316,976 1,224,665
us Michigan Saskatchewan North Portal Road 96,455 317,916
Us Minnesota Manitoba Emerson Road 75,476 417,717
us Missouri Manitoba Emerson Road 74,871 297,587
UsS Missouri Saskatchewan North Portal Road 18,870 81,907
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Alberta 2017 Export Shipments of Honeyi Volume, Transport Mode, and Value

Country of US State of Canadian
Destination | Destination Clearance Port of Exit Transport | Quantity (KGM) Value $CA
Us Nevada Alberta Coultts Road 11,886 167,046
US N Hampshire | Quebec Stanstead Road 19,160 72,509
US New Jersey Ontario Fort Erie Road 132,461 734,661
us New Jersey Saskatchewan North Portal Road 360 7,512
Us New York | Ontario Fort Erie Road 37,449| 208,488
Us New York Saskatchewan North Portal Road 18,579 105,965
us North

Carolina Manitoba Emerson Road 56,203 229,843
Us Ohio Manitoba Emerson Road 336,685 1,045,845
) Ohio Saskatchewan North Portal Road 16,161 59,699
us Oregon British Columbia | AbbotsfordHuntington Road 19,160 102,295
US Oregon British Columbia | Kingsgate Road 58,423 329,653
US Oregon British Columbia | Pacific Highway Road 96,743 524,303
US Pennsylvania | British Columbia | Pacific Highway Road 7,961 44,639
) Pennsylvania | Manitoba Emerson Road 225,906 933,363
Us Pennsylvania | Ontario Fort Erie Road 353,340 1,612,585
) Pennsylvania | Ontario Lansdowne Road 18,870 105,623
us Pennsylvania | Saskatchewan North Portal Road 56,580 246,768
Us Texas Alberta Coutts Road 30,787| 243,826
us Texas Saskatchewan North Portal Road 108,358 523,064
UsS Utah Alberta Coutts Road 93,790| 354,225
) Virginia Alberta Coutts Road 18,880 53,315
us Virginia Manitoba Emerson Road 130,492 473,482
US Virginia Ontario Fort Erie Road 72,714 266,924
us Wisconsin Saskatchewan North Portal Road 10,256 46,577

Totalsi Volume and Export Revenues 6,371,757| $27,150,428

Sidebar 2.11 RealCanadian Honey or Diluted from China?Canadian honey producers want the federal
government to increase and improve the testing of honey to ensure it is not being diluted with other sweeteners.
They believe producers, particularly in Asia, are adulteratiogey and so, can sell more cheaply. That, they say,
hurting

says Rod Scarlett, executive direabbtheCanadianHoneyCouncil i | n

hasledtoadrop n pri ce which is | egi t iwhaltee pprodd wean

fact, itdos been cl ¢

third largest food fraud item traded in the world behind olive oil and some spices Source: Radio

Canada International
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Section 2i Comments

Agriculture is a diverse industry. From cropland to pastureland the variety of products grown and bred is
i mpressi ve. Al so, the diversity extends to the
products. Though Northwest Albertaynl r e pr esent s 3% of al l of Cana
the region has become internationally known for its superior quality.

This report is a summative baseline for identifying the agriculture commodities across the Northwest, the
amount produad linking this production to provincial exports and identifying, when possible, the mode

of transport used to export. The sources used for the data presented within this report were numerous
(noted througkout the report). From local grain elevator dadeprovincial & federal databases, and the
occasional access to global portals. Complementing our data collection was a keen eye on the ever

changing foodndustry trends and global politics.

The principle crops and livestock grown and bred in the Northwest have weathered generations of tried
and true global demand. New crops and new animals may occasionally be entertained across the decad
but wheat, canola, alfalfa, fescue, and cattledependable. They also afford the Northwest the

opportunity to branch out to alternatives while keeping the Peace Country agriculture industry on
Canadads map.

Throughout t he process of collecting the dawaulfdr
emerge. For example, looking at US trade data in reverse (i.e. what they import as opposed to what we
export) it was identified that California imports more alfalfa seed from Australia than it does from
Canada? Why? Does it have anything to ith & tradeagreement designed by politicians? Is it better

than ours? Maybe itds cheaper?

The US imports almost all of Al bertads fescue :
to Oregon. Why? Because Oregon has branded itsi#lé asrfgrass capital of the world. Promotional
videos from the region showcase the pristine turfs of Wimbledon, the US Golf Opens, majestic residential
landscaping all grown by the turdgrass seeds from Oregon! And sadly, the superior quality of our

fescue (especially creeping red which the Peace Country is renowned for) from the Northwest gets lost

amid someone el sebs branding.
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The US paid $1.2 Billion to import fresh Alberta Beéfonically, Texas represented $1.1 Million of this
purchase. ¥en more amazing is California! The hipster, all vegetarian, environmentalist crazed of the
Agl obedo; represented $440 Mi iwhoaethese béeflaving dmers o p
and what restaurants are serving this fpgtmium delicacy?s our region identified on these fhaning

menus?

Speaking of California, that State purchased $US 20,293,128 worth of field peas 2017. The current craze
over meadalternatives planbased proteins has skyrocketed the demand for peas in Califovig?
ABeyond Meato is headquartered in Californial
Canada at more than 900 stores, A&W is their biggest customer. Thi®tetpiant makes the pea

protein meat patties and ships them up to Canada.

Japan is a lwucrative market. |t appears that ¢t
dollars for certified organic oats, fresh pork, and beef. And transportation costs beguiled! Japan is the

most frequent user of Air Cargotoget s fhi ghest qua-éndeéngusersmportso t

Overall though, almost 89% of everything Alberta export goes to the United States. They are our biggest
buyer. The labyrinth of roads, airports, pipelines, and railways that run fromsoartithas taken 100
years to build. Osgain, off again trade agreements, tariffs and political agendas have either positively or

negatively impacted our trade relationship witt

AThe f i r gntbfortrade e proximityt h
The closer you are the more likely it is there will be trade;

especially if you both have something the other wants.
Sourcel Gr avi ty Mo-&adign Affairs Canada e 0

For most of our exporgroximity is a blessing.Forsome it is a curseHow proximity impacts the
overall prosperity of Northwest Alberta, and our ability to get our commodities to global markets, is what

we need to keep an eypa.
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SECTION- ENERGY
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CRUDE OIL

1) The oil and gas industry is usually divided into three major sectors: upgggploration & extraction)
midstream(transport, upgradingand downstrearfuseable products)

2) Conventional vs. unconventional refers to differences in the method atestmot the oil quality.

3) The Price for a barrel of Qil is referenced to one of three benchmarks; the BRENT, the West Texas
Intermediate (WTI) , and the Western Canadian Select (WCS).

)Gl obally there were fpr ounteidl672 Billion bagelsatithe end ef the r v «
year 2018. The largest reserve being located in Venezuela. Saudi Arabia ranks second. Canéta ranks 3
on the list.

5) Global oil consumption reached 99.84 million barrels per day in 2018. Up by 20 mill@fshzer day
since 1998.

6) Though the United States has less than 5% of proved oil reserves, it is currently the largest producer o
crude oil worldwide, surpassing countries with far higher shares of oil reserves such as Saudi Arabia.

7) Almost all gbbal oil trade is in crude oil. This is because most countries have refineries / upgraders to
convert the crude oil to the needs of theirownersler s (i . e. € consumer s) .

8) The type of crude oil a country produces is dependent upon the dead planta tpes that formed
the foundation millions of years ag@dhere are three main kinds of crude oil: Headark color and
sticky to the touch, Lightflows fluidly and is normally of a light golden hue, and Mediusomewhere
in the middle of the twoDepending on the type of crude oil and the treatment applied to it, many
different fuels / products can be derived from it.

9) A barrel of crude oil is equivalent to 158 liters (Canada) or 42 gallons (US).

10)In 2018, Canada produced 5.2 Million barrels of oil perid@%.8% was produced in Alberta.

11) Gasoline accounts for almost half of every barrel of crude oil.

12) The USA turned into a net oil exporter in 2018, breaking almost 75 years of cordepetience on
foreign oll.

13)Al bertabds oi l production has doubled in the
barrels in 2018.

14) The PREDA region produced 68,899,336 barrels of crude oil in 2018.

15) The REDI region produced@®)4,084 barrels of crude ail 2018.
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16) In Northwest Albertdahe MD of Greenview, Saddle Hills County, and Northern Sunrise County are
the largest crude oil producers.

17)The majority of Canadads cr 9% oi l i's exporte

18) Worldwide there are approximately 700 oil refinery complexes (including upgraders) as of 2018.

19) Canada has 17 oil refinerie$he lastnew buildin Canada was in 198436 six years ago!

20)In 2018, 86% of crude oil exports moved by pipeline; approximately 6% was exported by rail, and 8%
was exported by marine vessel . Exports by truck were less than .04%.

21) The oil pipeline used to transp®il out of Northwest Alberta is the Norman Wells line
coming down fomthe Northwest Territorie® Zama where it connedis Rainbow Pipelingo
be transported to the upgraders / refineries in the Edmonton region.

NATURAL GAS

22) Natural gas is mostly methane, but also contains other compounds such as ethane, propane
butane and pentanésheseother compounds aalled natural gas liquids (NGLS).

23) Alberta has an abundance of natural gas liquids such as propane and butheayind
hydrocarbons | i ke condensate. These | iquids ar e
bitumen to help transport it through pipelines.

24) Liquified natural gagLNG) is different from natural gas liquids (NGLMLiquified natural

gas (LNG)is natural gasooled to-260° Fahrenheit, the temperature at which natural gas becomes a
liquid. Itis cooled for long transport; mainly by shipping. To export LNG a country needs a conversion
facility (referred to as an LNGerminal). Canada does not have any operating export LNG terminals and
hence does not export LNG. To import LNG a country must have a conversion facility (referred to as
regasification plant). Canada has one regasification plant located in New Brunswick

25) Like crude oil, mturalgas resources are known as either conventional or unconventional.
Conventional natural gas is trapped in reservoirs in porous rock such as sandstone. This natural
gas is easy to produce using traditional drilimgthods. Most conventional reserves in Canada
have been extensively developebhconventional natural gas is found in tight (famrous) rock
formations, such as shale. These resources are recovered through a combination of horizontal
drilling and hydrault fracturing.

26) Russia has one of the world's largest natural gas reserves and is a leader in natural ga3lesports.

US is contending to become the leadematural gas exporthirough the development of coastal LNG
terminals and capturing international markets for natural gas. There are currently 32 countries that have
regasification LNG plants and another 11 countries in the process of building LNG import facilities. As
previously noted Canada does not have the facilities (and required pipelines) to export LN@®ascer
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27) In 2018 British Columbia had the largest reserve of natural gas in C@esddidebar 15the Liard

Basin. BC6s natural gas industry, | argely unconven
gas industry is decades ahead of BC with regards to facilities and pipelines; hence in 2018 Alberta
continuedtoaccout f or the | argest por prodoction(@$6). al | of Ca

28) In 2018 the PREDA region produced 52,781,584of natural gas, largely from trségnificant
industry activity in the MD of Greenview and Saddle Hills County. A large section of the Montney and
Duvernay formations run through both of these municipalities.

29) Natural gas production in the REDI has decreased by 75% in the hsars5 From 5,392,626 N\h
2003 to 1,391,424 Min 2018.

30) Thetwo main natural gas pipelines that service Ab@&lorthwestvith connections to export points
are the NOVA Gas Transmission Line (NGTL) and the Alliance Pipeline.

31) NGTL is expanding at a rapid pace. New supply has entered the system, particularly from the
Montney formation in northweglberta / northeast BCln mid-2017, NGTL announced it has a $7.1
billion nearterm capital program targeted for completion by 2021.

32) The Alliance Pipeline systebregins in northeast B&rough BC, Alberta, Saskatchewan, North
Dakota, Minnesota, lowa, and terminatjogt outside of Chicagdllinois.

33There are six major expa Kihgsgate, B@;Msnchly, &K; Eldre) 8K t a
Emerson, MB; Niagara, ON; and Iroquois, ON.
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The Canadian Oil & Gas Industry 1 2017

533,000 jobs

BUSINESS ENGINEERS FIELD WORKERS GEOSCIENCES
& OPERATIONS (e.g. chemical, civil, (e.g. rig workers, pROFESS|ONALS
SUPPORT computer, electrical, pipeline transportation, (e.g. geologists

environmental, seismic labourers, swampers) & geophysicists)

e.g. admin assistants, .
(e mechanical & pipeline)

accountants, communications,
safety and HR professionals)

"m

)
MARINE & SCIENTISTS & OPERATORS bgagpeayri a2 =

g. pl g S ¢
NAUTICAL ENVIRONMENTAL S construction workers,
SERVICES ADVISORS drilling operator. electricians, machinists
(e.g. marine officers (e.g. biologists, heavy equipment pipefitters & welders)
& crew. offshore chemists & environmental operator)

specialists) consultants)

Source:C"PP Canadian Association of Petroleum Produceefsril 2018
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Introductory Comments: The ALBERTA ENERGY REGULATOR (AER).

Al bertads energy sector is vast and compl ex: it
a lot of infrastructure to produce, mine, process, and move all those resources to markets. The AER is
responsible for regulating this infrastrua, which includes pipelines, wells, processing facilities, in situ
projects, bitumen upgraders, oil sands mines, and coal mines. The decades of data collected by the AEF
is equally vast and complex. To assist Albertans in accessing and using theadatde, AER staff

have been working on the development of a-fisendly interactive wekportal called the PLAY

WORKBOOK.

The information contained in thePLAY WORKBOOKepresents a transition from the traditional
OOACA 1 £ OAE Al obrée gQupdHdaded db geological &tfibut€sArd reservoir

engineering properties of the formations. These groups are known &geological plays. By
APDPOAEOGET C ' 1 AAOOASG O Al AOCBERe#E@Vadahdt NyOOET ¢ CAI
conventional resources but also unconventional resources. This transition from pools to plays

considers changes in how the energy industry operates in Alberta, especially in how resources are

being extracted using new technologies.

Currently AER has identified morethan2&t OCAT 1 1T CEAAI D IlMosl GfthesA AOT OO |
geological plays intermingle at various depths underground making municipal and socjmolitical
boundaries difficult to clearly delineate above ground.The PLAY WORKBOOK allows users to filter
information by geological play. The PLAY7 / 2 +" | | + AEOPI AuUO ET &I Oi AOEIT
geological attributes, drilling activity, production, reserves, well statuses, and industry operators in

the play. Maps and learts are used to illustrate this information and identify trends.

I AAAOGO O ! %280 O-pdtélisfree.2 +" / /| + xAA
https://www.aer.ca/providing -information/data -and-reports/activity -and-data/play-workbook

This report utilized the content and historical data availabé through the AER PLAY WORKBOOK

when relevant to the overall data collected. From a researcher perspective there is very little raw

data available for download, however the summary tables and charts can prove to be invaluable for
PREDA and REDI mun|C|paIes and economic development officer$ T T EET ¢ AIED O& & GH .

s o~ A s e s oA N

AOOOAT &6 Oi Q CAO6 AAOEOEOU EAPPATEI C xEOEET (¢

It is strongly encouraged that readers take the opportunity to go the web  -portal link to
review the data available. Samples of information downloaded from the AER PLAY WORKBOOK
follow.
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PRELIMINARY COMMENTS: The ALBERTA ENERGY REGULATOR (AER).

