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EXECUTIVE SUMMARY

Overview

This study examines available freight data sources to assess the potential for short sea shipping
services that can serve regional needs. The geographic focus is orfbardes movements
between Canada and the US in the Grealtds region centred on Southern Ontario. The study is
foundational in the sense that freight data sources are evaluated for their strengths and
weaknesses to support the types of evidermased insights that are needed; and in developing
and suggesting tde that could leverage such data and that could be utilized going forward to
support cargo insights on potential cargoes. The approach isdiliazten and focused on regional
crossborder cargo flows as opposed to examining the detailed operational aspeft
prospective services. The simultaneous use of federal sources from both sides of the border and
a key provincial trucking origitlestination source is something new. In terms of the goods that
are moving, the study emphasizes tonnage over valuabse quantities moved are of prime
AYLRNIFYOS F2N YIFENRYS YR Alda FoAtAdGe G2 NBY

Definitions of short sea shipping shown in Chapter 1 and quantitative results in Chapter 3 show
that there is already a lot of regionatossborder short sea shipping taking place. This existing
marine activity is a huge benefit for the economy of the Great Lakes region. But it has generally
become understood that prospective marine opportunities could focus more on cargoes that are
somewhat higher value, somewhat more time sensitive and associated with somewhat smaller
guantities than has traditionally been the caseargoes that traditionally have moved by road.
Containerized movements that originate and terminate in the region ispatential mechanism

to pursue in this regard. Port and intermodal infrastructure requirements in the containerized,
and other, short sea contexts are not covered here and may be a topic to address in the future.

For the current study, opportunity is assed mostly on how marine could be complementary to
trucking as opposed to being a competitor. New marine services could reduce dependence on
crosshorder trucking movements (which are more involved and complex), keep scarce drivers
closer to home and helpeduce emissions, traffic congestion and other negative externalities.
Accordingly, much of the study emphasizes learnings from trucking data. Perhaps eounter
intuitively, marine data is not a focus of this research. The report offers some considenétio
marine complementarities with rail, but stakeholders did not emphasize rail and detailed rail data
was not available for analysis by Fluid Intelligence.
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Other Jurisdictions, pst work and stakeholder input

A brief review is conducted in Chapter flhightlevel short sea shipping contexts from around

the world and past studies and cases in North America. Stakeholder engagement activities were
part of this study as well and key emerging themes are outlined in Chapter 4. The Great Lakes
marine contex is unique in that road and rail corridors to serve the crbssder region all
months of the year are wetleveloped, while the marine corridor has seasonal limitations. Other
cases examined do not have this combination. Moreover, historical lpbpn growth and
development in the region has tended to align wiséimd supporithese road and rail corridors.

For stakeholder engagement the intent was to emphasize the identification of potential new data
sources and ways to collaborate on leveragilaga. No new data sources were identified that
could add meaningful value to the sources covered in Chapters 2 and 3. With a lack of newly
identified sources to discuss, engagements naturally gravitated to opportunities and challenges
for new types of sbrt sea shipping in the crodmrder region and coverage of these aspects had
been planned. Some of the challenges, such as seasonal factors, akmoveti and arise in
Chapter 4. The current study looks past these challenges and focuses insteadencebased
insights, supported by data, on the expanded role that marine can play in the region. The
engagements reminded us of the challenges of other modes as well. For example, the approval
of significant new rail facilities to address bottlenecks atnear existing locations has been
problematic. In this light, marine solutions were seen to offer redundancy and a safety value.

Review of Freight Sources

Since the available freight data sources are the most foundational elements of this study,
Chapter2 conducts a detailed examination of each data source and considers the potential to
assist with short sea shipping insights. A Heyrel summary of the most important pros and
cons per data source is presented in the table above. Each source haerigtiss but also a
fundamental weakness that precludes any one source from reaching the status of a total solution.

The key insight suggested by the data review is that there is potential to jointly leverage the
StatsCan trade data and the Ontario Commardiehicle Survey to benefit from the advantages,
while mitigating the disadvantages, of both. Discussions with stakeholders and third parties
indicate that the Commercial Vehicle Survey is a rare data source of a type not duplicated in other
jurisdictions. It shows what is actually carried on trucks. The CVS can serve aganganchor

of regional short sea shipping investigations provided that it is updated in the future. Meanwhile,
detailed Canad#&JS trade data has not typically been used ingheé transport applications but
works well in the current context where a border cuts through the heart of the Great Lakes region
study area.

10
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Most important Pros and Cons of Key Data Sources

Data Source Pros Cons

Statistics Canada USanada High commodity detail ove No subprovincial or sukstate
Trade Data time, especially in value insight and limitations on extractin
terms; good higHevel actual tonnages due to divers
geographic context and deta units of measure; not trip ol
on where goods cross and  shipmentoriented
what mode

Ontario Commercial Vehicle Good characterization o Fixed in time, truckig only, and
Survey(CVS) actual sampled crossborder dependent on a complex process
trucks trips in terms ofthe adjust the sample to the true
geography of their movemen population of truck trips
and good detail on what is
carried

US Bureau of Transportatiol A good but not highly detailer No detail on road and rail tonnage
all round source that capture into Canada; not trip or shipmer
tonnages flowing  from oriented

Canada; updated monthly

StatisticsTransborder Freight

US Commodity Flow Survey Best source for characterizir Fxed in time and last reported fo
individual shipments intc 2017; no coverage of Canatlts
Canada by road and rail ar flows; subject to the limitations o
offers tonnage estimate fo samples
those flows

Quantitative and other results of interest

Chapter 3 takes some substantial steps forward in the joint leveraging of these and other key
freight data sources. Analytical results are developed and described and shown in tables, charts,
graphs and maps. Results from each source are displayed on their own merits. The current study
R2Sa y20 aFdzaSé¢ az2dz2NOSa G2 3 SitpuSdad, tholghlthdtds ag | @
topic worthy of future research. Recognizing that other investigations of refreshed data will be
needed in the future, perhaps on an-going basis, a prototype spreadsheet tool is developed
that aggregates StatsCan trade dan an intuitive way to assist stakeholders who might want to

11
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explore cargo opportunities themselves without the burdens of working with large and complex
sources in their raw form. Along these lines, a rough dashboard prototype is presented as well.

