.*I Transport  Transports ;:
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TRANSPORT SYSTEM




Goals

g Increase the reliability R
of transportation

L infrastructure )

rIncrease the efficiency ofw
Canada’s
supply chains

. J
Support Canada’s
Economic
L Competitiveness y

Objectives

[ Identify the risks facing Canada’s )
supply chains

\ v

[ Identify vulnerabilities in Canada’s N
supply chains linked to multi-modal
g transportation and infrastructure

Develop a framework to assess
economic and competitiveness
impacts linked to resilience

Investigate the role of technologies
and other measures to assist in this
\ initiative )

rIdentify policies, tools and mitigating1
factors to address resilience issues

Transportation System in a Policy Setting

Outcomes
( Improve information sharing )
between industry and
government and between
\ governments y

rDevelop expertise and predictive\
tools using an archive of supply
chain disruptions and their

\ J

\ impact on resiliency )
4 A
Define when resilience becomes
a system issue requiring
\ government involvement y

4 . - p
Build supply chain efficiency,
visibility and resilience and
improve Canada’s economic
9 competitiveness y




Transportation System Monitoring

Gradually Evolved Towards Supply Chains’ Approach
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Transportation System

Departmental
I il Performance
Risk/Resilience > R

Infrastructure
related issues

- g

A o i Need Several
1{;’ - metrics
Uni-modal Multi-modal

Transportation

System Analysis
Dashboards
/ Big data /I

Ongoing cost: people and
[ Development cost: people and resources J resources




Transportation System Analysis

Framework: Development of Supply Chains Work at TC
Research =) Development =) Delivery

Partnership mmmmm) \Working Group/Data/Trust s Trial & Error/Win-Win

TC role is based on a few Axioms
* Work that Supports Government Objectives (the Why)

* Speech from the Throne, Budget, Departmental Mission,
Departmental Performance, Minister’s mandate letter, Minister’s
Statement, Legislation, Regulations, etc...

Issues involved more than one mode or is international in scope
Objectivity

* Neutral Party - Public good

e Neutral Metric (point to an issue not an organization)
Evidence-based — beware of anecdotal stories but listen
Transparent and yet Protect Sensitive Commercial Data
Challenges for Governments

* Timely release of results

* Value-Added (Long-term involvement)



Transportation System Resilience

Inherent (steady-state) resilience:

e Built into the system to respond to stress and geared towards
infrastructure

e Attempts to prevent a disruption from occurring, or barring prevention,
reduces its effect; Ashcroft case
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Transportation System Resilience
Adaptive (dynamic) resilience: Focusing on information gathering and

predictive analytics - Embryonic Internet of Things (loT)

Southbound Wait Times 2017 ¥YTD September (minutes)

Border Crossing osth Percentile I-Year Average Median I-¥ear Average

Ambas=sador Bridge 395 A a4 141

Woodstock .

St. Stephen

Morthbouwund Wait Times 2017 ¥YTD September (minutes)

Border Crossing a5th Percentile 3I-Year Average Median I-¥ear Average




Some Examples of Measurements



Transportation System Information Sharing

Transportation System Analysis: Example

3-Year avg. 2017 - YTD 3-Year avg.

Indicators 2017 - Jun - Jun -2016 YTD

Container volumes — TEUs 361,910 289,998* 1,975,200  1,788,706"
% of imports 52 52 54 54
Import container dwell time - days 3.2 3.1 3.4 3.9
Vessel on-time performance - % 50.1 81.6 45.0 46.6

B.C. Ports Berth Productivity — TEUs per berth hour 108 106 101 104

End-to-end transit time — Shanghai to Chicago -

23.0 23.5 24.1 25.0
days

U.S. comparison — Shanghai to Chicago via
Seattle/Tacoma — days

Sources: Transport Canada Port Authorities, INNAV, Lloyd’s List ; 1 — container volumes are compared to previous year, not 3-year average

Warning of potential congestion/bottlenecks/competiveness issues
@  Alert of likely congestion/bottlenecks/competiveness issues

* Container volumes at B.C. ports dropped increased in the first half of 2017
compared to 2016

* Vessel on time performance is low for this time of the year, but with changes in
Shipping Alliances as well as high volumes of containers for June, it is not
alarming, but should be monitored

* Import container dwell times have been negatively impacted by intermodal rail
yard construction at Deltaport through 2017, but has been decreasing back to
normal levels as construction is being finished.