GEOLOGICAL PLAY NAME: Doe Ctegke

Pascé Lifetime activity summary
Fairview Well status Well geometry
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Creek=x
reek

Y g 400

A \

Number of wells

(=]

I Well location W Play outline Abandoned Producing Suspended

Geological attributes

Depositional environment: Shoreface Producing wells by cparstor

) 1 Canadian Natural Resources Limited
Resource category: Conventional, Low
Permeability 2 Tidewater Midstream and Infrastructure Ltd.
Lithology: Sandstone and Siltstone 3 Surge Energy Inc.
4 Shield Energy Ltd.
Petroleum system: Upper Cretaceous oy
5 Cenovus Energy Inc.
Oil reserves, 2018 Oil production
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PRELIMINARY COMMENTS: The ALBERTA ENERGY REGULATOR (AER).

GEOLOGICAL PLAY NAMEphur Point Rainbow Lake

M Play outline

Il Well location

Geological attributes

Depositional environment: Shallow-Water
Peritidal

Resource category: Conventional, Low
Permeability

Lithology: Limestone

Petroleum system: Middle Devornian

Qil reserves, 2018

Lifetime activity summary

Well status

Number of wells

Well geometry
443

400

Horizontal
3%

300

200

100 87%

0 L

Abandoned Producing Suspended

Producing wells by operator

1
2

Paramount Resources Ltd.

Husky Oil Operations Limited

Qil production
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ENERGY INDUSTRY OVERVIEW

Theenergyindustryis the totality of all the industries involved in the production and saeefgy
including fuel extraction, manufacturing, refining and distribution. Modern society consumes large
amounts of fuel, and thenergyindustryis a crucial part of the infefructure and maintenance of society

in almost all countries.

The industry includeg 1) petroleum, including oil companies, petroleum refiners, fuel transport and end
user sales at gas stations; 2) gas, including natural gas extraction, and coalujastotenas well as
distribution and sales; 3) electrical, including electricity generation, electric power distribution and sales;
4) coal 5) nuclear; 6) renewable enarg comprising alternative energy and sustainable energy
companies, including thesnvolved in hydroelectric power, wind power, and solar power generation, and
the manufacture, distribution and sale of alternative fuetgt7) thetraditional collection and distribution

of firewoodand animal dunghe use of which, for cooking anddting, is particularly common in poorer

countries The table below shows the various terminologies used in defining energy.

Energy Industry Terms
Primary Energy Sources Converted By Secondary EnergflUseable)
Crude OIl Oil refinery Fuel oil(gasoline, diesel, etc..
Fossil | Coal Enthalpy, mechanical work o
N fuels Natural gas Fossil fuel power station electricity
on
renewabk Mineral | _Natural uranium Nuclear power plant Electricity
fuels Natural thorium Thoriumbreeder reactor Enthalpy or electricity
Solar energy Photovoltaic power plant Electricity
Solar power tower, solar furnace | Enthalpy
Wind energy Wind farm Mechanical work or electricity,
Hydropowerstation, wave farm, tidal
Water, tidal power station Mechanical work or electricity
Renewable ) ) .
Biomass Biomass power plant Enthalpy or electricity
Geothermal Geothermal power station Enthalpy or electricity

Notes: Enthalpy is a thermodynamic quantéguivalent to the total heat content of a system. It is equal to the internal energy

of the system plus the product of pressure and volume. Perhaps most faméiarexamplés a pressure cooker.
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Global Energy Demand: The table below displays OPE@rojection of the global distribution of
fiprimaryo energy demand from 2015 to 204Rote the global demand for crude oil, natural gas, and coal
are projected to still be the top energy sources two decades from now.

SIDEBAR 3.1: OPEC

Distribution of Global Primary Energ y Demand The Organization of the Petroleum

By Fuel Type 20152040 (Percent) Exporting Countries (OPEC) is an

2015 2020| 2030| 2040| intergovernmental organization of 15

Crude QOil 31.5] 31.4| 29.5| 27.8| nations, founded on 14 September 1960 in
Natural Gas 21.7| 22.3| 23.6| 25.0| Baghdad by the first five members (Iran,
Coal 28.1| 26.7| 24.5| 22.2| Iraq, Kuwait, Saudi Arabia, and Venezuela),
Nuclear 49| 5.2| 5.8| 6.2| and headquartered since 1965 in Vienna,
Hydro 25| 25| 26| 2.7| Austria. As of September 2018, the 15
Biomass 9.8/ 9.8| 9.7| 9.7| member countries account for an estimated
Otherrenewables 44% of global oil production and 82% of the
(wind, solar) 14 22| 43| 63 world's "proven" oil reserves, giving OPEC

a mapr influence on global oil prices.

Current OPEC members are the followiriggeria, Angola, Ecuador, Equatorial Guinea, Gabon, Iran, Iraq, Kuwait, Libya,
Nigeria, the Republic of the Congo, Saudi Arabia (the de facto leader), United Arab Emirates, andelen

Energy DemandBy Fuel Type
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Source: Energy Industry Administratid®iJSA
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Global Energy Consumption: Global energy consumption is defined as the total energy used around the
world. Disparity between countries in the amount of per capita energy consumption typically reflects
income level or climate. However, large differences exist in terms of energynuotisin between some

of the most developed economies, largely due to the differences in attitudes towards implementing energ
efficiency measures. Japan and Germany, for example, consume far less energy per capita than the Unit
States. Thé\siaandPacificregionhasthe highestprimaryenergyconsumptiorrate- China is currently

thelargestprimary energyconsumein the world.

Global Primary Energy Consumption (MMT Oil Equivalent)
Central & Commonwealth

Asia North Middle South Independent
Pacific Europe America East America Africa States

2014 5,390 1,978 2,759 817 693 423 880

2015 5,476 1,997 2,736 844 695 430 868

2016 5,887 2,028 2,737 865 691 439 882

2017 5,748 2,050 2,756 881 700 449 891

2018 5,985 2,051 2,832 902 702 462 931

Not included are fuels such as wood, peat and animals waste. Even though they present important energy sources in some
countries, there are few reliable statistics available regarding their consumption. Petsoteeamured in million metric tons
(MMT), dl other energy sourceme converted tmillion metric tons oil equivalent

SIDEBAR 3.2: Animal Dung as Fuel

Dry dung fuel (or dry manure fuel) is animal feces that has
been dried in order to be used as a fuel source. It is used in
manycountries.Cow dungis traditionally used as fuel in

India for cooking food in a domestic hearth called a Chulha
Camel dung is used as fuel in Egyjhlama dung is used in
Peru. Erly European settlers on the Great Plains of the
United States usedidd buffalo manure as a fuel. They called

it buffalo chips.

Photo: He of dung cakes iindia
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China is the largest consumer of primary energy in the world, using some 3.3 million metric tons of oll
equivalent in 2018. The majority of primary energy$ueli s deri ved from fossil
energy mix has shifted from a dominant use of coal to an increase of natural gas and renewahle sources
Globally, primary energy consumption has increased over the last decade, but it is expxqiedeioce

the largest growth in emerging economies like the BRIC counsiesl(Russia, India, China).

Top 20 Countrieg Energy Consumption 2018

32735

India

Russian
Federation

Japan

Canada

Germany

South Korea

Brazil

Mexico

Iran

Saudi Arabia

France

UK

Indonesia

ltaly

Turkey

Australia

Spain

South Africa

o] 500 1 000 1 500 2 000 2 500 3 000 3 500 4 000

Consumption in million metric tons of oil equivalent

Source Additional Information:

BF Worldwide; BP: 2018
® Statista 2019

Statistal June 2019- PREDA / REDILicensedAccess
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Energy consumption by fuel type varies across countries. As shown in the table below, oil, natural gas,

and coal are the primary sources of energy worldwide.

Global Energy ConsumptieBy Fuel Type

16,000.

14,000.

12,000.

10,000.

8,000.

6,000.

4,000.

2,000.

2015 2016 2017 2018

m Oil mNatural gas m Coal mNuclear mHydro m Renewable

In million metric tons of oil equivalent

o]] Nat;:: Coal | Nuclear Hydro | Renewable

2015 4,331.3 3,839.9 3,135.2 583.1 892.9 364.9
2016 4,557.3 3,073.2 3,706 591.2 913.3 417.4
2017 4,607 3,141.9 3,718.4 597.1 919.9 490.2
2018 4,662 3,309.4 3,772.1 611.3 948.8 561.3
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In Canada, energy consumption is dominated by petroleum, natural gas, and hydroelectricity. The extent
of usage depends on what the energy is used for. For example, very little of petroleum and natural gas is

used for electricity generation in Canadaraile

SIDEBAR 3.3 Global Access to Electricity
Canada All Energy Consumption
By Source (2018)

Renewables3%

Globally there are more than 1.5 billion
peopl e \wdveacwmsstoo t
electricity. Think about that for a
moment. How dependent are You upon
electricity?

Coal 4%

Nuclear 7%

Petroleum, 32%
Electricity is a secondary source of

Hydroelectricity 25% energy. What that means is that you
need to start with a tangible source of
energy that can be convertedvork

within the technology created to convert
that energy into a useable form in
todayos worl d.
Natural Gas29%
Canada Electricity Production by Energy Soutdgy Province
POP Gas Oll Coal Nuclear | Hydro Wind Solar | Other

Canada 6% 1% 9% 15% 60% 4% | <1% 2%

BC 4M 1% <1% 0 0 91% 1% 0 6%

AB 4.8M 42% 3% 45% 0 3% 5% 0 2%

SK 1M 36% 0 47% 0 14% 4% 0 0

MB 1.3M 0 <1% <1% 0 97% 3% 0 <1%

ON 13.5M 5% <1% 0 59% 26% 7% 2% 1%

QU 8.2M 0 <1% 0 0 95% 4% 0 <1%

NB .752M 10% 8% 16% 36% 20% 7% 0 4%

NS .925M 14% 12% 48% 0 9% 12% 0 5%

PEI 144M 0 1% 0 0 0 98%| <1% <1%

NL .528M <1% 5% 0 0 94% <1% 0 0

NWT .040M 4% 55% 0 0 39% 2% <1% 0

YK .036M 2% 6% 0 0 92% 0 <1% 0

NU .034M 0 100% 0 0 0 0 0 0

The main energy source for the generation of electricity varies dramatically across the Country.
Alberta and Saskatchewan are natural gas and coal dependent; while electricity on Prince Edwa
Island is almost all created with wind. British Columbialiga, Newfoundland, Manitoba, and the

Yukon are largely hydrelectric. Nova Scotia is the most diverse, yet it is still dependent on coal fo
almost 50% of its electricity. Souce: Natural Resources Canada
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C a n a doas@imsption of petroleum iargelyrelative totransportationi planes (jet fuel), trains (diesel),
and automobiles (gasoline). The chart bel ow st

oil producti gasoline.

Canada Gasoline Usage (Thousands of Litres)

46,000,000
45,000,000
44,000,000
43,000,000
42,000,000
41,000,000
40,000,000
39,000,000
38,000,000
37,000,000

36,000,000
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Note: 2019 and beyond is projected.

On average, Ontario and Quebec account for ali%t & the gasoline consumed in Canada. The western
provinces account for about 32% of Canada's gasoline consumption, while the remaining 8% of gasoline
is consumed in the Atlantic provinces and the Territofibs. retail sales of gasoline stations in Canada

amounted to approximately 66.83 billion Canadian dollars in 2018.

The focus of thisection of theeport isenergyproduction and exports. Relative to Northwest Alberta

there are two energy product®guced and exportédCrude Oil and Natural Gas.

&)
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Terminology

STREAM Theoil and gas industris usually divided into three major sectanpstream, midstream,

and downstream The upstream sector includes searching for potential underground or underwater crude
oil and natural gas fields, drilling exploratory wells, and subsequently drilling and operating the wells that
recover and bring the crude oil or raw natural gas teuince. The midstream sector involves the
transportation (by pipeline, rail, barge, oil tanker or truck), storage, and wholesale marketing of crude or
refined petroleum products. The downstream sector iseflreng of petroleum crude oénd the

processing and purifying of raw natural gas well as the marketing and distributafrproductsderived

from crude oilandnatural gasThe downstream sector reaches consumers through products such as
gasolinekerosengjet fuel, diesel oi| heating oi) fuel oils, lubricants waxes asphaltnatural gas

liquefied petroleungas(LPG) as well as hundreds pétrochemicaland products

EXTRACTION METHOD Conventional vs. unconventionalefers to differences in the method of
extraction rather than the oil itseNVhen most people think of oil drilling, they imagine large oil rigs

with drills that extract oil from large pools. This type of extraction has been around since the late
nineteenth century, as the oil obtained is already flowing between rock formations underground. The
natural pressure from the well is all it takes
refers to oil obtained by this method.

The tmconvienti onal oil o refers to oil that is ¢
Instead of a pool, oil in these layers is spread out in small amounts. To reach the dispersed oil, horizonta
drilling is used to go into the layddpenpit mining is similar to traditional mineral mining operations and
largely employed where oil sands reserves are closer to the surface Large shovels scoop the oil sand intc
trucks which then move it to crushers where the large clumps of earth are processdtie@iicsand is
crushed, hot water is added so it can be pumped to the extraction pkitd.drtraction methods are used

to recover bitumen that lies too deep beneath the surface for mining. Steam Assisted Gravity Drainage
(SAGD) is currently the st widely used irsitu recovery method. This method requires the drilling of

two horizontal wells, one slightly higher than the other, through the oil sands deposit. Steam is injected
continuously into the top well and, as the temperature rises inwhatis med t he fsteam c
bitumen becomes more fluid and flows to the lower well. The bitumen is then pumped to the surface.
Hydraulic fracturing, another extraction method, is used to create cracks in rock to allow for oil flow.
While new techology has allowed for more unconventional drilling, these techniques are still more

expensive than conventional drilling.
Source: Natural Resources Canadd Keystone Energy
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The Price for a Barrel of Oili BRENT, WTI, and WCS

Brent is one of thdbenchmark prices for oil on a global scale. Its price changes reflect samply

demand balance and transportation constraints on a global scale. Brent is traded on the Intercontinental
Exchange and the New York Mercantile Exchange (NYNIBXentis a light(low-viscosity), sweet
(low-sulfur) oil produced in the North Sea off the west coast of Europe. It yields valualgeoendts

and is relatively easy to refine. These factors mean it will receive a higher price in the marketplace

West Texas Intermediate (WTI) considered the benchmark price of oil in North America. Its price
changes reflect the suppinddemand balancand transportation constraints for light, sweet oil in North
America. WTI is a light (lowviscosity), sweet (lovsulfur) oil produced in the United States that yields
valuable end products. It is relatively easy to refine. These factors mean it will receive a higher price in
the marketplace.

Western Canadian Select (WCS)is ore of the benchmark prices for heavy oil produced in North
America. Its price changes reflect supplyddemand balance and transportation constraints for heavy
crude in North AmericaW/CS is a heavy (higkiiscosity), sour (higksulfur) oil produced from bimen in
Alberta. It yields fewer valuable end products and is more difficult to refine. These factors mean it will
receive a lower price in the marketplace.