Togive a sense of the scale of goods movement in the Great Lakes Region and by extension, the
level of activity within which short sea shipping could play an expanded role, consider the
following:

1 Includingall modes of freight movement, 54.5 million tons@f goods originated in Ontario
and flowed into the US in 2021 with 68% of that being destined for a Great Lakes state. A
lower bound estimate derived from 2019 is 49 million tonnes that were cleared into Ontario
from the US with 61% originating from ae@t Lakes stafe

1 For the truck mode, 28.5 million tonnes of cargo originated in Ontario in 2021 and crossed
into the US. 70% of this total was destined for a Great Lakes state. A lower bound estimate
for 2019 imports clearing into Ontario byuck from the US is 24 million tonnes, as indicated
by trade data with 55% originating from a Great Lakes state.

1 For 2021 exports crossing by truck and originating from Ontario, the largest tonnage category
was iron and steel which accounted fdvout 3.3 million tonnes moving to Great Lakes states
¢ especially Michigan and Ohio.

1 For rail, 13.5 million tonnes crossed into the US from an Ontario origination in 2021 with 54%
destined for a Great Lakes State. The Statistics Canada trade data $oof2&E a lower
bound estimate of 9 million tonnes with 46% originating from a Great Lakes state. For higher
value cargoes that are measured by Statistics Canada in kilograms, only 17% of the rail import
tonnage originates from a Great Lakes state. Trhplication is that rail has challenges
competing with trucking in the Great Lakes region for higher value cargoes (relative to the
wider region extending welbeyond the Great Lakes).

The Ontario Commercial Vehicle Survey also gives a good sensesgcatbef activity and can
characterize other detailed aspects of truck movements that are not possible with the other
available sources. For example:

1 The CVS indicates that approximately 1 million tonnes of cargo per week crossed at
Sarnia/Windsor and ldgara (export + import trips of over 100km in length) in 2019.

1 The true total is higher. The lower estimate reflects limitations in characterizing quantity of goods ithe

Statistics Canada Trade Data. US data also has limitations in characterizing actual quantif@&sopposed to

value of goods) flowing into Canada.
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The CVS estimates 27,500 caogorying truck trips (100km+) per week crossing into Canada
via Windsor/Sarnia, with 24,800 trips being the corresponding flow towards the US.

The CVS estimatdhat 28% of 100km+ trucks trips crossing into the US via Windsor/Sarnia
are empty trucks whereas only 20% are empty in the reverse direction.

In shortsea shipping contexts, we received feedback that defining a catchment area around
individual ports i©f prime importance in assessing potential for marine. The CVS allowed us to
act on feedback by defining 50 and 100km catchment areas around specific US ports and then
assessing potential with Southern Ontario/Greater Toronto Hamilton Area on that basis:

T

As an example, it was estimated that there are 2733 cdnggring truck trips (carrying an
estimated 35,320 tonnes) flowing weekly between the GTHA and the area defined by a 50km
radius around the Port of Chicago. If all Ontario/Quebec geographies dueleédcon the
Canadian side, these totals increased to 4196 trips carrying 56,227 tonnes per week. The
connection with Chicago does not depend on a larger 100km radius around the Port of
Chicago to capture very significant flows. Trucking flows appea diviersified across cargo

types to and from Chicago. Further details on this and connections with other US port
vicinities are available for study in Section 3.2.3 of the report.

A GHG analysis associated with defined catchment areas showed that appedyi220
tonnes of GHGs per week could be saved if 10% of existing truck tonnage between the
Chicago vicinity and the GTHA was moved by marine.

Inclusion of theUS Commodity Flow Surveythis study conferred several benefits but one of
the most prominentwas that it was an excellent source for estimating shipment size. As
examples:

T

the average shipment size for cargoes carried in trucks and crossing from Michigan into
Ontariowas: approximately one tonne for shipments related to automotive supply chains,
7.5 tonnes for shipments related to pulp/newsprint/paper/paperboard and about 19 tonnes
for shipments related to waste and scrap. There is wide variation in shipment size across
commodity types, which may also be related to shipment frequencies. Unlikee CVS,
these results include all trip lengtliise., also those less than 100km).

Core Findings and Future Work

The brief summary of this section is not a substitute for more detailed and extensive conclusions
in the main body of the report, but soenprominent findings are as follows:

13
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1 Results of this project advocate the development of partnership opportunities for imulti
modal transport so that the transportation system and the surrounding environment benefit
from advantages of each mode. Modes t@ncomplementary more so than competitive.