Transportation System Analysis: Example Port of Vancouver — Pressure Points Identification
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RESILIENCE: CONTAINER TERMINAL CAPACITY
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Port Metro Vancouver Container Terminals Capacity: Past, Current , Future

Sessssssian

‘ Deltaport Terminal #2:+2.4 million TEUs ‘

| FSD vul ol conlairmers business : -0.15 milliun TEUs |

Dzltaport berth #3: +0.6 million TEUs ‘ ‘ OTRRIP: +0.6 million TEUs ‘ w Centerm expansion: +0.6 million TEUs
Y " 4\
4‘ Deltaport operation efficiency: +0.3 million TEUs i X . - - :
_ \ Y| \‘w'. ........................... .
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\ \ \ s
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Deltaport opening: +0.9 million TEUs
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Source: Transport Canada and Port Metro Vancouver
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SYSTEM ISSUES: VANCOUVER LOWER MAINLAND 2009 &
63% By rail
(marineoco»;]tainers) 990150 LSRN 1917 T8
Marine Terminals
|
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‘._uiil ' ¢
| 46% . to import
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intermodal yards 2% 9%
(o]
yards
v SR, A, - -
47.3%
direct rail = H B M
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( L0 : yards 20% :
Lower Mainland : :
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Additional volumes via :
. ® . .
intermodal yards 22% : : Direct U.S.
. . [
: to B.C. to other Can : Direct 1%
. customers. 2%  destinations 4% + Western Can.
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2009 Estimates Source: Transload Mapping Study 2011

1Q 2017 Estimates
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TRADE CORRIDOR — CONGESTION VISIBILITY
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*Travel Time Index :

Travel Time Index (TTI) is a
comparison between peak
period and free flow speeds
to indicate additional travel
time required during peak
periods.

For example, a TTI of 3.0
indicates that a motorist’s
trip will take three times
longer during peak periods
than during off peak

. Travel Time Index =
(Free Flow Speed /
Average Speed)

Data Source : 13
HERE GPS Data [2016]




Transportation System Predictive Analytics

Using Customs data for better planning for inbound containers
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North American Market Share for U.S. Midwest Traffic Inbound

Laden Container

2016

Canada

5%

Vs
/

Total TEU = 3.0 Million

__Atlantic

2013

U.S. Gulf
2%

Canada
Atlantic

/ 5%

N

U.S. Gulf
2%

Total TEU = 2.8 Million

@

\Canada Pacific

Canada
Atlantic
12%

Total TEU = 2.3 Million

_U.s. Gulf

Source: U.S. customs data from Panjiva; Canadian customs data from CBSA
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Days

Transportation System Monitoring: Competitiveness and Resilience

Transportation System Analysis: Shanghai to Chicago

35

U.S. West Coast
port congestion

2013/14 harsh winter

30

25

20

15 Deltaport intermodal
yard construction
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Source: Transport Canada; Canada Port Authorities; Canadian Class 1 Railways



Transportation System Resilience: Disruption

Lessons From Events.

Days of Transit

10.0

8.0

6.0

4.0

2.0

2012 Weekly Rail Transit time: PMV to Various Destinations

9-day strike: May 23, Residual effects
2012, Week 20 —— Trend

\ e Destination 1

e Destination 2

Return to Normal: Week 28

Week of the Year
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Port/ Commodity/
Year
2012

2013
2014
2015
2016
2017
2012
2013
2014
2015
2016
2017
2012
2013
2014
2015
2016
2017
2012
2013
2014
2015
2016
2017