Average annual crude oil spot prices 2014-2018 (U.S. dollars per barrel)
WTI | WCS BRENT
2014 93.17 7177 99.03
2015 48.66 35.27 52.35
2016 43.29 29.65 43.55
2017 50.8 39.09 54.25
2018 65.23 38.68 71.06
120
100 99.03
93.17
80 71.06
— 71.77
BRENT 65.23
—_—WTI 60
WCS
40 38.68
20
0
2014 2015 2016 2017 2018

1050f 237


https://www.cmegroup.com/trading/energy/crude-oil/brent-ice-calendar-swap-futures.html?optionExpiration=M9

Northwest Alberta Commodities

CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

Crude Oil Background Crude oil, also known as petroleum, is an energly liquid consisting mainly

of hydrocarbonsGl o b al | y proweebcrede oilesemedifithe amount 01672 Billion barrels at

the end othe year2018 The table below shows the locatiornluése reservesthe largest reserve

located in Venezuela. Canada ranko8 the list.| n Canada, Al bertaés oil s

of crude oil, but there are also large deposits off the coast of Atlantic Canada.

GlobalProvenOil Reseves

Venezuela 17.5%

17.2%

Saudi Arabia

Canada

Iran

Irag

Russia

Kuwait

United Arab Emirates

United States

Libya

Nigeria
0% 2.5% 5% 7.5% 10% 12.5% 15% 17.5% 20%
Share of global oil reserves

Source Additional Information:
BP Worldwide; 2018

B Statista 2019

Source: StatistaJune 2019- PREDA / REDILicensedAccess

Though the United States has less than five percent of proved oil reserves, it is currently the largest
producer of crude oil worldwide, surpassing countries with far higineres of oil reserves such as Saudi
Arabia With the expansion of the shale oil industry through new methods of extraction like hydraulic
fracturing developed since 2008, the United States has become less dependent on oil imports as domest

production ha drastically increased.
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SIDEBAR 3.4: The U.S. Just Became a Net Oil Exporter for the First Time in 75 Years!

Source: Bloomberg Press December 7, 2018

America turned into a net oil exporter last week, breaking almost 75 years of comntapestience on
foreign oil and marking a pivotal even if likely brief-- moment toward what U.S. President Donald
Trump has branded as "energy independenthie shift to net exports is the dramatic result of an
unprecedented boom in American oil protiie, with thousands of wells pumping from the Permian
region of Texas and New Mexico to the Bakken in North Dakota to the Marcellus in Pennsylvania.

The figure below shows US oil production since 1996 has dramatically increased to the point where

exporting the commodity has now become a reality.

14000

United States Crude Oil Production
1996- 2018 12000

10000
8000
6000
4000

2000
1996 2000 2004 2008 2mz2 2016

AShortly after beingworn into office on Friday, President Donald Trump released an "America First"
energy policy that vows to drive the expansion of oil, natural gas and coal production, end U.S. crude

imports from OPEC and reverse the Obama administration's clisteiage egulation® .
Source: The Globe & Mail January 2017
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CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

Global OilConsumption

120 000

100 000

80 000

650 000

40 000

Qil consumption in thousand barrels per day

20000
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Source Addtional Information:
BP Worldwide; 1998 to 2018
© Statista 2020

Source: StatistaJune 2019- PREDA / REDI Licensed Access

As shown in the chart above, glolméll consumption reache2B.84 million barrels per dayin 2018. Up

by 20 million barrels per day since 1998, global oil consumption has been steadily increasing over the pa
two decadesAs a region, AsidPacific has te highest demand for oil in the world, followed closely by

the Americas. The United States alone contributes strongly to this high regional demand in the Americas,

consuming more petroleum than any other country.
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CRUDE OIL VERY IMPORTANT IN NORTH WEST ALBERTA

Crude oil activities include exploration, drilling production, field processing, as well as storing and
transporting oilAlmost all global oil trade is in crude oil This is because most countries have

refineries / upgraders to convert the crude oil to the needs of theirownerelr s (i . e. é con

A barrel of crude oil is equivalent b8
Products Made from a Barrel of Oll liters (Canada) of2 gallms (US)

After crude oil has been extracted, it

must be processed a refinery to turn it

Distillates (heating i) 1 into something useful at the consumer

Heavy fuel oi (residual)1 level. Globally there are a myriad of

Liquified petroleum gases 2 different organisms and biomasses that

go into the composition of different

J Other products made from petroleum include:
+Ink

+Crayons under varying degrees of heat and
+ Dishwashing liquids

+Deodorant pressure, not all crude oil looks or

+Eyeqlasses
.C{)sgandDVDs behaves the same.

crude oils,each having been formed

'mmma There are three main kinds of crude oil:

+Heart valves Heavy - dark color and sticky to the

touch,Light - flows fluidly and is

Note:A 42- US. gallon barrel of crude ol yields about 45 gallons of normally of a light goldemue, and

petroleum products. ) ) )
Medium - somewhere in the middle of

v the two. Depending on the type of

crude oil and the treatment applied to it,

many different fuelg productscan be derived from it. The principle ones among thes&asalinel
amost half of evenparrel of crude 0i(45%) ; Diesel - the second most common product made from
crude oil,makes up about 25% of each barrel of crude d8kfuel - 10% of a barrel of crude oll,

petroleum baseBroductgexamples as listed above in the graphim) Liguefied Petroleum Gasés.g.

propane, butane)
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CRUDE OIL

You’ll want to show
it off, too,
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VERY IMPORTANT IN NORTHWEST ALBERTA

SIDEBAR 3.5 The Evolution of Plastic

Gr
t

Pl astic comes from a
be molded. o It refers
duringmanufacture into a different shape.
Hence the woThdfirdii00% st i c
synthetic plastievasbaskelite Leo Baekeland
discovered it in 1907 in New YorBaskelite

soon became the standard material for all kinds

of industries. It was employed daly during

World War Il in the making of weapons. Even
today it is still used. Because it is durable, and
resistant to heat, chemicals and electricity, it is
widely used irhousehold objects.

Today it is impossible to go anywhere without
seeing plastic There areseven different types

of consumer leveplastics on the markébday.
Each category is described using a number from
1 to 7,which is foundon the packaging of any
plastic object. By looking up the specific
number, you can find information altahe
chemicals found in that plastic.

Top 10 Largest
Plastic Producing Companies

> 4

L SER

K

The Chemical Company

&) MATSUI

| ondeHbaseH
Yo acros
Ex¢onMobil PVt 'td.
oster for a plastic ice
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CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

Canada total Conventional** Canadian Crude Oil | n 2018, Can a
proven reservesof crude oil totaled 166.7

A

billion barrels. 162.5 billion are oil sands

(referred to aasd4iRuncon

billion barrels are conventional.
0il sands

162.5 F

am |

mining 31.8 insitu131.7

Crude Oil Production: Crude oil is produced across the country from coast to coast to ddest.
graph bel ow shows Canadads oil production has ¢

shows oil production in the US has followed a similar trend

Canada QOil Production i 1000 of Barrels
(Source : Industry Canadalrade Data)

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
2,672 2,703 2,858 3,080 3,208 3,207 3,332 3,740 4,271 4,451 5,208
N CANADACRUDE OIL PRODUCTION  **=°* USCRUDE OILPRODUCTION

5000

4500 e 92

4000

3500 "IN -

3000

- "“mml"“hll )

2000 ,

2010 2012 2014 2016 2018
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CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

Canada Crude Oil ProductianBy Type Theoil sandg(unconventional) accounted
5] source: Natural Resource Canada
ne for6 4% of Canadads oi l
' 2018. Oil sands production has exceeded
e conventional oiproduction since 2010.

In 2018, oil sands production was 2.91

_—
_;—vr

million barrels per day compared to 1.64

~>
<M

0il sands

I million barrels per day of conventional oil

~o
—1
I

production. The 5 largest companies

—_—
<M

(Suncor, Canadian Natural Resources

Milion barrels per day

Limited, Imperial Oil, Husky and

—_—
1

05 Cerovus) are responsible for over half of

crude oil production in Canada.

00
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Canada Oil Production - By Province

Alberta- 490,000 barrels per day of conventional oil
produced in 2018AND 2.9 million barrels per day
produced from the oil sands in 2018.

818% @ Aberta

10.8% @ Saskatchewan

Saskatchewan488,000i barrels per day in oil
production in 2018.

Newfoundland and Labrador 230,000arrek per

day of oil produced in 2018. 5.1% @ Newfoundland and Labrator

British Columbia- 21,000i barrels per day of crude oil 1.4% @ Briish Columbia

produced in 2018.

Manitoba
Manitoba- 40,1001 barrels per day oil production in .
2018. 0% @ other
*Other: Nova Scotia, Ontario and the Northwest Tenitories include crude o, condensates and pentanes plus.

Combining oil sands (unconventional) production and conventional oil productiodl & &lberta had
the highest amount of crude oil production in Canada; contributing billions of dollars to the Canadian

economy
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CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

Royalties of the Canadian petroleum industry in 2017 by region (in million Canadian
dollars)*

Alberta

1889

Saskatchewan

Offshore Newfoundland & Labrador

British Columbia

Manitoba

Offshore Nova Scotia 111

Ontario

Quebec*™

Atlantic Provinces™*

Territories™™

0 250 500 750 1000 1250 1500 1750 2000 2250

Royalties in million Canadian dollars

Source Addtional Information:
CAPP Canada; 2017
@ Statista 2019

Source: Statista PREDA / REDI Licensed Access

The graph shows the royalties of the Canadian petroleum industry in 2017, distributed by region. The
petroleum industry royalties were the highest in the province of Alberta that year, with 1.86 billion
Canadian dollars generated.
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CRUDE OIL

VERY IMPORTANT IN NORTHWEST ALBERTA

Alberta Oil Production: .

The

tabl e

Barrelsi 630 Million in 2008to 1.27 Billion in 2018.

bel

Alberta Qil Production (M3)

ow

shows

Athelastr t a 0 s
decadea 100 Million Cubic Meters in the year 2008 to 202 Million Cubic Meters in the year 2018.

250,000,000
202,591,263
200,000,000 /
150,000,000 /
100,000,000
100,165,598
50,000,000
0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Non-Conventional Conventional Total m3 #Barrels Export
2008 70,031,445 30,134,153 100,165,598 630,022,660 Bﬁﬁ;’f guCeAs
2009 77,452,509 27,532,159 104,984,668 660,333,699 42.8
2010 85,370,947 27,334,546 112,705,493 708,896,227 51.9
2011 94,251,123 29,135,047 123,386,170 776,075,665 68,.8
2012 104,546,754 33,070,781 137,617,535 865,588,258 74.7
2013 113,006,921 34,716,877 147,723,798 929,154,740 81.7
2014 125,679,174 35,579,814 161,258,988  1,014,288,524 97.4
2015 138,212,717 31,948,252 170,160,969  1,070,280,301 64.1
2016 140,474,342 28,621,925 169,096,267,  1,063,583,526 52.4
2017 155,174,786 29,569,395 184,744,181  1,162,005,945 70.1
2018 169,035,092 33,556,171 202,591,263  1,274,260,714 86.7

Note: A cubic meter, is a unit of volume. It is the size of a cube that is 1 meter on a sidguét i
exactly 1,000 liters. In the United States, a barrel of oil is 42 U.S. gallons, Canada equivalent is 159 liters
1 cubic meter is equal to 6.29 barrels.
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CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

The Petroleum Services Association oh@da (PSAC) providesonventional oil production (non
oil sands) data based upon Al ber tTheédnsmberefgiude pila |
wells placed on production in 2018 increased for the second straight year in a row with 198€llsew
placed on production, up from 1683 wells in 200f.the total number of wells placed on productia,

wells werevertical,and1905 wells were horizontal The ablebelowshows wells placed on production

for crude oilfor each PSAC Relative to Northwest Alberta, PSAC areas of interest are: #2, #5, and #7.

Alberta conventional crude oil wells placed on production - by PSAC
Total
1 2 3 4 5 7 Alberta
2014 22 721 394 572 518 341 2568
2015 0 325 213 194 167 141 1040
2016 0 138 144 140 165 67 654
2017 2 309 275 459 391 247 1683
2018 0 387 421 526 284 362 1980

PSAC Map

——— e ".V.AB3
Wells commencing production in 2018*
- Cardium
Viking
Mannville
- Other

1 PSAC boundaries ~Only nonconfidential wells shown.

sdated May 2019
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CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

PSAC Area ZFoothills Front): Wells placed on production in the Foothills Front increased 25.2 per cent
to 387 wells in 2018. The increase was because of producers targeting lighterphigddeecrude oil.

The majority of production in this area has historicatlyne from the Cardium Formation. However,
production has slowly declined over the past few years because the formation is maturing. As a result,
producers have increased production from the Montney Formation, helping to offset the declines in
production fom the Cardium Formation. Using horizontal multistage fracturing to target low permeability
areas, such as those in the Montney Formation, has helped make production more economical for
producers. Capital costs are higher in the Foothills Front becatlse méed for deeper drilling.

PSAC Area HCentral Alberta): Overall, the number of wells placed on production in this area decreased
by 27.4 per cent in 2018 year over year. However, this decrease was partially offset by the increase in
wells placed o production in the Duvernay Formation, which rose by 166.7 per cent as producers targete
light oil in the emerging East Shale Basin. In terms of share of production in the area, Beaverhill Lake
Group, Devonian, and Cardium Formations: Production fiaeed formations decreased from 68.9 per
centin 2016, to 64.7 per cent in 2017, and to 61.5 per cent in 2018. Duvernay Formation: Production
from these formations increased from 1.9 per cent in 2016, to 4.8 per cent in 2017, and to 10.1 per cent i
2018. Exploration and production companies operating in the East Shale Basin of the Duvernay
Formation benefit from lower capital costs because of shallower wells. Producers can then shift into
drilling longer lateral sections to boost production. The estaalighfrastructure network also helps lower
costs for producers.

PSAC Area {Northwestern Alberta): The number of wells placed on production in this area in 2018
reached 362 wells, which is an increase of 46.6 per cent. The increase was because producers drilled for
higher value light crude oil found in the Montney and Triassiorfations. Using hydraulic multistage
fracturing also helped producers commercialize operations in this area in the same way that it has helpec
producers in the Foothills Front. Producers in both northwestern Alberta and the Foothills Front must drill
degoer wells because of the depth needed reach target formations. Capital costs in these two areas are
therefore comparable because of this need for deeper wells. However, operating costs are slightly higher
in Northwestern Alberta than they are in the Fdistitiront because Northwestern Alberta has less
infrastructure in place. Fewer wells were placed on production in 2018 as a result.

Information Provided By

y= Alberta
Energy
- Regulator
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CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

Alberta Conventional Oil Production: Production datérom 2009 to 2018 foconventional oil(i.e. ,,,
non-oilsands)within each PSAC areshown in the previous map is listedlow.