1 Results suggest the most potential for new services that connect Southern Ontario to ports
on Lake Michigan and Lake Erie. The vicinities around Chicago and Milwaukee are major
metropolitan anchors of the Greatakes region and trucking distances to the GTHA are
relatively large which aligns with possible GHG reductions. The data suggest solid existing
cargo connections that marine can seek to complement. A Chitagmto service could
theoretically operate yearound if Port Colborne, for example, was developed as a multi
modal hub. Yearound opportunities on Lake Erie have potential as well although a lot of
movements to and from the Detroit vicinity are focused on tisgsitive automotive supply
chains butlarge quantities of iron and steel products are moving by truck. Connections to
Cleveland and Toledo seem possible. At Toledo, there is potential to tap into massive flows
of Interstate 75 crosborder goods that are drawn from a wide region and fundelerough
that single corridor.

1 Lake Ontario is obviously integral to the Seaway but the potential for a-basler cross
lake freight operation appears limited; likely due to low population and industrial
concentrations east of the GTA and near the soshore of Lake Ontario. Such a service
linking at Rochester, for example, would essentially have to act as another way to join Buffalo
and the GTHA.

1 The CVS did not yield evidence of significant trucking flows between southern Ontario and
United States prt vicinities on Lake Superior, suggesting that it would be difficult for a service
to complement existing crodsorder trucking activity between the regions. This is not a
comment on domestic possibilities between these two regions.

1 Further investigatia of regional rail flows is warranted but is dependent on data availability.
While the CVS gives good insight on important origins and destinations ofbomss
trucking movements, a counterpart data source for rail would be helpful to better undetstan
this other entire class of regional cargo flows and potential implications for short sea shipping.

1 In the future, research on the fusion of freight data sources in support of investigation of
ongoing short sea shipping opportunities is prudent. Sudrtsfthat would seek to leverage
CVS data and Statistics Canada trade data in a tightly integrated way could lead to monthly
updates. Relying only on the CVS means that fresh data feeds occur only once every several
years.

14
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It should also be considerdadat future data fusion activities can be muitiodal in nature.

For example, rail origidestination data and AIS data relating to marine traffic can be
included in integration efforts with the CVS and trade data. In a nutshell, research on fusion
presents opportunities that can assist in short sea shipping and other freight contexts.

Data sources that are compiled by government entities, or made available by such entities,
appear as central to egoing efforts to identify short sea opportunities. Itpgars crucial
that sources such as the Ontario CVS are able to persist well into the future.

As is discussed in more detail in the conclusion, there is also potential for a short course on
short sea shipping to raise regional awareness on the concept araowgle range of
stakeholders.

15



Foundational Study on CreB®rder ShorSea Shipping Opportunities

1.0INTRODUCTION AND BACKGROUND
1.1 Objective and Scope

The primary objective of this report is to provideidencebasedinsights andto inform of new
tools and capabilitiesto assist industry stakeholders in assessing gbtential for new cross
border short sea shipping services within the Great Lakes St. Lawrence Seaway Apstem.
from drawing conclusions about the results we see, are also intent on communicating that
there is ongoing value iteveraging data soues that are presented in this report.

Thefocusof the studyon potential marinecrossborder movements between Canada and the
US in the Great Lakes vicinityith a particular emphasis on Southern Ontarfince this study
is aproduct of the Fluid Intelligence partnership betwettre HamiltorOshawa Port Authority
and the McMaster Institute for Transportation and Logistibg study emphasizes leveraging
data and analytics thelp improve regional supply chai(as is consist& with the mission of
Fluid Intelligence).

In discussing shoea opportunities, some tend to emphasize connections to other continents
and improving marine linkages of the Great Lakes region with those foreign connections. This
context is certainly avorthy one for the future of regional short sea shipping but is not
considered within the scope of the current report. Alsew services between Canadian ports

are not the emphasis of this report.

This study is ngbiremisedon modal shift. Theinderlyingrationaleisalignedinsteadwith modal
diversification adding resiliency to supply chajrend finding better way® deal with a range of
congestim andland use issuegabour force issuesind other mattersassociated with road and
rail. Should new rarine operations be unable tgain a foothold, then the will not bethere to
helpwhenthe next set of external shoclarive tochallengesystem resiliency There is aigh
likelihood with continuedpopulation growth in southern Ontarialong that the volume of
goodsthat moves is likely to increaseccordingly In that scenario, increased marine activity
need not implyreduceddemandor even reduced growtfor other modes.

One way of characterizing short sea shipping is on the basis of iikatat: it does not involve
moving goods across oceans. In this light, much of the current activity associated with the Great
LakesSt. Lawrence Seaway system could be defined as short sea shipping, as it involves
movements between various inland loaais. See Table -1 for some definitions.Existing
movements also have the propgihat they involve large tonnages of cargoes that are not highly
time sensitive. However, it has generally become understood that prospective short sea
opportunities in ths region could be focused dhe types of cargdhat are essentially new for

the inland marine contexéindthat diverge from the past experience (i.e., those that might have
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somewhat higher levels of time sensitivand valueand perhapsnovein smaller bnnages per
vessel). Overall, here appears tobe increasing recognitiorof a possible expanded roler
marine in the Great Lakes regi(®tarr, 2022)

Tablel-1 Short Sea Shipping Definitions

Organization Definition

European Commission The movement of cargo and passengers by sea between
situated in geographical Europe or between those ports
ports situated in norEuropean ountries having a coastline @
the enclosed seas bordering Eurofiak)

U.S. Department of Gal NAYyS |1 A3IKgleé NBFSNA

Transportatian Maritime waterways that have been designated by the Maritil
Administration (MARAD) Administration (MARAD).
Short sea shipping defined as transportation of freight ang
passenger byavigable marine highways without crossing
ocean [(ink)

Transport Canada The movement of cargo or passengers by water ogkatively
short distances. It can occur within lakes and river systems
along coast lines. It consists of mainly domestic shipping
can also include crodsorder traffic (CanaddUS;Mexico). It
R2Sa y20 O2yarad 27F &KAdahsh

Hamilton-Oshawa Port 1. Feeder Service the moving of container cargo from
Authority bigger vessel to a small vessel to move into the Great L
region.