Port of Vancouver
Grain Containers

Coal

Potash

Commodity Flow Indicator - Vancouver

Jan

1.01
1.08
1.07

1.07

1.32
1.06
1.34
1.63
223
1
1.06
1.16
138
1.29
1.13
1
1.37
1.57
1.93
1.24

Sep Oct Nov Dec
1 1 1 1

1.09 1.05 1.05 1.04

116 106 093 [JEECIN

1.12 1.05 1.05 1.09

1 1 1 1
1.08 1.23 1.09 1.18

119 112 120 [HEEN

152 ECIIIEE 124 147 148

(RCM 133 | 173 JEREY

1 1 1 1

114 103 1.1
IEEZRIIEETI o098 | 1.46

0.92 0.83 0.92 1.43

085 085 [JEEEE 140

1 1 1 1
0.91 1.21 1.81 1.21

186 242 250 [N
216 X 285 @ 151

(U 225 | 303 JEZEEN 299 EREY

Month
Feb Mar Apr May Jun Jul Aug
1 1 1 1 1 1 1
118 090 = 102 105 | 1.04 | 1.01 1.07
110 = 089 = 099 = 120 | 122 | 110 = 1.08
127 | 119 | 1.14 [JEPX 115 = 1.08 = 1.10
123 102 = 103 110 | 107 | 100 | 1.10
(ETSMERACINREE 127 | 125 | 119 | 1.15 |
1 1 1 1 1 1 1
092 118 | 105 115 = 08 | 070 082
101 | 098 136 132 | 148 = 145 146
147 | 1.21 123 159 [JEEXI
BEEEES 55 120 148 1.42
150 | 1.27 1.73
1 1 1 1 1 1 1
095 = 139 = 151  0.81 105 095 [JEEZ
105 = 133 135 IEIEEIM o094 154
BEEYS 13 130 083 | 08 = 09 = 129
083 | 1.41 104 072 o081 [EKZM 126
061 IEEIIEEZE o082 105
1 1 1 1 1 1 1
130 EXCBEEE 110 08 | 111 | 065
092 239 092 [EETMM o087 112 118
Bl 223 o099 100 EZEEEE 203
114 | 183 075 087  1.12
114 235 075 069 060

Cells marked in red represent the year with the maximum commaodity flow for that month.

Example: In August 2017, Vancouver had the largest commodity flow for containers compared to
every August since 2012, with 15% more TEUs handled than August 2012
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Transportation System Monitoring: Grain (Crop Year 2016/2017)

Vancouver Marine Metrics

The Western grain transportation system has 2016 - 3year 2016-17 3year
performed well throughout the 2016-17 crop year. Jun CYTD Jun
Crop-year-to-date (CYTD) grain volumes at

Vessels Anchoring off Nanaimo & Gulf Islands
Vancouver are above the 3 year average.
7 Vessels anchored off Nanaimo & the Gulf Islands, A CE AR ERIE NI L
indicating some congestion at the port. CYTD twice Vancouver Terminal Metrics
as many ve'ssels have use(?,l anchors gut5|de of 2016- 3year | 2016-17  3year
Vancouver's waters, but time spent in Canadian Jun avg. | CYTDJun  avg.
waters is 1 day below the 3 year average at just
below 14 days.

Average Berth Productivity — tonnes per hour

639 896 720 707

at berth

. CYTD Vessel loading tonnes per berth hour
and overall port productivity are up from

the 3 year average — This along with the Rail Metrics

large amount of vessel anchoring in the “ 2016- 3year | 201617 3year
Gulf indicates that the port is able to Jun avg. CYTDJun  avg.
handle the large amount of vessels due to
loading efficiencies and coordination.

Average Port Productivity — tonnes per hour 2,444 2,350 2,732 2,318

1 Rail Unloads at Vancouver Terminals — MMT

2 Car Cycle — Prairies to Western Ports — Days

Both CN and CP rail provided fluid Western grain

transport to port positions Prairie Elevator Metrics
3 major western ports is 1/2 day below Jun avg. | CYTDJun  avg.

the 3 year average 1 Total to Move - MMT

2  Total Shipments

Note: CYTD = Crop Year to Date, *- 5 year average



CARLOADS

CARLOADS

Deliveries to Prairie Elevators Shipments from Prairie Elevators
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Table 1: Grain Supply Chain Volume and Performance Metrics - Crop Weeks 10 - 11 Ending Oct-15
Estimates Updated at the Beginning of the Crop Year