140 historical forecast

Production (thousand cubic metres per day)

2008 2010 2012 2014 2016 2018 2020
Bl PsAcC 1 Bl PsAacC 3 I PsacCs
PSAC 2 Bl Psac a B PsAacC 7

PS4C

working energy %

Alberta Conventional Oil Production i By PSAC Area
Cubic Meters AND Batrrels
(Thousands)
1 2 3 4 5 7
BRLS BRLS BRLS BRLS BRLS BRLS
M3 M3 M3 M3 M3 M3

2009| 3 19 | 67 | 423 | 92| 577 | 96 | 601 | 103 | 648 | 88 | 550
2010| 3 19 | 70 | 439 | 89| 561 | 92 | 577 | 107 | 672 | 88 | 553
2011| 3 19 | 89 | 561 | 88| 550 | 94 | 589 | 118 | 739 | 89 | 557
2012 3 19 |116| 731 | 93| 581 | 97 | 609 | 133 | 838 | 103 | 644
2013| 3 19 | 134| 842 | 96| 605 | 98 | 617 | 136 | 853 | 105| 656
2014 4 24 | 151| 948 | 98 | 612 | 100| 629 | 125| 782 | 103 | 648
2015| 3 19 | 135| 846 | 90 | 565 | 91 | 569 | 110 | 691 | 95 | 597
2016| 3 16 |106| 668 | 79 | 494 | 78 | 490 | 96 | 605 | 79 | 498
2017| 3 16 |104| 652 | 79| 494 | 76 | 478 | 99 | 624 | 82 | 514
2018| 3 16 |123| 771 | 86| 541 | 81 | 506 | 103 | 648 | 92 | 577

NOTE: 1M3 = 6.2 Barrels
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CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

Alberta Un-conventional Oil Production (Oils Sands)

There are three oil sands locations in Albérfsthabasca, Peace River, and Cold Lalehown below
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)
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o —
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5§ 80 503 B
© k=3
g 60 78 £
Q. ag 252

20 126

0 0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
B Peace River I Athabasca I Cold Lake

Source: Alberta Energy

Alberta Unconventional Oil Production
Thousand Cubic Meters Per Day Thousand Barrels Per Day
Cold Lake Athabasca Peace River Cold Lake Athabasca Peace River
2008 494 36.9 6.4 310.9 232.2 40.3
2009 50.4 47.9 7.2 317.2 301.4 45.3
2010 54.6 59.1 6.4 343.6 371.9 40.3
2011 61.2 67.7 6.5 385.1 426.0 40.9
2012 62.7 87.0 8.0 394.6 547.5 50.3
2013 64.2 103.5 8.5 404.0 651.3 53.5
2014 63.3 129.3 8.6 398.3 813.7 54.1
2015 65.8 143.7 7.4 414.1 904.3 46.6
2016 59.2 155.3 6.5 3725 977.3 40.9
2017 59.3 181.2 7.8 373.2 1140.3 49.1
2018 54.7 190.4 5.3 344.2 1198.2 334

Note: Oil sands are onlgurfacemined in the Athabasca region. Peace River and Cold Lake oil sands are extractedasigindTinere are
two differentmethods of producing oil from oilsands: oggihmining and in situBitumen close to the surface is mined. Bitumen deep
within the ground is produced in situ using specialized extraction techniques. The majority of in situ operations @ssistedngvity
drainage, or SAGD. In this method, steam is pumped underground through a horizontal well to liquefy the bitumen, whighrigote: to
the surface through a second well.
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CRUDE OIL

The table below shows the list of active oil & gas locations in Alberta.

VERY IMPORTANT IN NORTHWEST ALBERTA

NOTE: Products = Gas, Oil, Bitumen, and/or Sulphur

Alberta 2018¢ Location of Oil & Gas Activitg Energy Products

Alderson G,0 Firebag Bitumen Lloydminster G,0 Ricinus G,0,S
Ansell G,0 Fisher G,0 Lochend G,0 Sawn Lake G,0
Ante Creek North | G,0 Foster Creek Bitumen Lone Pine Creek | G,0 Simonette G,0,S
Aurora Bitumen Fox Creek G,0 Long Lake Bitumen Sinclar G,0
Bantry GO Garrington G,0,S Loon G,0 Smoky G,0
Bashaw G0 Ghost Pine G,0 Mackay River Bitumen Stolberg G,0
Basing G0 Gilby G,0,S Mannville G,0 Sturgeon Lake S | G,0,S
Bellshill Lake G.0 Grand Forks G,0 Marten Hills G,0 Suffield G,0
Bighorn Gas Great Divide Bitumen Medicine Hat G,0 Sundance G,0
Boundary Lake S | G,0 Hanland G,0 Medicine River G,0,S Surmont Bitumen
Brazeau River G,0,S Harmattan E G,0,S Michichi G,0 Swan Hills G,0
Britnell Bitumen HarmattanELK G,0,S Mikwan G,0 Swan Hills S G,0,S
Cadotte Bitumen Hayter Qil Minehead G,0 Sylvan Lake G,0,S
Caroline G,0,S Herronton G,0 Mitsue G,0 Tucker Lake Bitumen
Carrot Creek GO Horizon Bitumen Mooney G,0 Turner Valley G,0,S
Cessford G0 Hussar G,0 Moose G,0 Twining G,0
Chauvin South GO Jackfish Bitumen Narraway G,0 Valhalla G,0,S
Chigwell GO Jenner G,0 Nevis G,0 Verger G,0
Chinchaga G0 Joarcam G,0 Nipisi Ol VikingKinsella G,0
Christina Lake Bitumen Joffre G,0,S Panther River Gas Virginia Hills G,0,S
Cold Lake/Mah Bitumen Judy Creek Qil, gas Peace River Bitumen Wainwright G,0
Countess G0 Jumping PountlvV | Gas Pembina G,0,S Wapati G,0
Crossfield G0 Kakwa G,0 Pine Creek G,0 Waskahigan G,0
Crossfield E G0 Karr G,0 Pouce Coupe G,0 Waterton G,0
Dunvegan G0 Kaybob G,0,S Pouce Coupe S. G,0,S WayneRosedale | G,0
Edson G0 Kaybob South G,0,S Primrose Bitumen Wembley G,0
Elmworth GO Kearl Bitumen Princess G,0 Westpem G,0
Elnora G0 Kirby Bitumen Progress G,0 Wild River Gas
Enchant GO Knopcik G,0 Provost G,0,S Wildcat Hills Gas
Entice G0 La Glace G,0 Rainbow G,0,S Wildmere G,0
Esther G0 LedueWoodbend | G,0,S Rainbow S G,0,S Willesden Green | G,0
Evi GO Leismer Gas Red Earth G,0 WilsonCreek G,0
FennBig Valley G,0,S Leland G,0 Redwater G,0 Wimborne G,0
Ferguson G,0 Liege Gas Resthaven Gas Windfall G,0
Ferrier G,0,S Limestone Gas Retlaw G,0 Wintering Hills G,0
Wolf Lake Bitumen
Worsley G,0

Source: Alberta Energy Regulator.
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CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

What is ofparticulari nt er est to this report is how much of
Northwest Alberta.The grapk below show the crude oil production in the PRE&#d REDIregiors.
Note that in the year 281the PREDA Region accounted fori% of Albera 6 s t ot al ; REDI pr

contributed 1.5% of Al Dbertads tot al oi l product

PREDA Region- Oil Production

2009 2010 2011 2012 2013 2014 2018 2016 2017 2018

W o w o W o w o
2 2 2 2 3 323 3

0il Production (m3)

Volume 2008 2010 2012 2014 2016 2018
M3 9,252,730 8,593,651 | 11,448,796.50 12,854,939 9,670,987 10,953,789
#Barrels | 58,199,672 | 54,054,067 72,012,930 | 80,857,570 | 60,830,511 | 68,899,336

REDI Regioq Oil Production

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
1,300,000

1,200,000

1,100,000

2)
°
<]
o
°
<]
3

900,000

800,000

0il Production (m3

700,000

600,000

500,000

400,000

Volume 2008 2010 2012 2014 2016 2018
M3 1,273,498 1,066,542 903,285 737,689 518,504 478,357
#Barrels | 8,010,302 6,708,549 5,681,663 4,640,064 3,261,390 3,004,084
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CRUDE OIL  VERY IMPORTANT IN NORTHWEST ALBERTA
Northwest Alberta- Oil Productiong By Municipality(M3)

Period Big Lakes Birch Hills Clear Hills MD Fairview County GP Greenview Northern Lights
2003 2,747,358 51,851 344,177 11,340 804,081 1,450,092 130,061
2004 2,497,766 56,321 446,568 16,073 717,658 1,383,915 130,101
2005 2,296,842 74,909 614,684 29,304 686,772 1,375,766 158,736
2006 2,175,193 91,342 657,487 26,723 615,223 1,434,616 233,318
2007 1,955,114| 136,452 617,300 29,514 599,723 1,531,777 293,778
2008 1,738,860, 155,345 610,034 26,125 536,049 1,412,040 302,798
2009 1,624,677) 115,100 519,132 18,695 491,357 1,328,728 230,865
2010 1,582,180 112,786 604,270 14,351 488,600 1,303,747 214,289
2011 1,747,153 99,801 643,229 12,850 555,336/ 1,367,690 245,535
2012 2,107,031 76,941 657,243 13,830 682,211 2,035,951 219,566
2013 2,141,020 56,265 560,210 11,616 800,281| 2,624,059 209,770
2014 1,920,418 54,889 493,693 10,064 880,932 3,209,738 142,185
2015 1,578,978 48,782 435,589 8,745 798,813 2,913,148 170,554
2016 1,254,892 41,893 391,246 8,186 675,108, 2,523,801 161,584
2017 1,317,769 41,666 374,735 6,938 735,388 2,671,721 175,981
2018 1,318,388 38,023 386,468 6,346 951,677 3,422,322 159,096

MEASUREMENT GALPRODUCTION he information in this tableshowsCubic Metes (M® - a metric unit of
volume or capacity equal to 1000 liters. B&MR and # of barrelsire presented b provide each municipalitthe
option to select the measurement that best suits their needs. The Alberta Government typically Efeesoil
production data. The Conversion Rate is :®£\6.28 Barrels. In international data for oil production omaey also
see TOE Tonne of Equivalent Oil; which represents energy generated by burning one metric ton or 7.4 barrels

Northwest AlbertaQil Productiong By Municipality (M3)

Period N. Sunrise MD Peace Saddle Hills Smoky River | SpiritRiver PREDA REDI
2003 2,305,887 870,747 220,190 102,875 9,038,659 1,740,162
2004 2,279,831 824,124 278,151 96,168| 8,726,675 1,593,594
2005 2,643,018 12 866,576 230,465 82,446| 9,059,530 1,470,704
2006 2,682,250 78 894,372 179,337 74,684| 9,064,623 1,407,416
2007 3,147,775 11 839,964 182,521 62,569| 9,396,498 1,294,317
2008 3,314,564 815 849,498 246,239 60,365| 9,252,730 1,273,498
2009 3,073,053 1,670 785,678 248,404 55,740| 8,493,100 1,123,086
2010 3,214,538 12,038 751,900| 240,178 54,775| 8,593,651 1,066,542
2011 3,439,296 23,577 796,785 287,358 50,547| 9,269,157 718,129
2012 4,228,720 22,117 921,148 440,505 43,533| 11,448,797 903,285
2013 4,248,920 19,640 1,157,173 515,469 38,581| 12,383,004 825,871
2014 4,128,881 30,044| 1,438,823 503,025 42,247| 12,854,940 737,689
2015 3,566,724 27,559 1,525,479 368,868 33,938| 11,477,174 620,013
2016 3,038,897 33,455| 1,287,754 228,783 25,391 9,670,988 518,504
2017 2,846,380 55,832 1,489,566 240,013 30,125| 9,986,114 482,167
2018 2,478,914 97,074 1,853,079 212,340 30,063| 10,953,790 478,357
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CRUDE OIL  VERY IMPORTANT IN NORTHWEST ALBERTA

Northwest AlbertaOil Production¢ By Municipality ¢ Barrels)

Period Big Lakes Birch Hills Clear Hills MD Fairview County GP Greenview Northern Lights
2003 | 17,280,882 326,143| 2,164,873 71,329 5,057,669 9,121,079 818,084
2004 | 15,710,948  354,259| 2,808,913 101,099| 4,514,069 8,704,825 818,335
2005 | 14,447,136 471,178 3,866,362 184,322| 4,319,796/ 8,653,568 998,449
2006 | 13,681,964 574,541 4,135,593 168,088| 3,869,753 9,023,735 1,467,570
2007 | 12,297,667 858,283| 3,882,817 185,643| 3,772,258 9,634,877 1,847,864
2008 | 10,937,429 977,120, 3,837,114 164,326| 3,371,748 8,881,732 1,904,599
2009 | 10,219,218  723,979| 3,265,340 117,592| 3,090,636 8,357,699 1,452,141
2010 9,951,912 709,424 3,800,858 90,268| 3,073,294 8,200,569 1,347,878
2011 | 10,989,592 627,748| 4,045,910 80,827| 3,493,063| 8,602,770 1,544,415
2012 | 13,253,225  483,959| 4,134,058 86,991| 4,291,107| 12,806,132 1,381,070
2013 | 13,467,016) 353,907| 3,523,721 73,065| 5,033,767| 16,505,331 1,319,453
2014 | 12,079,429  345,252| 3,105,329 63,303 5,541,062| 20,189,252 894,344
2015 9,931,772 306,839| 2,739,855 55,006| 5,024,534| 18,323,701 1,072,785
2016 7,893,271 263,507| 2,460,937 51,490| 4,246,429| 15,874,708 1,016,363
2017 8,288,767 262,079| 2,357,083 43,640| 4,625,591| 16,805,125 1,106,920
2018 8,279,475 238,782 2,427,019 39,854 5,976,532| 21,492,184 999,124

The table shows the oil production for the municipalities in bothPfRREDA and REDI regiansoss a
15year period.The PREDA region shows a decrease in oil production that picked up again aroun
2014. The MD of Greenview shows a significant increase since 2003, as does Northern Sunrise
Saddle Hills CountyOverall,the PREDA region incieed oil production across the d&ar period-

from 56,853,165 barrels in 2003 to 68,789,798 barrels in 201& REDI region shows a dramatic
decrease in oil production across the-i&ar periodg from 10,945,619 barrels in 2003 to 3,004,084
barrels in2018.