2. Interlakec¢ the movement of vessels between Great La

ports.

In contemplating a future fothe Great Lakesst. Lawrence Seaway that involess increased
role for short sea shippingt is worth reminding ourselves tiie potential benefits as outlined
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in Figure 11. In addition to enhanced modal balance aid R dzO S RoneDalttrBefiva benef

of short sea shipping is reduced congestion in urban areas through reduction or at least
reallocation of truckgo other corridors This can improve safetymprove air quality in heavily
populated areas, reduce tax payer costs for the maintenanceads and highway and reduce

the risk of dangerous goods incidents on roadBicreasedmarine activity has the potential to
increase the resilience of transportation infrastructure overall and improve its reliability.

Reduced Congestion Reduced Cost per ton.km

Enhanced Modal @

Balance

Reduced Emissions

@ Short Sea Shipping j

Increased Reliability of the

S Kty Sy Transportation Infrastructure

Figurel-1: Potential Short Sea Shipping Benefits

GHG emissions and decarbonization are central to discussions on freight nowadays. From 1990
to 2019 (Figure-R) for Canadahe share of GHG emissions produced by the less envirorahent
friendly trucking mode has steadily increased in relative and absolute terms. Electrification has
afuture role to play in alleviating the problem but is the most challenging to implement for heavy
trucks. Especially with regional population growthisihard to imagine that the demand for
freight movements will decline. The nearshoring and reindustrialization phenomenon, which
appears to be taking place, is also likely to increase movements that are more regional in nature.
Multi-modal solutions thaincorporate shortsea shipping are one approach to altering the
trends seen in Figure-2 and which help the region prepare for greater freight volumes.
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GHG Emissions of Transportation sector ,Megatonnes of CO2 equivalent
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Figurel-2: GHG Emissions @fanadianTransportation sector, Megatons of CO2 equivalent

(Data Source: STATSCAN)

1.2 Brief Jurisdictional Overview

TheEuropean short sea shipping industry is the most{esigblished example in the world. Due

to its uniquegeography angbrominentriver system short sea shipping plays an important role

Ay GKS O2yiAySydQa (NI yaLR2 NI ing dedvgrk ahd/ite Maird  NHzO (i
regional associations are depictedrigurel-3.

Short sea shipping has been prioritized since the early 1990s and has attracted considerable
policy attention and promotion (e.g., Marco Polo program). According to Figdredgsyte

these efforts, the modal split shares for freight transportation show minor changes over time.
The relative importance of marine has actually declined slightly over the past decade.
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Figurel-3: Short sea shipping routes in Europ&ource(Papadimitriou, Lydris, Koliousis,
Sdoukopoulos, & Stavroulakis, 2018)
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Figurel-4: European Freight Modal SpliA{location of total tonne.km) - Source: EuroStat
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Figurel-5: Short Sea Shipping of Freight (million toes) - Data Source: Eurostat
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Figurel-6: Allocation of Cargo types in Short Sea Shipping (Source: Eurda0)

In absolute terms, a considerable amount of European cargo is handled by short sea shipping
Figure 15 and the diversity of application across manydpaan countries is quite impressive.
The majority of short sea operations occur in the Mediterranean Sea with lesser levels of activity
in the North Sea and Baltic Sekigure 16 illustrates that diversity as well in terms of the cargo
types that are Andled across primary geographies, with each having significant shares, even if
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there are some prominent regional differences. For example, containers are far more prominent
in the Mediterranean than they are in the Black Sea. In terms of differencksheitGreat Lakes
system, the movement of containers is certaimgtable along with a larger role in the
movement of liquid bulk cargoes.

Moving on to Asiahe region isnoted for having some of the larggstrts in the world, with high
AINRPGgGK Ay NBOSyld RSOIRSa® { AE 2 FAccor8irgly 6 2 NI R
there is considerable coastal concentratiwith the majority of industrial and population centres
beinglocated in the vicinit of maritime gateways. China, Japan, and South Korea are the major
players in short sea shipping in the region and have developed strong marine trade links with

each other. An overview of the short sea shipping network in east Asia is presentEdyurel-
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Figurel-7: Key short sea shipping corridors and regions in NeEast Asia and container
volumes transported in 2013 Source:(Papadimitriou, Lydris, Koliousis, Sdoukopoulos, &

Stavroulakis, 2018)

The North American context is of course the one that is most relevant for the cupened.
There are certainly some significant differences between magsitd jurisdictions. For example,

rail freight is much more prominent in North America than it is in Europe and this no doubt
impacts prospects fodomesticshort-sea shippingFerguson & Lavery, 2012figurel-9 offers
partial evidence for vy rail offers strong competition to short sea shipping in the US context
though the metrics shown favounarineservices slightlyl'he particular marine statistics offered

by MARAD are for barge services, which are highly prominent in th&/id&r isgenerally much
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less of a factor in th&uropean contextFor the sake of higlevelcomparison with other major
jurisdictions above, the basic geograpBicucture of the short sea shipping market in North
America is presented iRigurel-8.