Values and Estimates Updated Each Week of the Crop Year

1. Western Crop Supply 2. Prairie . 4. Port of Vancouver 5. Western Ports
Export Export Harvest Prairie Prairie Marine Terminal Grain Grain
Total P P Export Unloads at |Unloads at Vesselsin Vesselsat Vessel Western Port
Crop Year , Amount Amount Progress Period Elevator  Elevator X g s Throughput X - -
Supply 2 3 o B ¢ Shipment Terminal Terminal .. . 1 GCDN Nanaimo/ |oads Exports
Total® Marine Receipts’ Shipments 7 Utilization 1 12
Progress Waters Gulfs.
Cars Cars Vessels Vessels Tonnes Tonnes
2017/2018 | 833,059 406,928 366,494 86% Week 11 10,492 10,079 2.1% 7,762 4,768 82.5% 21 0 432,611 604,000
3Yr.Avg. | 850,035 415,338 373,886  87% 3Yr. Avg. 8,601 9,677 2.2% 8,562 4,884 84.5% 19 1 409,382 511,600
% Change -2.0% -2.0% -2.0% -1.0% Week 10 10,861 11,462 2.6% 7,724 4,092 70.8% 17 1 491,764 616,300
2016/2017 | 884,006 444,642 394,823 77% 3Yr. Avg. 9,556 9,975 2.2% 6,957 4,869 84.2% 19 1 388,868 415,133
Ch fi
2015/2016 | 815519 401,447 367,117  89% ;’(‘fivr:m 22.0% 4.1% 0.0% -9.3% 2.4% 2.0% 2 1 5.7% 18.1%
Ch fi
2014/2015 | 850,580 399,926 359,718 - :V"eg:k ;3'" 3.4%  -121%  -0.5% 0.5% 16.5% 11.7% 4 1 -12.0% 2.0%
CYTD- Week 11| 118,698 108,850 23.0% 81,556 49,027 - - - 4,531,973 5,942,300
CYTD-3Yr. Avg.| 118,419 104,217 23.1% 83,733 48,826 - - - 4,239,604 5,959,733
Change from
. 0.2% 4.4% -0.1% -2.6% 0.4% - - - 6.9% -0.3%
3Yr. Avg.

Note: Harvest Progress percentage as of week 10

Definitions

: Represents the annual tonnage of total supply of Western grain divided by 90 tonnes per car. source: StatsCan, CGC
: Total supply multiplied by the historical proportion of exports, 49%.

: Total supply multiplied by the historical proportion of exports, via marine terminals, 90% of the expected export amount.
: Combined progress of harvest for Alberta & Saskatchewan; source: Provinces websites

: Tonnage received at Prairie elevators divided by 90 tones per car; source: CGC

: Tonnage shipped by Prairie elevators divided by 90 tones per car; source: CGC

: Percentage of estimated marine exports that have been shipped to Western Ports; source: TC, CGC

: Tonnage received at Western Ports divided by 90 tones per car; source: CGC

: Tonnage received at Port of Vancouver divided by 90 tones per car; source: CGC

10: Derived unloads from column 9 divided by 5,780 car per week upper limit; source CGC, WGEA

11. Number of vessels in Canadian waters at Vancouver; source: INNAV, BC Chamber of Shipping

12. Number of vessels at Nanaimo and Gulf Islands; source: INNAV, BC Chamber of Shipping

13. Tonnage exported from Marine terminals at Vancouver; source: CGC

14. Tonnage exported from Marine terminals at Western Ports; source: CGC

OCoOoONOOTULLEE WNPE
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Transportation System Analysis: Air Cargo

“The forgotten child” Air Cargo Capacity Utilization

YYZ — (LHR+LGW) YUL - CDG
Toronto Pearson International - London/Heathrow & Gatwick Montréal-Pierre Elliott Trudeau International - Paris/Charles De
Gaulle
. _ Enplaned Cargo Deplaned Cargo Revenue Passengers Enplaned Cargo Deplaned Cargo Revenue Passengers
TimePeriod iization U;';'rz:';‘;" Utilization U;';'rz:';‘;" Utilization U""z:fl'g“ 3y Time Period @ tion VUtilization ... . Utilization .. . Utilization
Jan-15 43% 37%] 52% 42% 80% 79% 3yr Avg 3yr Avg 3yr Avg
Feb-15 56% 45%| 63% 51% 72% 70%]
Mar-15 52% 42%) 64% 50%) 79% 81%)
Apr-15| 31% 34%) 45% 37% 80% 81%
May-15 34% 33% 37% 38% 86% 87%]
Jun-15] 28% 29%) 33% 35%) 89% 91%
Jul-15) 24% 28% 30% 33%) 86% 88%)
Aug-15 24% 27%) 27% 32%) 24% 93%)
Sep-15 27% 30%) 29% 35%) 90% 92%)
Oct-15] 33% 36%) 39% 41%) 84% 84%
Nov-15] 51% 46%) 55% 55%) 7% 77%
Dec-15) 44% 40%) 48% 46%) 83% 87%
Jan-16| 44% 39%] 50% 45%) 79% 81%)
Feb-16 51% 47% 53% 55%) 75% 72%
Mar-16} 41% 44%) 47% 55% 80% 80%)
Apr-16} 40% 31%) 43% 39%) 82% 80%)
May-16} 24% 31%) 28% 37%) 79% 87%
Jun-16 27% 27%) 27% 32% 83% 90%
Jul-16 26% 26%) 26% 30%) 88% 88%)
Aug-16 27% 25%) 28% 29%) 93% 94%)
Sep-16| 27% 26% 27% 31%) 85% 91%)
Oct-16 35% 33%) 35% 38%) 81% 83%)
Nov-16| 45% 48%) 48% 52%) 7% 75%
Dec-16 39% 41% 44%, 44% 84% 85%)