Northwest AlbertaOil Production¢ By Municipality ¢ of Barrels)

Northern MD Smoky MD Mackenzie

Period Sunrise MD Peace Saddle Hills River Spirit River PREDA REDI

2003 | 14,504,029 0| 5,476,999 1,384,995 647,084| 56,853,165/ 10,945,619
2004 | 14,340,137 0| 5,183,740 1,749,570 604,897| 54,890,786, 10,023,706
2005 | 16,624,583 75| 5,450,763| 1,449,625 518,585| 56,984,444, 9,250,728
2006 | 16,871,353 491| 5,625,600[ 1,128,030 469,762| 57,016,479 8,852,647
2007 | 19,799,505 69| 5,283,374 1,148,057 393,559( 59,103,972 8,141,254
2008 | 20,848,608 5,126| 5,343,342 1,548,843 379,696| 58,199,672 8,010,302
2009 | 19,329,503 10,504| 4,941,915 1,562,461 350,605| 53,421,599 7,064,211
2010 | 20,219,444 75,719 4,729,451| 1,510,720 344,535| 54,054,065 6,708,549
2011 | 21,633,172 148,299| 5,011,778 1,807,482 317,941| 58,302,998 4,517,031
2012 | 26,598,649 139,116| 5,794,021 2,770,776 273,823| 72,012,933 5,681,663
2013 | 26,725,707 123,536| 7,278,618 3,242,300 242,674| 77,889,095 5,194,729
2014 | 25,970,661 188,977| 9,050,197| 3,164,027 265,734| 80,857,573 4,640,064
2015 | 22,434,694 173,346| 9,595,263 2,320,180 213,470| 72,191,424 3,899,882
2016 | 19,114,662 210,432 8,099,973| 1,439,045 159,709| 60,830,515 3,261,390
2017 | 17,903,730 351,183 9,369,370 1,509,682 189,486| 62,812,657 3,032,830
2018 | 15,567,579 609,626 11,637,334 1,333,492 188,797| 68,789,798 3,004,084

1220f 237



Northwest Alberta Commodities

CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

Northwest Alberta 2018 Crude Oil Production

Mackenzie s 478 357
Spirit River 1 30,063
Smoky River mmmm 212,340
Saddle Hills Te———————————eeessss———— | 353,079
MD Peace m 97,074
N. Sunrise e 2 478,914
Northern Lights === 159,096
Greenview I 3 422 322
County GP meesssssssssssss 051 677
MD Fairview | 6,346
Clear Hills m———m 386,468
Birch Hills 1 38,023
Big Lakes meneeeesssssssssssss——s ] 313,388

0 500,000 1,000,000 1,500,000 2,000,000 2,500,000 3,000,000 3,500,000 4,000,000

Crude Oil Exports:

Canada 2018 Crude Oil Exports Canada exports 85%f its total oil production.
Production Total Volume (m3) | Total Volume (bbl)
January 16 642 148 104 726 655 In 2018 Canada exported 1.3 Billon barrels of crude
February 15 436 392 97 139 005 o - _
March 17 858 764 112 382 646 oil which generated 86.6 Billion dollars in export
April 17245871 108 525 800 revenues (shown below)The table also shows the
May 17 889 553 112 576 398
June 17 091 991 107 557 458 $value that was accounted for from Albértd4%
July 17 604 023 110 779 599 .
August 18048 930 113579 338 of all export revenues from the sale of crude oil in
September | 16 599 845 104 460 452 the year 2018 ( $72.4 Billion)
October 17 370 072 109 307 379
November 17 887 905 112 566 031 Canada and Alberta 2018 Export Revenues
December | 18 442 227 116 054 297 Crude Ol
Tol 208,117, 721 1, 309,655, 058 $CAi Canada Total | $CAi Alberta Total

Total All

Countries | $  86,663,198,083 $ 72,425,117,319

96 % of Canadads crude oi l export
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CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA
Alberta Crude Oil Exports Thenexttable shows the total export revenues geneiatédbertafrom the
sale of crude oil to the United States in the year 2018 as distributed across each State. The top states

represent major oil industry infrastructure (transfer nodes and/or refineries).

Alberta 2018 Crude Oil Export Revenues i Distribution by US State $CA

HS 270900 - crude petroleum oils and oils obtained from bituminous minerals
lllinois 33,210,499,559 Alabama 459,849,216
Texas 7,626,878,800 California 300,708,451
Washington 4,715,014,702 Oregon 123,605,511
Minnesota 4,452,962,325 Mississippi 85,767,164
Oklahoma 3,838,426,482 North Dakota 69,286,265
Michigan 3,540,912,759 Wisconsin 16,730,351
Colorado 3,002,789,764 Massachusetts 16,569,773
Montana 2,377,222,397 Kansas 15,593,782
Louisiana 2,156,138,251 Indiana 5,530,903
Missouri 1,485,337,920 Arkansas 1,429,521
Pennsylvania 1,387,207,158 Vermont 119,323
Ohio 1,272,054,181 North Carolina 43,270
Delaware 1,199,937,126 New Mexico 5,192
Wyoming 533,272,998

Sidebar3.6: Oil Refinery Capacity - USA

A refinery breaks down crude oil into its various components. This is done with three basic steps. The firs
step is distillation. This process separates the various crude oil components according to their boiling
point. As aresult, the heaviest fractions, such as gas oils, settle at the bottom. On the other hand, the
lightest ones, such as gasoline, move to the top of the distillation unit. The heavier hydrocarbon products
are then O6cracked©6 i inetThisibdogehusing heatppresssre, and cataliists.a s ¢
Finally, the products are treated to reach the desired quality and specification.

Currently, there are 133 operable refineries in the US with a total refining capacity of 18.8 million barrels
per caéndar day as of January 2019. Significant growth in crude oil production added to the growth in
refinery runs in the past decade. US crude oil production has more than doubled since 2009.

Saudi Ar mcoo0s ProTexassAeUd ShAlfargestpetfoleumeefingry. Commissioned in
1902under the TEXACO brandk, is also one of the oldest. With a capacity of 607,000 barrels per
calendar day, it has the highest capacity among all the refineries in thim @8dition to conventional
gasoline andliesel, it makes commercial aviation fuel and specialty products. Also, the unit has around
1500 employees.Four years aftethe Port Arthurrefineryunderwent its $10 billion expansion, Saudi
Arabiabased Saudi Aramco keune the sole owner of the fatyli As per an agreement with Shell, Saudi
Aramco will retain Motiva's name, Port Arthur refinery, and 24 distribution terminals. In Texas, Aramco
will have the exclusive rights to use Shell brand for gasoline and diesel sales. In return, Shell will walk
away with two Louisiana refineries (Convent and Norco), 11 distribution terminals, and a $2.2 billion
balancingpayment. Energgnd Middle East experts speculate that, through acquiring Port Arthur
Refinery, Saudi Aramco continues to maintain a dominarsigmiee on the Gulf of Mexico coast.
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CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

Crude Oil Infrastructure T Refineries The processing of crude oil into useable consumer products

requires a variety of infrastructure investmeniefineries are a critical component of this infrastructure.

As shown in the chart below relative to refinery capacity Canada raftks Kh anazing lack of

investment in refinery infrastructure considering Canada radfiks §lobal proven oil reserves(Note:

Venezueld 1st SaudiArabiai 2nd, andCanad&a3™).

Oil Refinery Capacity By Country ( thousand barrels per day)

United States

China

Russia

India

=

—

South Korea Countries with the largest oil refinery capacity worldwide
Japan 1,000s barrels per day 2010 2012 2014 2016 2018
e i United States 17,597 | 17,823 | 17,967 | 18,617 | 18,762
China 12,323 | 13,643 | 15,253 | 14,855 | 15,655
o Russia 5563 | 5816 | 6417 | 6,594 | 6,596
Lk India 3,703 | 4,279 | 4,319 | 4,620 | 4,972
Germany South Korea 2,774 | 2,878 | 3,123 | 3,259 | 3,346
Canmin Japan 4291 | 4,254 | 3,749 | 3,600 | 3,343
. Saudi Arabia 2,109 | 2,107 | 2,899 | 2,901 | 2,835
Brazil 1,992 | 2,004 | 2,238 | 2,289 | 2,285
Mexieo Iran 1,860 | 1,952 | 1,985 | 1,985 | 2,225
France Germany 2,091 | 2,097 | 2,077 | 2,051 | 2,085
United Kingdom Canada 1,913 | 2,015| 1,929 | 1,934 | 2,025
o - 00 Jltaly 2,396 | 2,098 | 1,900 | 1,900 | 1,900|..,
Mexico 1,463 | 1,606 | 1,522 | 1,522 | 1,546
® [France 1,702 1,513 1,375 1,245 1,245
Source AUnited Kingdom 1,757 | 1,526 | 1,337 | 1,227 | 1,227

Source: StatistaJune 2019- PREDA / REDI Licensed Access

B statistaza |

Note: There areapproximately seven hundred oil refineries reported worldwide. The number has been drifting down
slowly. Small, inefficient refiners tend to either close or expand as time goes by. There has been a tendency for
refineries to expand and incorporate the most modern techno logy in the expansions. So there is constant pressure
on non-investing refiners to either keep up with the efficiency of the industry or get out of the business.
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SIDEBAR 3.7 Why are PeopleStarvingi n t he Country with Reésbne Wor

A socioeconomic and political crisis is marked by hyperinflation, escalating starvation, disease, crime and
mortality rates, resulting in massive emigration from the country. The situation is the worst economic crisis in
Venezuela's history andedhworst facing a country that is not experiencing war since the2@tid century. In
comparison to historical crises, it is more severe than that dittieed Statesluring theGreat Depressionof
Brazil's 19851994 economic crisjofZimbabwe's 2008009 hyperinflation crisisr that ofRussia Cubaand
Albaniafollowing thecollapse of the Soviet Union

How did Venezuela get to this point? President Mad./
leader, Hugo Chavez, died from cancer. President Maduro inherited a strong economy driven by high oil prices,
which allowed funding of former Preske nt Chavez6s popul ar -insome hoasingapd ogr a
subsidized food distribution.

When oil prices dropped, President Maduro was unable to continue funding @hawsacial programs, and the
government started spending less on the statenil industry, which caused production to drop. A shortage of
consumer goods, including food, followed as the ecc
domestic product has dropped 50 percent, and the number of Venezuelans living glovetty line has risen to

90 percent, according to the National Institute of Statistics in Venezuela.

The crisis intensified under President Maduro, growing more severe as a rdswitaif prices in early 2015and

a drop in Venezuela's oil production from lack of maintenance and investment. The government failed to cut
spending in the face of falling oil revenues and has dealt with the crisis by denying its existeriokatiyg

repressing opposition. Extrajudicial killings by the Venezuelan government became common, with the U.N.
reporting 5,287 killings by the Special Action Forces in 2017, with at least another 1,569 killings recorded in the
first six months of 201%olitical corruption chronic shortages of food and medigine®sure of companies,
unemployment, deterioration of productivigythoritarianism human rights violationsgross economic
mismanagement and high dependence on oil have also contributed to the worsening crisis.

The crisis has affected the life of the average Venezuelan on all levels. By 2017, hunger had escalatdtto the p
where almost seventive percent of the population had lost an average of okey @ver 19bs.) in weight, and

more than half did not have enough income to meet their basic food needs. Reuters reported that a UN report
estimated in March 2019 th84% of Venezuelans live in poverty, and more than ten percent of Venezuelans (3.4
million) have left their country. The UN analysis estimates in 2019 that 25% of Venezuelans need some form of
humanitarian assistance. Venezuela led the worldunder rateswith 81.4 per 100,000 people killed in 2018,
making it the third most violent country in the world.

Venezuela 5

Why are PeopleStarvingi n t he Country with the Worl doés
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CRUDE OIL

refinery capacity of 1.9 million barrels per dayote the last time aewrefinery was built in Canada was

in1984it hat 6 s 3

6 si X

year s

ago!

VERY IMPORTANT IN NORTHWEST ALBERTA

The list below shows the location and capacity of the oil refineries across Camaolzl Canada has a

17 Oil Refineries in Canada

Oil Magazinei Yearly Statistics- NOV 2, 2019

NAME Operator Location StartUp é:t?lp/a;iat;/
North Atlantic North Atlantic Come By Chance, NL 1973 130,000
Irving Oil Refinery Irving Oil Saint John, NB 1960 300,000
Montreal Refinery Suncor Energy Montreal, QC 1955 137,000
JeanGaulin Refinery Valero (Ultramar) Lévis, QC 1971 235,000
Nanticoke Refinery Imperial Oil Nanticoke, ON 1978 112,000
Sarnia Refinery Imperial Oil Sarnia, ON 1897 121,000
Corunna Refinery Shell Canada St. Clair, ON 1952 75,000
Clarkson Refinery HollyFrontier Mississauga, ON 1943 15,600
Sarnia Refinery Suncor Energy Sarnia, ON 1953 85,000
Co-op Refinery FCL Regina, SK 1935 135,000
Moose Jaw Refinery Gibson Energy Moose Jaw, SK 1934 22,000
Strathcona Refinery Imperial Oil Edmonton, AB 1974 191,000
Scotford Refinery Shell Canada Strathcona, AB 1984 114,000
Edmonton Refinery Suncor Energy Edmonton, AB 1951 142,000
Lloydminster Refinery Husky Energy Lloydminster, AB 1947 30,000
Burnaby Refinery Parkland Fuel Burnaby, BC 1936 55,000
Prince George Refinery Tidewater Midstream s Prince George, BC 1967 12,000
TOTAL CANADIAN REFINING CAPACITY 1,911,600
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Sidebar3.8: Largest Global Oil Refineries

For global comparison purposes, the chart below shows the largest oil refineries around the world. Note
Reliance Industrieswned Jamnagar Refineryalds the ranking of the largest global oil refineries in 2019.
The Jamnagar Refinemy Indiahasa capacity of 1.24 million barrels per dayhat one refinery in India

has 65% the capacity of all the refineries in Canada!

Largest Oil Refineries Globd (Barrels per day)

Jamnagar Refinery (Reliance Industries) 1 240 000

SK Energy Co., Ltd. Ulsan Refinery {SK Energy) 1120 000

FParaguana Refinery Complex (PDWVSA)

730 000

GS Caltex Yeosu Refinery (GS Caltex)

S-0IL Onsan Refinery (S-OIL) 669 000

Singapore ExxonMobil (ExxonMobil) 605 000

600 000

Facility (owner company)

Port Arthur Refinery (Motiva Enterprises)

Baytown Refinery (ExxonhMobil) 572 500

Ras Tanura Refinery (Saudi Aramco) 550 000

Garyville Refinery (Marathon Petroleum) 522 000

Baton Rouge Refinery (ExxonMaobil) 502 500

0 250 000 500 000 750 000 1 000 000 1250000 150..

Capacity in barrels per day

Source Additional Information:
W it Worldwide

Source: StatistaJune 2019- PREDA / REDI Licensed Access

Note: The Jamnagar manufacturing division is the world's largest oil refining hub. The refinery has
transformed India from being a net importerpeftroleum product$o a net exporter, thereby ensuring the
nation's energy security. The Jamnagar refinery i®adsetter and has won several awards, including

the prestigious 'International Refiner Of The Year' award. It also enjoys the distinction of housing some o
the world's largest units, such as the Fluidised Catalytic Cracker (FCC), Coker, Alkylation yRau@x
Polypropylene, Refinery effas (ROG) cracker and Petcoke gasification plants. Fuels from Jamnagar
refinery are exported to several countries across the world. This complex refinery is future ready and can
produce gasoline and diesel of any grade.

Note: The SK Energy Co. in the above chart refers to South Korea (not Saskatchewan).
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SIDEBAR 3.9: Canada Crude Oil Imports

Canada has a daily refinery capacity of approxi
has doubled in the last 20 years from 2.6 million barrels in 1998 to 5.2 million barrels in 2018. Also, on
the east coast of Canada a substantial amaofifitreign crude oil is imported; utilizing the refinery
infrastructure available in that part of the Country. In 2018 Canada imported 19.2 Billion dollars worth

of foreign oil, 3.5 Billion of which was imported from Saudi Arabia by Irving Oil in New$8viok;

In 2018 Canada paid $19.2 Billion importing foreign oil. There are a variety of reasons for importing this
oil which is largely imported to refineries in Eastern Canada. The lack of oil pipelines from Alberta to the
Canadian East is frequentlyoted as one of these variables; however; perhaps more impacting is that the
refineries in Canadads East are not designed t

The source of Canadabs oil i mpor t sasthe marhsauncgof n g .
Canadian crude oil imports. This has been driven by the growing availability of tight oil production from
North Dakota, Texas, New Mexico and Colorado. Currently, crude from the U.S. is relatively less
expensive compared to offsharedes. As a result, oil imports from the U.S. increased sharply;
representing 65% of all oil imports in 2018.