\W‘ - Y
erica’s Marine Highway Routes

7 M-90,

Figurel-8: Short sea shippingn North America (2007) (Rodrigue, Comtois, & Slack, 2009)
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Figurel-9: Comparisorof Modes in UAdapted from MARAD
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Barriers Drivers
Dwell time at ports (Congestion + Minimal infrastructure
Cargo Handling) investment
Frequency of Service Cost-effectiveness
Vessel speeds Economies of scale
Cargo-handling / Labour
costs
Under-utilized capacity
New Vessel Investments
Relatively easier expansion of
network capacity
Complicated customs and
clearance rules
)
Absence of integrated
management system
Energy efficiency
Flexible operating hours
Industry image
Marketing constraints
Pollution and GHG Reductions
Port connections to the wider Vehicular accident reductions
& Traffic congestion reduction
Integration into door-to-door Noise reductions
supply chains
Intense modal competition
Decarbonization Trend
Non-aligned policies
Taxes/fixed costs Rising emphasis ndnk: multi-
Burdensome processes

Figurel-10: Short Sea Shipping drivers and barri¢isdapted and updatedfrom Raza et al-
2020)

To conclude tts overview, aschematiqFigurel-10) has been deeloped onsome of the most
prominent barriers and driverswith which short sea initiatives around the worldan be
associated The figure has been adapted and developed basedelyon a comprehensive
review(Raza, Svanberg, & Wiegmans, 2aGB8j examinedb8 sources, mainly from Europe, and
other countries including the US, Canada, India, China, and Japan. Many quoted studies
developed questionnaires answered by varied actorshsas freight forwarders, trucking
companies, cargo owners, and regulators. Other sources were case studies. Certain noted
barriers and drivers are perceptidrased to some extent. Raza et al. (20g80ptes incidents
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around the world that have impacted thmarine sector such as labour unrest and successful
cyberattacks. Not that these incidents are unique to the marine sector.

To some extent, Figure 10 is reflective of the short sea context in the Great Lakes St. Lawrence
Seaway systembut the local situation has its own uniquefactors (as will be discussed).
Continuing population growth in Southern Ontario, for example, is likely to further entinace
externality drivers showiin the figurethat benefit marin€ & ¥ did teNeRtent that some
noted barriers in Figure-10 apply in the local context, there are no doubt avenues that can be
pursued to address them, and a barrier that is effectively addressed can become a driver.

1.3 Overview of Selecteddomestic Studies an€ass

The purpose of this s&on is to focusmostly on the North American conteahd with an eye on

the relationship with potential enhanced short sea shipping to support the Great Lakes region.
To this endprief overviews are given of prominedbmesticresearch that has been deron

short sea shippingndrelevant cases in North America are brigtyiewed.The section offers
some contexin preparation for thedata-intensive work that follows in subsequent chaptefis

the best of our knowledgdahe emphasisof this study orsynthesizingnformation on thesurface
movementof cargoes in aregion of interestdiffers from work that has been done in the past.

Genivar (2008) releaseda comprehensivaeport that assessed vamis Canadian short sea
shipping scenarios based on teavironmental and social impacts. Marine, road and rail were
compared for each scenarioComponents of costs evaluatgmer scenario were Criteria Air
Contaminants (CACs), GHGs, Accidéthisse andCongestionAcrosshe scenarios, which were
generally longer distance in naturand involvingairly large amounts of cargtrucking did not
fare well because of the large number of trips required to move the sameunt of cargas a
singlevesselni SNya 2F | 33aINB3IF S RAETH yiOzAN MIyAS t NBSIRIZE ¢
in the scenariody factors ofseveral hundred depending on scenariblowever,socialcosts
attributed to accidentsvas actuallyalculated ashe leadingcost component for trucking in each
of the scenarios Overall, the report is effective in making the case thatddisgance movements

of cargo are best not dorley diesekruck, from a social and environmental perspective, if a good
marine or rail optim is available Favourable marine results relative to rail appedto be driven

by less vehicl&km distancedravelled.

The Research and Traffic Gro(8913)reinforced Genivar resultand offered new onesThe
reportassessed NSy Sg SR¢ 2 NJ dzLJRI 0 SR Tt S&thattruckigghugil OK Y 2
emit 708% moreé5HGghan marine in moving one tonne of cargo a distance of one kilometre.

Rail would emit 64% more on the same baB. criteria air contaminants, the report notes that

renewed fleets that are up to new regulatory standards will actually benefit the marine value
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proposition most of allrelative to other modesThe reportalsonotes thatwhereemissions take
place €.g., on open water versus built up areasa significant consideratidn terms of societal
impacts Finally, the report is effective in communicatingw single marine movements can do
the workassociated withhundreds of rail cars or trucks.

Marinova Consulting2015)provided an overview of short sea shipping in Canaslan input
into the Canadian Transportation Act Review proce$ke report stresses the importance of
a LI2ONSly G N Ofortskod dea shippihg golutions to have a chance of addressingniiest
last mile issues and tiouly reach its potentialCabotage regulatiarwhichrestrictsthe ability to
service a wideange of ports on both sides of the border with the same seriga®ted as the
GoAIASAG AaadzsS¢é GKI G ©Oeanids asskseel asdhdineNthlly HeS |
best example of a short sea service in North Ameriéaghe time d review, the firmoperated 3
vessels in thd000 TEU or more rangeith versatile cargo capabilitiegavolvingMontreal and
Atlantic Ports. The services run once or twicevaeek. McKeil Marine is mentioned for the
movement ofaluminum ingots fremn Quebec.The overall tone of the repom reference tashort
sea shippings perhaps one of cautiowgptimism.