Totals 36% 34% 40% 40% 83% 84%

Sources: ECATS, IATA, Transport Canada

GREEN > 5% increase in Utilization compared to 3-year average
RED > 5% decrease in Utilization compared to 3-year average



Transportation System Analysis: Supply Chains
Existing Supply Chains with time series:

e Containers imported from Asia and Europe entering four major ports:
Vancouver, Prince Rupert, Montreal and Halifax

* Grain exported by rail through the ports of Vancouver, Prince Rupert and
Thunder Bay

* Dedicated Supply Chains for the export of: coal, potash, sulphur

Class | Rail Carloads, by Commodity, 2016
~1%

nCrude
u Petroleum & Chemicals
= Metals & Minerals
Forest Products
m Coal
= Grain & Fertilizers
m Intermodal - Mixed Freight
m Automotive
= Other Food and Livestock
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Transportation System Analysis: Supply Chains
Supply Chains at the Developmental Stage

* Commodities moved under a Manifest Train: commodities exported by
rail using mixed trains configuration (e.g. forest and chemical products)

e Automotive supply chains
* Assembled vehicles

* Automotive parts

* Seaway, St-Lawrence and Great Lakes Supply Chains: focusing on grain,
coal, iron ore and special cargo

e East Coast: Cold Supply Chain

e E-Commerce

24



Transportation System Analysis: Provincial Levels
Road Transport is a big part of the Transport System:

* Develop four specific measurements in partnership with Provinces and
Territories aimed at bringing a Provincial/Territorial lens into the System
and with a focus on passenger mobility and freight corridors

e Urban Travel Time Index of major urban corridors but as minimum
the portion of the Trans Canada Highway crossing major centers

* Truck Travel Intercity Indicator of major intercity corridors and again

as a minimum the main trade corridors using the Trans Canada
Highway

* Winter/Ice Roads in Canada (NWT, Alberta, Saskatchewan,
Manitoba, and Ontario)

e |nfrastructure Readiness for Alternative Fuel

* Those Results and Information will be provided to the Canadian Center
on Transportation Data monthly and annually



Trade and Transportation Information Initiative

= Budget 2017 provided $50 million over 11 years toward Trade and
Transportation Corridors Initiative

»Scope: Multimodal freight-passenger transportation information
system

=Deliverable: Creation of a joint initiative Statistics Canada and
Transport Canada — Canadian Center for Transportation Data



Today's economy depends on long supply chains that reach around the globe.

Many types of transportation have to work together well, to move people and freight smoothly across air,
land and sea. The Canadian Centre on Transportation Data presents Performance Indicators that measure
how quickly and efficiently our transportation system is operating. Innovation allows greater

productivity by improving performance. That means lower costs and less traffid

g W

Air Cargo Wil zation tells you how much available ® e LTI T

canguspace & usad in airtranspartation. = - W

Port Dweell Times and Commodity Flow Eates
measure part activity and how quickly they move
freight on to its destination.

freight Canada’ railnads iy, and how quickly they move exports
to international markats and imperts to your door.

I Border Croasing Wait Times tell you how quickly Canada’s
—— I ﬁ' trucking industry gets goods to and fram imternational markets.

S — B Falecsalanns sens aen

If something goes wrong, Canadians need a @ End to End Transit Times tell you how well Gnadas

transportation system that can adapt quickly transportation modes work together to move freight
to keep paople and goods moving. quickly and efficiently.

Activity Indicators tell youwhat moved where and how. More transpartation activity means that more people and
maore freight need to avoid congestion and delay.

International merchandise trade statistics, air and rail passenger counts, commercial truck border traffic and travelers by
automabile and plane are all examples of activity indicators you can find via the Canadian Centre on Transportation Data.

Bell Somme Sowsmamen: Canadi
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The Canadian Centre for Transportation Data (CCTD)

» Coordinate the development and implementation of the multimodal freight-
passenger information system

= The CCTD aims to:
> Better informed decisions

» Enhance partnerships and
collaboration

» Improved accessibility,
transparency and visibility of
data/information

» Develop a public web access



Thank You

Louis-Paul Tardif
Transport Canada
Louis-paul.tardif@tc.gc.ca
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