New Brunswick 2018 $CA 2018 Imports $CA Quebec Ontario NFLD
Saudi Arabia $3,546,747,102 United States $4,964,105228 | $1,455,728,333 | $3,039,542,163

Crude oil imports to Canada in 2018, by region of origin (in million metric tons)
United States 188
Saudi Arabia 5.6
West Africa [ 1.1
Europe 14

Source: StatistgJune 2019- PREDA / REDI Licensed Access
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Crude Oil Infrastructure i Pipelines

As previously noted e processing of crude oil into useable consumer products requires a variety of
infrastructure investmentsLike refineries, pipelines are also a critical component of this infrastructure.
The list below shows the approved pipeline companies trangpoitim Canada. The Canada Energy
Regulatorregulatesll pipeline companies that cross provincial / international borders. The pipelines are
divided into two groups for financial regulatory purpos&roup 1 consists of those pipeline companies
with extensive systems and several tmedty shippersGroup 2 consists of the remaining pipeline

companies that operate smaller, less complex pipelines with few or ngéntydshippers

Canada- 32 Oil Pipeline Companies
Group 1: Oil and Liquids Group 2: Oil and Liquids
Enbridge Pipelines Inc.d6s E Husky QOil Limited
Enbridge Pipelines (NW) 1Inc ISH Energy Ltd.
Kinder Morgan Cochin ULCG6s Montreal Pipéine
Trans Mountain Pipeline ULC Nova Chemicals (Canada) Ltd.
TransCanada Keystone Pipeli. Pembina Energy Services Inc.
TransNor t her n Pi p e-Ndrtimemfipelinec . 6 § Pembina Prairie Vantage Pipeline
Group 2: Oil and Liquids Pembina Resource Services GP Inc.
1057533 Alberta Ltd. Penn West Petroleum Ltd.
Aurora Pipeline Company Pl ains Midstream |
Canadian Natural Resources Limited Plains Midstream Wascana Pipeline
ConocoPhillips Canada Operations Ltd. Pouce Coupé Pipeline Pembina North
Enbridge Bakken Pipeline SCL Pipeline Inc.
Enbridge Westspur Pipeline Spectra Energy Empress Management
Enbridge Southern Lights Pipeline Strategic Transmission Ltd.
Express Pipeline Sunoco Logistics Partners Operations (
Geness Pipeline Venturion Oil Limited
Glenogle Energy Inc.
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WESTERN CANADIAN CRUDE OIL EXPORT PIPELINES

START-
NAME upP ORIGIN DESTINATION DISTANCE | CAPACITY | STATUS
(km) (bbl/day)
Trans Mountain 1953 Edmonton, AB Burnaby, BC 1,147 300,000 | Operating
TM Expansion 2022 Edmonton, AB Burnaby, BC 1,150 590,000 | Under construction
Keystone 2010 Hardisty, AB Steele City, NE 4,324 590,000 | Operating
Cushing, OK 50,000 | Est. 2020
Nederland, TX
Keystone XL TBD Hardisty, AB Steele City, NE 1,897 830,000 | Under construction
Energy East n/a Hardisty, AB Saint John, NB 4,500 | +1,1M Cancelled
Express 1997 Hardisty, AB Casper, WY 1,265 280,000 | Operating
+50,000 | Est. 2020
Mainline (2) Operating
A Line 1 1950 Edmonton, AB Superior, WI 1,767 237,000
A Line 2 1957 Edmonton, AB Superior, WI 1,774 442,000
A Line 3 1968 Edmonton, AB Superior, WI 1,767 390,000
A Line 4 2002 Edmonton, AB Superior, WI 1,770 796,000
A Line 65 2010 Cromer, MB Clearbrook, MN 504 186,000
A Line 67 2010 Edmonton, AB Superior, WI 1,790 800,000
Mainline i Optim 2019 Edmonton, AB Superior, WI 1,660 100,000 | Operating
2020 +50,000 | Under construction
Line 3 Replacement 2021 Edmonton, AB Superior, WI 1,660 370,000 | Awaiting permits
Northern Gateway n/a Bruderheim, AB | Kitimat, BC 1,178 525,000 | Cancelled
Milk River Milk River, AB Glacier County, MT 16.5 97,900 | Operating
Rangeland Carway, AB Cutbank, MT 0.75 11,000 | Operating

SIDEBAR 3.10: Hardisty, Alberta

Can

Hardisty is the start of the proposed Keystone XL Pipeline, which is intended to transport synthetic crude oil, and

C

blended crude oil from the Athabasca oil sands to refineries in the United States. There is a large petroleum "tank

farm" near Hardisty, wibh is also a nexus of oil pipelines. The oil industry in Hardisty focuses primarily on

transport rather than oil processing or collection. Some of the petroleum companies are: Gibson Energy, Enbridge,

EnCana Corporation, and many others

GIBSON
ENERGY

Gibson EnergyAnnounces One Million Barrel

Expansion at Hardisty Terminal

Source: Gibson Press Release - Dec. 18, 2019
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SIDEBAR 3.11: Major Oil Projects Under Construction Around the World
No Protesters!

Nord Stream 2 Russia to GermanyThis massivel,200KM pipeline project is set to connect Russia gas producers
with consumers in Germany and across the European Union. This privately funded project is expected to create a
massive economic boost to Europebs dfferenhcountyies providihg mo r
various good and services. Total investment is expected to tally EUR $8 billion while total economic benefits will
be more than EUR $5. 15 billion. I'n addition timet 6s e
equivalent jobs and add EUR $2.25 billion in GDP ovetya& span.f you live in Canada, you might be
surprised that thereds no protestors considering ¢tfF
pipelines in the world.

East African Crude Oil Export (EACOR)Uganda to Tanzania Spanning 1,445 kilometres across eastern Africa,
EACOP is expected to be completed in 2020 and wil/l
when finished. The agreement between Gawvemts of Uganda and Tanzania totals US $3.5 billion and is expected
to export 216,000 barrels a day. Participating partners include CNOOC, Total and Tullow Uganda alongside the tw
governments Accompanying facilities include storage and export termiimals&anzania. This selfontained

facility is being designed for future expansion in mind with a 5000€e| tank. Pumping stations will be found
throughout Uganda and Tanzania in addition to heating stations needed to produce electrical currént that wi
maintain the pipeline above 50 degrees Celsius, preventing wax formation.

Johan Sverdrup Export PipelinéNorth Sea to Norway A major project currently underway in northern Europe

will expand supply from the Statediperated Johan Sverdrup fieldstfore to the Mongstad terminal in Norway. At

a length of 280 kilometres with two pipelinesne for gas and the other bitotal investments associated with the

first phase of construction are projected at NOK $88 billion (US $10.57 bill©@wgr 50years, total production

revenues are estimated at a whopping NOK $1,350 billion. Daily production during the first phase is estimated at
440,000 barrels per day, while peak production after the second phase is completed is projected at 660,000 barrel
perday. Phase one6s production start will begin some

Niger Crude Oil PipelineChina National Petroleum Corp (CNPC) signed a contract with the government of Benin
in West Africa to build and operate a crude oil pipeline in the regidre 1,98(KM pipeline will start from the
Agadem oail field in neighbouring Niger and end at the port of Seme Terminal in Benin, aiming to help Niger to
export its crude oil.

IndiaNepalQil Pipeline July 19, 2019 Ind&\sian News The MotiharAmlekhgunj oil pipeline project will start commercial
operation by Augus2019following virtual inauguration of the Negaldia bilateral project by executive heads of the two countries, the
Himalayan Timegeported on Friday. According to the report, Nepal will officially start fuel trade with India via the pipeline aftezilits vir
launch by Prime Minister KP Sharma Oli and his Indian counterpart Narendra Modi. The two govemments inked an agesitgent to e
the project in August 2015. However, project construction was delayed following the 2015 earthquake and supply adiosjritnetion al
southern border. The project construction works finally began ire8p8with the mandate to complete the prajetiin 30 months.

Bay du Nord , Newfoundland and LabradOpening of a new basin theFlemish Pas®Discovered in 2013, the

Bay du Nord Project is expected to be sanctioned in 2020, with first oil expected in 2025. With reserves of nearly
300 million barrels of oil, Bay du Nord is the firs
kilometres from shore and approximately 1,200 metres deep).
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CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

Canada Qude Oil Infrastructure T Storage, Rail Loading Sites, and Marine Access

Like refineries and pipelines, stme tanks, rail car loading sites, and marine port access points are critical
components of CaQveal @anada aurrehtly has alstormde icapacity of 95Million
barrels, 38 rail loading sites for oil, and 7 marine access points withfthgtiacture capable of

exporting oil.
Canada CRUDE OIL AND DILUENT STORAGE TERMINALS
STORAGE
NAME LOCATION OPERATOR CAPACITY
(barrels)
Cromer Terminal Cromer, MB Enbridge 2,400,000
TEML Terminal Cromer, MB TEML 600,000
Enbridge 306,000
‘ H ‘ Secure Energy 420,000
‘ Kerrobert Terminal H Kerrobert, SK ‘ Inter Pipeline 798,600
s, | nevooos
Lloydminster Terminal Lloydminster, SK Husky Energy 1,200,000
Regina Terminal Regina, SK Mizls?irg?;\m 375,000
South Prairie Region Estevan, SK TEML 450,000
Regional Operations Northern Alberta 1,600,000
Athabasca Terminal Fort McMurray, AB Enbridge 3,000,000
Cheecham Terminal Anzac, AB 2,300,000
Edmonton Terminal Edmonton, AB Enbridge 13,110,000
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[ Inter Pipeline 3,563,700
Plains
Midstream 1,800,000
. 7,935,000
Trans Mountain +1.315.000
Gibson 1,700,000
Edmonton North Edmonton, AB Pembina 850,000
Terminal
Edmonton South 5100 000
Terminal ' '
North 40 Tank Terminal Edmonton, AB [ Pembina 2,150,000
Base Line Terminal 4,800,000
Canadian Diluent Hub Pembina 500,000
Alberta Diluent Terminal ‘ ‘ Keyera 342,600
Fort Saskatchewan,
Stonefell Terminal ‘ AB ‘ 900,000
Wolf Midstream
Access Sturgeon 350 000
Terminal ,
TC Terminals Fort Sas:gmhewa”* +1,900,000
TC Energy
Keystone Hardisty Hardisty, AB 2,600,000
Terminal
Enbridge 13,900,000
[ Flint Hills 675,000
Hardisty Terminal Hardisty, AB 11,000,000
Gibson +1,000,000(
+1,500,000
Husky Energy 3,400,000

1340f 237




Northwest Alberta Commodities

[ Inter Pipeline 840,500

Spectra Energy 900,000

Nipisi/Atlantic Terminal Red Earth, AB Plains 590,000

Midstream

Stettler Station Stettler, AB Inter Pipeline 260,000

. 715,000

Sumas Terminal Abbotsford, BC +175.000
Burnaby Terminal Trans Mountain 1,685,000
y +3,900,000

Burnaby, BC

Westridge Terminal 395,000
TOTAL ESTIMATED W. CDN OIL STORAGE CAPACITY: 95,000,000
CAPACITY UNDER CONSTRUCTION: +8,200,000

SIDEBAR 3.12: Storage of Crude Oil

Crude oil Storage levels in Canada don't often get a lot of publicity. As world oil production
continues to risepil storage is suddenly big business everywhere around the world. And
Canada is no exceptiomost of it concentrated in 2 locations: Edmontamd Hardisty,

Alberta. An estimated 20 million barrels of capacity have been added in the past few years
alone. And that number keeps growing. The TraM®untain expansion line (if approved) will

see Kinder Morgan build more tanks in Edmonton, Burnabg Abbotsford, BC. Midstream

players like Keyera, Gibson and Pembina Pipelines are in the process of increasing tankage in
Alberta, now expanded to include significant volumes of diluent or condensate.

The latest figures estimate Canadian oil storage taarlesless than 50% full. That number is
considerably lower than the US since (a) a lot of capacity has been added in the past few years
and (b)most of Western Canada's oil production is exported to the US and stored at mega
terminals located in Cushing, O#&nd the US Gulf Coast.

However, US oil storage capacity makes Canada look puny. The Cushing storage terminal
alone has a capacity of 74 million barrels, more than all of Western Canada combined. But that
pales in comparison to the 400 million barrels of storage capacity lodatéde five PADD

districts and 727 million barrels held within the country's Strategic Petroleum Reserves
(SPR).In fact, the US Energy Information Agency (El&stimates there arever 2 billion

barrelsof crude oil and petroleum products in storage south of the border. US storage tanks
are running close to 60% of total working capacity.

Source: Oil Magazine i Dec 2019
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CanadaCrude-by-Rail Loading and Offloading Terminals

NAME OPERATOR LOCATION CAPACITY

Irving Oil Rail Terminal Irving QOll Saint John, NB 200,000
SorelTracey Rail Terminal Kildar Services ULC SorelTracey, QC 33,000
Montreal Rail Terminal Suncor Energy Montreal, QC 30,000
Valero Rail Terminal Valero Lévis, QC 60,000
Nanticoke Terminal Imperial Oll Nanticoke, ON 20,000
Cromer Rail Terminal Kingston Midstream Cromer, MB 60,000
CN/Watco Rail Terminal Watco Woodnorth, MB 8,000
Altex Lashburn Rail Terminal Altex Energy Lashburn, SK 88,000
Altex Lloydminster Rail Terminal | Altex Energy Lloydminster, SK 4,000
Altex Unity Rail Terminal Altex Energy Unity, SK 29,000
Arrow Reload Kerrobert Rail Arrow Reload Kerrobert, SK 5,000
CP/ Logistics Estevan Rail Bulk Plus Logistics Estevan, SK 10,000
Crees Global Northgate Rail Ceres Global Northgate, SK 35,000
Crescent Point Dollard Rail Crescent Point Dollard, SK 27,000
Crescent Point Stoughton Rail Crescent Point Stoughton, SK 45,000
CN/PetroGas Willmar Rail PetroGas Willmar, SK 14,000
Kerrobert Train Loading Facility | Plains All American Kerrobert, SK 80,000
TORQ Bromhead Rail Terminal | TORQ Bromhead, SK 45,300
TORQ Instow Rail Terminal TORQ Instow, SK 18,000
TORQ Lloydminster Rail TORQ Lloydminster, SK 24,500
TORQ Unity Rail Terminal TORQ Unity, SK 79,000
Altex Falher Rail Terminal Altex Energy Falher, AB 6,000
Altex Lynton RailTerminal Altex Energy Fort McM, AB 27,000
Cenovus Bruderheim Rail Cenovus Bruderheim, AB 100,000
Elbow River Peace River Rail Elbow River Peace River, AB 20,000
Elbow River Roma Rail Terminal | Elbow River Peace River, AB 7,500
Gibson Edmonton Railerminal Gibson Edmonton, AB 47,000
Gibson/USDG Hardisty Rail Gibson/USDG Hardisty, AB 225,000
Windell Rail Terminal Grizzly/Gulfport Conklin, AB 10,000
Alberta Crude Terminal Keyera Edmonton, AB 40,000
South Cheecham Terminal Keyera Anzac, AB 24,000
Edmonton South Rail Terminal | Pembina (2) Sherwood, AB 210,000
Pembina Rail Terminal Pembina Fort Sask., AB 40,000
Peace River Terminal Savage Services Reno, AB 25,000
High Praire Rail Terminal Secure Energy High Praire, AB 19,000
TORQTilley Rail Terminal TORQ Tilley, AB 12,000
TORQ Whitecourt Rail Terminal | TORQ Whitecourt, AB 4,000
Burnaby Rail Terminal Chevron Burnaby, BC 8,000
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CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

Crude Oil Exports - Transportation Mode

In 2018, approximately 86% of crude oil exports moved by pipeline and the remaining crude oil moved by
either rail, marine, or truck. In 2018, approximately 6% was exported by rail, and 8% was exported by
marine vessel to the U.S. or to various destinatibroughout the world. Exports by truck were less than
.04%. Crude by rail exports, shown by the red bars in the figure below, increased 75% from 2017 to
2018. The increase of crude oil exports by rail was largely due to pipeline capacity condiaiatsy,

crude oil on rail is still significantly less than transport through pipelines.