In a recent report Innovation Maritime (2021) offers a detailed review ofnarine cost
componentswith an emphasis on scenarios that aliaked to the St. Lawrence but witbme
Great Lakes involvemenA series ofypicallyone-way transits are presented that result total
costs that range fromabout $60,000 to $180,000 depending on ttransit scenario.ln most
scenarios, fuel costre the largest expenseypically accounting for half or more of total transit
costs but there are scenarios wherglotage fees and the costs of transiting Seawsnkscould
exceed fuel costs Such scenarios appear te ones with shorter distances travellee.g.,
MontreatSarnia) and with dangerous gaotieing movede.g.,petroleum products).Costs to
transit locks stand out as being very substantiatl wheher a transit involves going through
both set£ of locksis a factor.Note that pilotage feescan be avoidedf on-board navigation
officers hold compulsory pilotage certificateand often this is possible if the vessel is not
international. Further steeholder feedback on the topic is offered in Section 4.2 belowe
additional note is that InnovatioMaritime also breaks dowwosts of loading and unloading at
ports.

A 2018 report prepared for Transport Canadiogistics Solution Builders Inc., 2Q18)
characterizes the operating costs of trucking in detd@ihe report quotes an average of $2.i02
operating costs per kilometr®r 2017with this average being derived across a rangeuafking
configurations and geagphies.Theresults highlight that thdinancial decision to send truck

2 There are two sets of locks: A system of locks that enables vessels to move between the Montreal region and

Lake Ontario and seconly, the Welland Canal that enables movements between Lake Ontario and Lake Erie.
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1000km to movea load ofcargoA & | O2 Y LI NI (A @S &hamithiezlgciSidittod ( | 1 S 3
send a vessetarrying much larger quantities of cargoer the same distanceThisis especially

the case if the decision is seen frons@rvice stadup perspectiveSmaller vessels andare

frequent servicezanperhaps imply a closer analogy to truckinghich will reduce per &msit

fuel costs But the cost breakdown from InnovatidMaritime makes it clear thahe possible

evolution ofsignificantcostcomponentssuch as pilotage andck transitswill haveanimpact on

K2g aGayAYofSé ySg &K?2Bde Secthh 4.2af& Mdaved Beatbadk lfrghm o6 S @
stakeholders.Regulatory barrierand the winter closure are additional complicating factors

The circumstances associated with the Great Lakes and the Seaway appear to bédunigase

is value in considering lessons from recent short sea shipping cases thataageed attention.
Several containefon-barge services are being funded in the (Mhgell, 202Q) Also, brief
comparisonsre madewith recent BC studies and a service in the US Pacific NorthWestase

of anentrepreneurid firm, located on Lake Ontario, that has been seeking to leverage the marine
mode isintroduced as well.

A prominent barge example is the Virginia Container Barge Ser{idee Maritime Executive,
2018;Rago, 202Q)which moves containers approximately 150kitandfrom the Port of Virginia
to the Richmond Marine Terminal' he servic@as been operating since 2088dis classified by
the consulting firmCascadia Partners as anean terminal extension serviceThe paticular
marine route has an interstate running in paralleThrough this service, there has been an
opportunity to reducetruck activity andassociatedexternalitiesnear the Port of Virginia and
help generate some additional economic and land use actiitgre it wasmore neededin the
Port of Richmond vicinityApproximately 130,000 containers were procesaé®&ichmond in the
first decade of this serviceThe services said to work welin terms of its daily timing. Loading
and unloadhg is handlediuring the day anthe barge can travel overnigliHiom and Friedman
2018). The service has beensigynificant factor in the likes of Amazon, Lidl, Bissell and Brother
Internationallocatinglogisticsfacilities near the Richmond Marine Terminal in recent years.

Another interesting case ihe Tidewater barge servidhat operates over 465 miles on the
Columbia River in the states of Washington, Oregon and Idaho.f@renbdal terminals are
involved intrinsically in the service but other facilities are called on. Road and rail are apparently
quite viable alternatives along this span, so in this sense there is a parallel with the Great Lakes
scenario. Cargoes moved inde petroleum, grain, export containers, solid waste, and paper
products which appear to be in more of an unfinished state. So, container movemergarare

of the offeringbut not as the primary rationale for the servic&/arious recent and upcoming
investments/initiatives seek to promote the role of containerized movements linked to the Great
Lakes region.
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In British Columbiawo main thrusts have been better marine connectiafishe mainlandwith
Vancouver IslandHiom, Friedman, & Basilij, 2018hd greater marine prominence to help
alleviate congestion problems the Vancouvemetropolitanarea(Hiom & Friedman, 2018for
the former, one obvious difference from the Great kakcontext is thathere is nad direct
competition with trucking and rai{although trucks can be ferried to and from the island).
Proposals for Vancouver Islahdve some similarity with the Richmond case in tihetre is an
apparent need to use a new iIsg&ce @& onemeans to disperse activitgway from a heavily
congested area to one that could use more economic and logistics acBati.the Virginia and
BC casesay offer a parallel witthe Greater Toronto and Hamilton region where there is a huge
reliance on freight flows to and froeel Region Some dispersion afssociated truckingctivity

to connect with marine could hawtesirable side effects.

In the Ontario context,the story of Doornekamp Constructidiimited is an interesting case
study. From humble beginnings, the firm has become increasingly involved in short sea shipping
ventures. In past MITL industry consultations, tmajor Canadian organizatiotisat are major
shippers have mentionedoornekamp favourablyfor its entrepreneurial effortsand this
motivated an interest to examine this smaller player in more deFal. the interested reader,

the background and progression of Doorneka@gnstruction Limiteds discussed in Appendix

B.

1.4 Outline of Report

Thisinitial chapter has clarified the objective and scope of the reseaithas also done a high
level overview of short sea shippifigr some of the key regional cases around the woflte
chapterconcludedbyfocudng on the domesticontext, highlighing past research on short sea
shipping while examiningpecificcasesjncludingsome close t@&outhern Ontario

The focus of the report shifts now to the Great Lakes cbussler context, with a particular
emphasis on better understanding what movegtugck. Chapter 2 reviews key data sources that
can help stakeholders better understand the potential for a more prominent marine role.
Chapter 3givesa sense of what can be done with the datiad describestools that have been
developed to leverage thdata. These might cater to specific future cargo inquiri@bapter 4
outlines the themes that havemerged from qualitative data gathered from stakeholder
engagement.Chapter 5 offers some concluding thoughts based on a synthesis of what has been
found.
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2.0 REVIEW OF KEY DATA SOURGIESRELATED ISSUES

The rationale for this chapter is that it is worthwhile for interested stakeholders to have a
reasonable working knowledge of available data sources that shed light on how goods move
between Ontario andUS locations within the larggbreat Lakes regionAn understanding of
relative strengths and weakneg®r sourceand how one source can complement another is
worthwhile. An absence of this understanding could lead to drawing the wrong conclusions
about what data says or reaching conclusions that are rait supported. Neverthelesspme
readers may wish to skip to the next chapter which presestevant results without much
attention paid to thecontextualissueghat are presented itthis chapter

Sz StatsCan Canada-

Commercial U.S. Commodity
Flow Survey (2017)

US detailed trade

Vehicle Survey data (2016-2020)

(2012 & 2019)

US Bureau of
Transportation
Statistics Data (up
to 2022)

Stakeholder Canadian Freight
Engagement Analysis
(2021-2022) Framework (2017)

Figure2-1: Key Data Building Blocks for this Study

Figure2-1 offers an overview of the key sources of data that are leveraged for this stuthys
chapter, the data sources are discussedi@scending order of thejudgedimportance to the
study (and ulimately to stakeholders

2.1 STATSCAN Trade Database
2.1.10verview

Alarge and detailetradedatabase from Statistics Canadas obtainedor this project covering
crossbhorder goods flows between Canada and the W8hough it is perhaps difficult tdo it

full justice in this report, it can be argued that the Statscan data is the most powerful source of
those available ttnelp assess regional crelBerder short sea shipping opportunities.

The dataspanghe years 2Q6 to 2020 inclusivelhe data setloes not show individual shipments
or tripsand the maximum level of geographic detail (in termgarfgoorigins and destinations)
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is by provinces in Canada and states in the United Statekwever,the specific ports 6
entry/exit are capturedn detail The data arealso verydetailed in terms of commodity codes
down to the level of eighiigit HS codes for exports from Canada and digit HS codes for
imports into CanadaThe datdase shows the modesedfor clearingthe borderbut there is no
certain way to assess whether that mods used for the whole trip between origin and
destination In all probability, the mode empyed at crossing is a very good indicator for the
overall trip but ultimately,there is no way to account fonulti-modal movementshrough this

data source.

Table2-1: Statscan CanaddlS Trade Database: Pros and Cons

PROS

1 Excellent ongoing visibility into detailed
commodities that are being traded: by
value and quantity and by travel mode ¢
border crossingnot a sample)

1 Potential to deal with cargoes in an
aggregated or disaggregated manner b
HS codes

T Ability to filter based on specific ports of
entry/exit

1 Verydetailed in terms of the value of
goods traded

1 Good temporal characteristics (i.e.,
monthly empirical variations in trade
flows can be evaluated)

1 Possible to query all available dimensio
at once (better than BTS in this regard)

CONS

1 The dataare not geograhically detailed
(it is at the level of flows between
provinces and states)

1 Different commodities have different
units of measure (making general
guantity summaries difficult)

1 Some of the data is missing any
information on the quantity of goods
traded

1 Novisibility into individual shipments,
truck trips or the like

1 Imports into Canada not geographically
tracked to the province of destination
(i.e., not beyond port of entry)

1 Captures the mode of crossing/clearanc

but nothing more in a modal sense

Table 21 offers a review of the pros and cons of the Statscan data source. One aspect to highlight
is that the import data into Canada is less geographically precise than the export data. On the
export side, the state of destination is known as welltses port of clearance to get there. For
imports, the port of entry is known, and this is recorded as the province of entry as well but there
is no coverage of the destination province per se or whether it differs from the province of

3 HS is the acronym for the Harmonized System. This is a classification system for goods used by customs

authorities around the world.
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clearance. As an exanep flows from the Midwest might clear in Windsor, and are destined for
Quebec, but tle data will not reflect any connection to Quebec.

2.1.2 Gaps in Quantification of Cargoes

Statscan tradelata arecompletein terms ofcapturingthe value of goodsnd but uneven in
capturing theactualtraded quantitiesof goodsin fact, agood share of the trade is not quantified

at all in terms ofthe amount moved. There are other cases where the goods are entirely
qguantified but the unit of measure used is problemdiic analysis. For examplemotorized
vehicles areneasured in terms daheir number as opposed to weighWhile it is clearly possible

to approximatehow some number of motor vehicles translates into tonnes, this becomes a far
more taxing exercise for mueroushighly specificargoes such as classes of auto parts, reported
in units rather than weight, that make up a vehiclEhere are many other examples.