By Mode of Transport

Marine Pipeline Railway
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Source: Natural Resources Canada

Transporting Oil - Pipeline There are no upgraders or refineries in Northwest Alberta; hence all crude
oil must be transported oaf the region Canada has an extensive network of 840,000 kilometers of
pipelines carrying crude oil to domestic and U.S. refineries. The currem ailyulpeline capacity

existing inWestern Canada is estimated at 3.9 million barrels pefldayt export points as previously

presented) The map shows the list of these pipelines.
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CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

Alberta Crude Oil and Rail Infrastructure

Selected NEB-Regulated Pipelines
w1 - Aurora Pipeline .
w2 - Cochin Pipeline X
w3 . Express Pipeline :
w4 . Keystone Pipeline
= § - Enbridge Line 9 Pipeline
e 6 - Milk River Pipeline
w7 - Norman Wells Pipeline
w8 - Portland-Montreal Pipeline
w9 - Southern Lights Pipeline l
we= 1() - Trans-Northern Pipeline
11 - Trans Mountain
w12 - Wascana Pipeline
w13 - Westspur Pipeline .'_

Other Crude Oil Pipelines (\
~ Provincially-Regulated Pipelines . ‘\ \

- Non-Canadian Pipelines -

Note: Pipelines that are within the boundaries
of Alberta are oveseen by the Alberta Energy
Regulator. Pipelines that cross provincial /
national borders are overseen by the Canada ~‘1&
Energy Board. = ‘2;3&6
/ {  CutBankyg™ l
a
[\

7

eid
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Norman Wells Pipeline (ZamaCity): As shown on the map the oil pipeline used to transport oil
out of Northwest Alberta is the Norman Wells (#7) line coming dawmthe Northwest
Territoriesto Zama where it connedis Rainbow Pipelineto be transported to the upgraders /
refineries in the Edmonton regiofhe production data (# of barrels) sholglowindicates a
dramatic decline in the volume of oil. This graphic coincides with the 80}8oduction data

previouslypresentedor the REDI region.

(':a

The Norman Wells pipeline is owned by \-
Enbridge. Itis an 86&ilometer pipeline prormaninelis
commissioned in 1985 to transport crude ¢

from I mperi al Oi | 6s Enbridge (NW)
Wells. Enbridge shut down the Norman
Wells pipeline November 2016, as a “a

preventive measure investigate and

address ground instability on the south slo

of the Mackenzie River. Enbridge investec e
in infrastructure upgrades. The pipeline di
not reopen until late 2018. Preliminary
production data for 2019 shows a sharp
increase in productiofor the pipeline since
being put back in service in late 2018.

Zama

BC Rainbow Lake g

Key Point: Zama, Alberta - Monthly flow

35
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2s
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s

o
2010 2011 2012 2013 2014 201s 2016 2017 2018 2019

Source:Canad&nergyBoard
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TransMountain Pipeline Source: Canada Energy Board

l! .grraair:;e N | The Trans Mountain Pipeline,

, A approximately 1150 kilometers

f long, transports crude oil and

: Ft. refined petroleum products from

Saskatchewan

p L X Edmonton, Alberta to refineries and

terminals in British Columbia and
Washington State. Crude oil is also
Red Deer shipped to offshore markets in Asia
and the U.S. west coast via the
Westridge Marine Terminal in

BC " .
Calgary Burnaby, British Columbia.

Kamloops 45
ek i The Trans Mountain Pipeline has oil
{{elwne I Lethbridge receipt points at Edmonton, Alberta
Vancouver Westridge Penticton ’ " | and Kamloops, B.C. At Kamloops it

(1) \ .
Bumaby \, X, also delivers products. At the Sumas

\“**'S- _______ b YRATAN S S
\ umas” — . . .
Y delivery point, the Trans Mountain
Victoria |

LJ

. UNITED STATES Pipeline connects with the Puget

L

Sound Pipeline, owned by Trans Mountain Pipeline (Puget Sound) LLC, which delivers oil to four

refineries on the west coast of Washington State.

At the Burnaby Terminal, connecting pipelines enable deliveriesf crude oil and refined petroleum

DOl AOGAOO Oi O0AOEI AT AGO " OO1T AAU 2AZET AOUu AT A Oi
terminal.

The Westridge Marine Terminal is located approximately threekilometres from the Burnaby

Terminal. It facilitates marine exports from the Trans Mountain Pipeline to coastal refineries, such

as those on the U.S. West Coast or in Asia.
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CRUDE OIL VERY IMPORTANT IN NORTHWEST ALBERTA

Transporting Oil T Rail

As production increases in Western Canada have outpamedses in pipeline capacity, shipments of
crude oil by rail have increased to fill the gap. Exports of crude oil by rail have more than doubled since
the start of 2018, from 146 Mb/d in January 2018, to 354 Mb/d in December 2018.

Canada Crude Oil Exports By Rail

90,000,000 84,536,466 Crude Oil Exports i By Rail
80,000,000 M3 Barrels
70,000,000 2014 | 9,336,463 | 58,753,030
60,000,000 58,753,030 2015 | 6,455,924 | 40,626,206
50,000,000 2016 | 5,110,987 | 32,162,713
40,000,000 2017 | 7,646,850 | 48,120,535
30,000,000 2018 | 13,433,718 | 84,536,466
20,000,000
10,000,000

0

2014 2015 2016 2017 2018

Overall, as previously shown, the transportation of crude oil and related liquids continues to be

largely dependent upguipelines.

Marine Pipeline Railway
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SIDEBAR 3.13: GLOBAL COMP ARISONS-THE COST OF PRODUCING OIL

SOURCERYSTAD ENERGY AND THE WALL STREET JOURNAL

AVERAGE CASH COST PER BARREL
. OF OIL EQUIVALENT IN 2016
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When crude oil prices crash into the $2@ barrel range most oil-producing nations quake in their
boots. That's because few countries can make muehif any -- money at that price point.

However, there are a handful of producers thatre still able to make a tidy profit at that price point.
Leading the wayis Saudi Arabia. According to data fromthe energy industry consultant Rystad

Energy, on average it cost Saudi Arabia less than $9 to produce a barrel of2016). That's the

cheapest in the world, though fellow OPEC countries Iran and Iraq can produeebarrel for around

$10, which is well below rival nations3 10 OET x1 ET OEA AAT OA AEAO(
barrel of crude oil at $26.64 perz is significantly higher thanmost of the oil industry international
competitors.
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SIDEBAR 3.14: Alberta Caps Oil Production

Alberta produced more crude oil in 2018 than could be shipped for export by rail or pipeline. This affectec
storage levels, Canadian crudemikces and other aspects of the market. To protect the value of our oll,

the Government of Alberta temporarily limited production to match export capacity to prevent Canadian
crude from selling at large discounts.

Due to continuing pipeline delays, piloduction limits remain necessary through 2020. The curtailment
policy has also been adjusted to give industry more flexibility to make timely business decisions and
reduce red tape for small producers.

The Alberta Energy Regulator administers the pradodimit on behalf of the government. The
government 6s authority to |imit production end:¢
how space is allocated under the production | ir
its highest level during their best single month from November 2017 to October 2018.

Production limits- The oil production limit has been extended to December 31, 2020, with possible earlier
termination. This limit will be monitored closely and adjustetettermatchexport capacity.

Monthly production limits for raw crude and bitumen are set at:
1 October 2019 3.79 million barrels per day
1 November 2019 3.80 million barrels per day
1 December 2019 3.81 million barrels per day
1 January 2020 3.81 million barrels per day
1 February2020 3.81 million barrels per day

Exemption for new conventional wel€ffective November 8, 2019, new wells drilled for conventional

oil will be exempt from the production limit.This exemption will encourage the drillind mew

conventional oil wells, increased investment, and the creation of more jobs for Albertans. Conventional
oil is defined as any oil produced outside the oil sands designated areas and formations.

Special production allowanceEffective December 201 ®perators can apply, on a monthly basis, to
increase oil production if the additional product is moved by new rail capatity order to meet

increasing demand. The special production allowance will give producers temporary curtailment relief
equivalet to incremental increases in rail shipment. This steonh approach will help address the
continued | ack of takeaway capacity caused by
and gas sector.

Under this special allowance: all additad product must be moved out of the province by new rail
capacity and producers cannot overproduce their allowance; volumes moved under an allowance by ralil
cannot be applied to pipelines
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Natural gas is mostly methane, but also contains other compounds such as ethane, propane, but
and pentanekthese are called natural gas liquids (NGLs). Natural gas may also contain sulphur
compounds, nitrogen, carbon dioxide, water and other substaNatural gas was formed

millions of years ago when heat and pressure transformed decaying plant and animal matter
buried in sedimentary rock layers. Normally, natural gas is trapped under layers of rock that

prevent it from flowing easily to the surface

Natural gas is extracted from beneath the e
geology. Natural gas resources are known as either conventional or unconventional.
Conventional natural gas is trapped in reservoirs in porous rock ssandsone. This natural

gas is easy to produce using traditional drilling methods. Most conventional reserves in Canada

have been extensively developed.

Unconventional natural gas is found in tight (fqmorous) rock formations, such as shale. These
resources are recovered through a combination of horizontal drilling and hydraulic fracturing.
Using these methods to produce natural gas that was previously inaccessible with traditional
drilling has greatly i ncr eas e dnolber headiitasithe r e c
ability to drill multiple wells from the same well pad on the surface, allowing for greater resource

recovery on a reduced land footprint.

Conventional natural gas production in Canada is mainly from the Western Canada Sedimentary
Basin (WCSB) in British Columbia, Alberta, and Saskatchewan, with smaller volumes produced
in Ontario and New Brunswick. Unconventional natural gas is primarily located in northeast
British Columbia and northwest Albert8ee Sidebar 18 Liard Basin)
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Global Natural Gas Reserves The graph below shows the leading countries according to their proved
reserves of natural gas from 2008 to 2018. Russia has the world's proyesinatural gaseserves and

is a leader in natural gas exports.

Leading countries by proved reserves of natural gas from 2008 to 2018 (in trillion
cubic meters)

— i
_—

Iran
Qatar

Turkmenistan

United States

Venezuela

Saudi Arabia

United Arab Emirates

Nigeria

Algeria
0 5 10 15 20 25 20 a5 40 45

® 2008 @ 2011 2013 @ 2015 2017 2018
2008 | 2011| 2013| 2015| 2017 | 2018

Russia 30.5| 30.9| 32.3| 32.3| 38.9| 38.9
Iran 29.61| 33.6 34| 33.5| 31.9| 31.9
Qatar 25.4 25| 24.7| 24.3| 24.7| 24.7
Turkmenistan 73| 17.5| 17.5| 17.5| 19.5| 195
United States 69| 95| 96| 87| 11.9| 11.9
Venezuela 5 55| 56| 57| 63| 6.3
Saudi Arabia 76| 82| 82| 84| 57| 59
United Arab Emirates 6.1 6.1 6.1 6.1 59 59
Nigeria 53| 5.2| 51| 53| 53| 53
Algeria 45| 45| 45| 45| 43| 4.3

Source: StatistgJune2019 - PREDA / REDI Licensed Access
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NATURAL GAS

Canadadés natural gas

reserves ar e

VERY IMPORTANT IN NORTHWEST ALBERTA

shown

reflecting a combination of usage, new discoveries and improvements in technologies.

In 2018 British Columbia had the largest reserve of natural gaarada.

2018

2017

2016

2015

2014

2013

2012

2011

2010

2009

2008

2007

2006

2005

2004

2003

2002

2001

2000

Natural gas reserves in Canada from 1955 to 2018 (in million cubic meters)*

Source: StatistgJune 2019- PREDA / REDI Licensed Access

2 007 881

2 082 994

2 089 432

2171 280

1 987 249

2027 703

1 999 454

1 920 518

1 976 977

1 727 450

1 754 234

1 633 824

1639 712

1 632 560

1 593 042

1 594 001

1 664 205

1 693 752

1 682919

2018 Natural Gas Reserves in Canada
(Million M3)

British Columbia 1,155,989
Alberta 781,000
Saskatchewan 36,293
Ontario 18,814
Territories 12,554
Other Eastern Canada 2,490
East Coast offshore 740

Total 2,007,880

t
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Canada 2018 Natural Gas Production
Although British Columbia hathelargest

0,
29% volume of natural gas reserves, current

TOTAL productionlevel showAlberta has the
16.7 Bei/d highest sharat 69%, followed by British

(0.5 Bem/d) %‘é%z}( Columbia at 29%, Saskatchewan at 2%, and
/0

Nova Scotia at 1%As shown, lhe total

production of marketable natural gas in
Canada in 2018 was 1@billion cubic feet per day.The most prolific production of natural gas

in Canada comes from the Montney / Duvernay formations (shown in map).

i h Sidebar3.15: Unconventional Gas in BC
4 " norTHwWEesTTI The Liard basin is a geographically extensive depression

. that straddles the boundaries of British Columbia,
Yukon, and the Northwest Territories. It collected
sediments from about 540 million years ago to about 65
million years ag, some of which became shales that
generated natural ga¥he natural gas in tHaard basin

/ I's descri bed agsgéisihatecsoeryyv ent i
/ difficult to economically remove from rock formations

/”’ without using complex drilling techniques and/azllw

/ / ALRERTA stimulation technology, or the formations may have
MBIA / other technical challenges to productidhe ultimate

potential for marketable, unconventional gas in the Liard
Basin is estimated to be very large at 219 trillion cubic
feet (Tcf). This makes it onaf the largest shale gas
resources in the world and
resource behind the Montney Formation. The study is
important to the Yukon and Northwest Territories
governments, because this is the first assessment of
northern, unconventia, marketable resources near a
gathering system of pipelines.

147 of 237


https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/energy/energy_fact/marketable-production-by-province-2019.png

Northwest Alberta Commodities

NATURAL GAS VERY IMPORTANT IN NORTHWEST ALBERTA

The list below shows the approved operating naturapgpeeine / extractiomompanies in Canadda.he

Canada Energy Regulator regulates allegdgaction &pipeline companies that cross provincial /
international borders. The pipelines are divided into two groups for financial regulatory purposes. Grouy
1 consists of those pipeline companies with extensive systems and seveiaattyiishippers. Group 2
consists of the remaining pipeline companies that operate smaller, less complex pipelines with few or no

third-party shippers

Canada; Natural Gas Companig®ipelines and Extraction)

Groupl: Natural Gas

Group2: Natural Gas

Alliance Pipeline Ltd.

FortisBC Huntingdon Inc.

Foothills Pipe Lines Ltd.

Forty Mile Gas Gop Ltd.

Maritimes & Northeast Pipeline

Glenogle Energy Inc.

Nova Gas Transmission Ltd. (NG

Husky Oil Operations Limited

Trans Québec & Maritimes Pipeline Inc.'s

Ikkuma Resources Corp.

CNIya/tyrRFE tALS[AySa

[AYAd

Mid-Continent Pipelines Ltd. (SaskEnergy)

Westcoast Energy Inc

Minell Pipelines Limited

Group2: Natural Gas

Murphy Oil Company Ltd.

1057533 Alberta Ltd.

Niagara Gas Transmission Ltd

2193914 Canada Limited

Northern Blizzard Resources Inc.

6720471 Canada Ltd.

Omimex Canada Ltd.

Altagas Pipeline Partnership

ONEOK Rockies Processing Company (Cana|

Arc Resources Ltd

Pengrowth Energy Corporation

Bellatrix Exploration Ltd

Penn West Petroleum Ltd.

Bonavista Energy Corporation

Pine ClIiff Border Pipelines Limited

Bow River Energy Limited

Plains Midstream Canada ULC

Canada Border Services Agency

SaskEnergy (Portal Municipal Gas Company

Canadian Natural Resources Limited

Shiha Energy TransmissilLtd

CanadiarMontana Pipe Line Company

Spectra Energy Midstream Canada Partner

Centra Transmission Holdings Inc.

Spyglass Resources Corporation

Champion Pipe Line Corporation Limited

St. Clair Pipelines Management Inc.

Chief Mountain Gas Gap Ltd.

Steppe Petroleum Inc.

ConocoPhillips Canada Operations Ltd.

Strategic Transmission Ltd.

County of Vermillion River No. 24 Gas Utility

Tamarack Acquisition Corp

Crescent Point Energy Corp.

TAQA North Ltd.

Delphi Energy Corporation

TerraEnergy Corp.

DR Four Beat Energy Corp.

Union Gas Limited

Emera Brunswick Pipeline Company Ltd.

Vector Pipeline Limited Partnership

Encana Corporation

Venturion Oil Limited

Enerplus Partnership

Veresen Energy Pipeline Inc.

ExxonMobil Canada Properties

Yoho Resources Inc.

FortisBC Energy Inc
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Sidebar 3.16: C a n a d-tednsatdrab gagproduction outlook
Source Canada EnergBoard Release Date: 20201-22

Canadiammarketable natural gasoduction is projected to decrease in the short term given continued low
prices, then increase in the long term as gas prices rise, according to&Canadaner gy Fut ur e
(EF2019) the most recentoutlobbkk om t he Canada Energy Regul ator.
this production is also expected to continue t
coast are assumed to begir2bR5, which triggers additional drilling and production to supply it. Overall,
natural gas production increases 32% from 2018 to 2040.

Il Saskatchewan
Ontario

22

Mova Scotia
Il Morthern Canada
Il Newfoundiand
Mew Brunswick
[l British Columbia
Alberta

20

=
@

=
o

Il Natural Gas Price

Production (Befid)
o - o
=] X] ™

w
Alberta Natural Gas Price - 2018 C$/MMBtu

0 0
2000 2005 2010 2015 2020 2025 2030 2035 2040
Year

Canada Projected Natural Gas Production through 204@Billion Cubic Feet / Daily)

The abovechart shows projected natural gas production by province until 2040 (left axis), and the
projected Alberta natural gas price (right axis)2018, Canadian natural gas production was
16.2Bcf/d, with 10.5 from Alberta, 5.1 from B.C., 0.4 from Saskatcheveauu the rest from other
provinces.

In 2025, Canadian natural gas production is projected to baBt8d& with 9.4 from Alberta, 5.9 from

B.C., 0.4 from Saskatchewan, and the rest from other provimc2840, Canadian natural gas production

is projeced to be 21.8cf/d, with 11.1 from Alberta, 9.9 from B.C., 0.4 from Saskatchewan, and the rest
from other provincesAl t hough B. C. 6s share of pr odantneyi on i |
Formationgrows, Al bert a remai ns Canadaos.Saskatchpeamgasnat ur a
production, which is mostly solution gas from oil production, declines slightly then gradually irscrease
over the projection period as Saskatchewands oi
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Sidebar 3.17: U.S. natural gas production hits a new record high in 2018

Source: US Energy Information Administration December 26, 2019

As natural gas production increases in
[_Trillion Cubic Feet per Year | the United States the volume of natural
gas imports from Canada decrease.

30 1
As of 2017 the United Statexported
more natural gas than it imported for the
- 34 firsttime in nearly 60 years. Forecasts

I n  EIl Adam Ehérgy Outlook

28 3

26 -

2 - 31 show that US natural gas exports by

. ,g Pipeline will exceed natural gas imports
by pipeline in 2019 for the year.

20 - - 2.5

18 . r r r T T T T T T r 2.2

The Appalachian region remained the largest naturapgaucing region in the United States.
Appalachian natural gas from the Marcellus and Utica/Point Pleasant shales of Ohio, West Virginia, and
Pennsylvania continued to grow, increasing from 24.2 Bof&D17 to 28.5 Bcf/d in 2018Texas saw the

|l argest total volumetric gain in 2018, increasi
Bcf/ d. Texasb6s increase in natur al gas prnduct.i
Basin and Haynesville Shale formation. Accordir

production in the Permian increased by 2.7 Bcf/d, or 32%, while production in the Haynesville increased
by 2.2 Bcf/d, or 34%.

Monthly U.S. natural gas exports (2006-2018) e

billion cubic feet per day ei/j

9

8 exports by

7 pipeline

6

5 exports of

4 liquefied

3 natural gas
(LNG)

2

1

0

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
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Northwest Alberta i Natural Gas Production

Al bertads Northwest contributes significant

2014 2015 2016 2017 2018

Natural Gas Production (m3)
'y
'’
@

PREDA i Natural Gas Production Source: Alberta Economic Dashboal

As the charts show, natural gas production in the PREDA region has steadily increased since
2014. The Montney and Duvernay geological plays run through the PREDA region; bugkeof
areas have witnessed significant industry activity and investments in the last decade. The REDI

region shows a steady decease in natural gas production.

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
4.08

3.5B
3.08

2.58

Natural Gas Production (m3)

REDI 7 Natural Gas Production Source: Alberta EconoimDashboard
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Northwest Alberta Natural Gasr@duction ¢ By Municipality(M?®)

Period Big Lakes Birch Hills Clear Hills MD Fairview County GP Greenview Northern Lights
2003 1,085,473 1,198,043 2,497,407 1,001,039 6,692,222| 15,724,468 2,935,917
2004 1,001,426/ 1,059,881 2,151,040 1,075,458 6,343,434| 17,328,188 2,401,264
2005 908,916 848,234| 1,959,408 1,170,713| 6,343,055| 18,206,787 2,213,524
2006 876,652 846,720| 2,136,531| 1,128,329| 6,405,038| 18,812,810, 1,987,106
2007 821,066 799,882 2,163,779 1,092,185| 6,142,922| 20,167,313, 1,805,259
2008 643,673 723,656/ 2,050,070 995,169| 5,704,859| 20,735,679 1,616,050
2009 586,189 616,795/ 1,861,861 922,484| 5,371,663| 19,785,363 1,390,830
2010 487,088 524,567 1,642,964 831,288| 5,202,481| 20,212,733 1,194,698
2011 438,976 411,714| 1,396,227 724,879| 4,943,047| 19,837,526/ 1,032,570
2012 493,550 296,560 1,205,484 687,256| 4,503,193| 20,614,710 857,472
2013 521,852 232,893 1,017,149 564,990| 4,153,008| 21,371,362 710,364
2014 466,283 222,137 910,460 535,801/ 4,226,532 22,766,330 647,840
2015 380,091 175,981 780,103 497,132/ 4,603,007 26,471,370 619,432
2016 248,273 173,639 644,194 475,118 4,454,943 29,105,855 522,642
2017 254,806 155,805 641,206 457,072| 4,467,085| 32,063,015 486,024
2018 268,893 151,158 560,169 412,803| 4,529,313| 35,682,385 399,753

As shown in the table the increase in natural gas production with the last 15 years in the PREDA|
is due to the significant industry activity in Saddle Hills County and the MD of Greenview. A largs
section of the Montney and Duvernay formations thinough both of these municipalities.
Natural gas production in the REDI has decreased by 75% in the last 15 years.

Northwest Alberta Natural Ga®roductiong By Municipality(M3)

Northern MD Smoky MD Mackenzie

Period Sunrise MD Peace Saddle Hills River Spirit River PREDA REDI

2003 1,130,954 16,871 4,871,253 176,128 61,753| 37,391,527 5,392,626
2004 1,178,394 40,372| 4,621,061 178,910 96,967| 37,476,393 5,190,195
2005 1,043,179 49,541| 4,453,906 198,777 113,280| 37,509,320, 5,294,967
2006 885,441 61,019 4,311,287 249,552 130,280| 37,830,765 4,657,275
2007 776,388 56,614| 4,104,424 348,614 106,264| 38,384,710, 4,008,435
2008 781,343 36,152| 4,111,203 334,002 87,114| 37,818,969 3,697,376
2009 721,484 34,335| 3,982,018 317,035 99,688 35,689,745 3,129,609
2010 756,049 23,627 4,418,337 350,068 67,001| 35,710,899 2,763,675
2011 706,433 28,796| 5,057,278 292,879 39,056| 34,909,383 2,164,292
2012 726,385 18,971| 5,367,906 272,501 28,410/ 35,072,396| 2,137,536
2013 764,177 11,917 6,114,419 329,922 26,600/| 35,818,653 2,005,995
2014 820,482 16,772 7,217,396 357,383 31,634| 38,219,050 1,710,533
2015 811,994 17,470, 7,682,074 313,667 21,905| 42,374,226| 1,724,566
2016 709,798 14,955| 8,142,622 214,044 19,673| 44,725,755 1,545,829
2017 760,020 18,870, 8,804,794 198,054 25,329 48,332,080 1,467,218
2018 735,475 19,518| 9,831,610 165,768 24,750| 52,781,594 1,391,424
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Northwest Alberta Natural Gas Production by Municiplaity

Mackenzie mm 1,391,424
MD Spirit River 24,750
MD Smoky Riverl 165,768
Saddle Hills ma——— 9 831,610
MD Peace 19,518
Northern Sunrise m 735,475
Northern Lights B 399,753
Greenview I 35,682,385
County GP mssmm 4,529,313
MD Fairview B 412,803
Clear Hills m 560,169
Birch Hills 1 151,158
Big Lakes 1 268,893

SIDEBAR 3.18 What are Natural Gas Liquids T NGL

Natural gas liquids (NGL) are components of natural gas that are separated from the gas state in the form of liquid
This separation occurs in a field facility or a gas processing plant through absorption, condenséti&n o

methods. Natural gas liquids are classified based on their vapor pressure: Low = condensate; Intermediate = natur
gas; High = liquefiegbetroleumgas NGLs are valuable as sepagtroducts, and it is, therefore, profitable to

remove them from the natural gas. The liquids are first extracted from the natural gas and later separated into
different components.

Types of NGLs and Their Applications The chemical compositions BIGLs are similar, but their applications

vary widely. There are many uses for NGLs including cooking, space heating, and blended into fuels for vehicles.
Ethane Applications include plastics production and petrochemical feedstook materials fed intoraindustrial
production process to yield a different end product.-&s®l products examples are plastics, plastic bags, antifreeze,
and detergentPropane Applications and uses include residential and commercial heating, cooking fuel, small
stoves, andgtrochemical feedstock. Some vehicles also use propane a8fiwahescan be blended with gasoline
and propane. Products include synthetic rubber for tires and lighter fuel. In its purest form, butane is useful as a
refrigerant. Combined with propanebiecomes liquified petroleum gas (LPG$obutanesindustrial use can

include refinery feedstock and petrochemical feedstock-uSedoroducts include aerosols and refrigerants.
Pentanesare used in natural gasoline and as a blowing agent for polystigam. Pentanes plus, a special

category also known as natural gasoline, is blended with vehicle fuel and utilizétifioenproductionin oil
sandsNatural gas is pumped into heavy crude oil reserves allowing it to flow easier.

Challenges and Opportunitiesin the last 10 years, there have been significant advancements in technologies such
as horizontal drilling and hydraulic fracturing techniques, which involve using high pressured water or liquids to
extract gas. As a result, NGL production has increasedidy. NGLs provide natural gas producers with an

additional income stream, which can help diversify their revenue. A challenge with NGLs is that they're expensive
to handle, store, and transport compared to refined products. NGLs require high prelssuteraperature to be
maintained in their liquid state for shipment and handling. NGLs are highly flammable and necessitate the use of
special trucks, ships, and storage tanks.
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Al berta Energy Regul atordéds geol o §axCraekardadsishowant i o n
below. Note the significant number of wells in (current) active stailso note (next page) the projected

longevity of this industrial activity given th@mount of reserves identified.

GEOLOGICAL PLAY NAMEvernayc Fox Creek

4 7

Fort McMurr

fort & John Well status Well geometry

235

Grande Prairie, < J .

British : 500
Columbia *x\ Vertical Deviated
Prince: George " i Edmonton U% []%
L, & " 400
.. E
M’rr E
Willams Lake ' E 300
1/]
]
Calgary, =
Kamloops, E 200
River, Kalowna
3 Lethbridge, )
Vancouver Horizontal
a 100 99%
‘.’lcmna:’
0 1 4
M Welllocation [ Play outiine Abandoned Producing Suspended
Geological attributes
Depositional environment: Marine Basin Producing wells by operator
1 Encana Corporation 155
Resource category: Shale
2 Shell Canada Limited 149
Lithology: Calcareous Mudstone and o
Carbonate 3 Chevron Canada Limited 69
4 XTO Energy Can 38
Petroleum system: Upper Devonian AIEIE e L
5 Murphy Oil Company Ltd. 30
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GEOLOGICAL PLAY NAM&veihayc Fox Creek

Qil reserves, 2017

30,000

20,000

Oil reserves
{thousand cubic metres)

10,000

¥ Remaining oil reserves
M Produced oil reserves

Gas reserves, 2017
80,000

60,000

40,000

Gas reserves
{million cubic metres)

20,000

M Remaining gas reserves
M Produced gas reserves

Qil production

100,000

50,000

Oil production
{cubic metres)
Number of producing oil wells

2000 2005 2010 2015

B Producing oil well count
m Oil production

Gas production

3,000,000

1

2,000,000

1,000,000

1

Gas production
(thousand cubic metres)
Number of producing gas

wells

2000 2005 2010 2015

B Producing gas well count
W Gas production

Notes: Reserve values reported by play are those presented in the AER report ST-98: Alberta's Energy Reserves and

Supply/Demand Qutlook ..
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The Alberta Energy Regulator repbelowfor theZamaKeg RiverRainbow Lakegedogical play shows

the number of abandoned / suspended / active wells in the region.

GEOLOGICAL PLAY NAM&mac Keg River Rainbow Lake

Lifetime activity summary

Well status Well geometry
2,000
1,801
1,500 Deviated
. 13%
5 Honzontal
S
o 1,000
11]
sl
Albert E
erta
| , “ 556
\ 246
M Well location W Play outline Abandoned Producing Suspended

Geological attributes

Depositional environment: Pinnacle Reefs Producing wells by operator

_ 1 Husky Oil Operations Limited 139

Resource category: Conventional
2 Paramount Resources Ltd 49

Lithology: Carbonate

3 Cabot Energy Inc. 46
Petroleum system: Middle Devonian 4 SanLing Energy Ltd. 7
9  Bamwell of Canada, Limited 1
Kam's Sand Coating Ltd. 1
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GEOLOGICAL PLAY NAM&mac Keg Rive Rainbow Lake

Oil reserves, 2018 Qil production
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The Alberta Energy Regulator report below for 8wean Hillsi Slave Point High Prairie gological

play shows the number of abandoned / suspended / active wells in the region.

GEOLOGICAL PLAY NAMEan Hillsi Slave Pointi High Prairie
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