Mode of Transport
Rail Road Water

TNE
2.90%

TNE
4.26%
KGM
32.90%

TNE KGM
MT@-13% 173206
22.27%

NMB

41.85%
LTR

LTR
53.28%

.65%
/A mTd
2.76% 14.59%

Unquantified 41.97%

Figure2-2: Ontario exports to US by mode: Howlua of goods is allocated by Unit of Measure

Figure2-2 provides a overview of quantification of goods for exports from Ontario to the US
based on Statscan dat&igger pies indicate larger value and Road is langésat regard What
stands out abovall else is that 42% of the value of Ontario exports that move by truck to the US
FNBE OfFaaAFTASR |a dabk! ¢ YSIyAy3a GKI G theaS NS
(i.e., there are no units of measure offeredJOM) For rail, the problem appeansinor and for
marine there appears to be no problem.

Figure2-3, which covers the period 2016 to 202fhables a deeper dive into the quantification
issue for truckingo better understand the unquantified 42%S codes at the-@igit levelare
sorted by the value of the goods associated with the giveligit category. The value of goods
that are not quatified with UOMare shown in red while quantified goods are allocated by the
applicable units of measureOnly units of measure that are prominent in terms of value are
shown in Figure-3.
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Description B
Vehicles other than railway or tramway rolling-stock, and parts and accessories thereof |

Nuclear reactors, boilers, machinery and mechanical appliances; parts thereof

Plastics and articles thereof
Electrical hinery and equip and parts thereof; sound recorders and reproducers,..
Articles of iron or steel
Optical, photographic, cinematographic, measuring, checking, precision, medical or surgi..
Iron and steel
Paper and paperboard; articles of paper pulp, of paper or of paperboard
Pharmaceutical products
Furniture; bedding, mattresses, mattress supports, cushions and similar stuffed furnishi
Aluminium and articles thereof
E ial oils and resinoids; perfumery, ic or toilet preparations

Miscellaneous edible preparations
Preparations of cereals, flour, starch or milk; pastrycooks’ products
Soap, organic surface-active agents, washing preparations, lubricating preparations, artif..
Rubber and articles thereof
Miscellaneous chemical products
Preparations of vegetables, fruit, nuts or other parts of plants
Tanning or dyeing extracts; tannins and their derivatives; dyes, pigments and other colou..
Printed books, newspapers, pictures and other products of the printing industry; manusc..

Glass and glassware
Organic chemicals
Mineral fuels, mineral oils and products of their distillation; bituminous substances; mine..
Residues and waste from the food industries; prepared animal fodder

Beverages, spirits and vinegar
Natural or cultured pearls, precious or semi-precious stones, precious metals, metals clad .. |
Aircraft, spacecraft, and parts thereof
Inorganic chemicals; organic or inorganic compounds of precious metals, of rare-earth m.. [
Wood and articles of wood; wood charcoal

Ores, slag and ash

(=]

B

Figure2-3: Trucking Exportérom Ontario ¢ Allocation of Value by Units of Measur@nd Commodity Class§20162020)
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The interested reader can work their way through the table to see the quantification situation
per HS codeAs examples:

1 Code 87associatedvith vehicles of all different types and a diversity of automotive parts
(first item in 23)is a large export category in terms of truck movements from Ontario at
$140 billion forthe period 20162020. It ismore unquantified than not withany
guantification being in terms of number of vehicles or units of applicable parts. Many of
the parts categoriegnot directly shownpare unquantified.

1 Code 48, relating to paper and paperbodedghth item in 23) is quite well quantified
andalmost all inkilograms and tonnes.

! Code 76 associated with aluminumlated products(11" item in 23) isalso wel
guantified though some subategories are in number of units.

! Code 94related to furniture and associated @duct-types (10" item in 23) is largely
unguantified inthe database, though other sources (BTS,CVS) offer some assistance in
this regard.

By and large, it appears that assessment of quantities moved by truck is most problematic for
several types omanufactured eneproducts. Food producis a very well quantified cargo type
andis an exceptionin this regard Raw materials and a variety of industrial inputs appear-well
guantified also.

2.2 Ontario Ministry of Transportation Commercial Vehicle Survey

The commercial vehicle survey (CVS) is a{scgketruck intercept survey conducted mostly at
selected highway locations, and other strategic locations, across the province of Onhtarisee
this as arguablythe second most important databasdthoughits role in this study is rather
indispensable.Table2-2 offers a review of some of the pros and cons of the data.

In providing 3 parties with access to CVS datlae Ontario Ministry of TransportatiorMTO
tailors their deliverable according to theeeds of the project. MTO agreed to share mileneel
data, providing most fields contained in the database, but precise locations associated with
origins and destinations of truck trips were not provided. Instead, origins and destinations were
associatedwith zones rather than points. The association was with censuglisigions in
Canada and counties in the United States. While not capturing point locations, this compromise
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nevertheless provided good spatial resolution on where trips originate amditate. While the

CVS offers trip origins at the census slifsion level, results in this report are typically
presented at the higher census division level to help combat problems with relatively small
sample sizesThe 2012 version of the data wabkared early in 2023nd the recently finalized
2019 version of the data was shared with the research team in early June of Z82Zurrent
report has essentiallysedthe mare recent 2019 version.

The second significant difference relative to providihg whole database is that records were
filtered based on trip length. In particular, MBQ@reed toprovide all truck trips in the data of
length greater than 100km. The reasoning was that lengthier truck trips would offer the most
potential insight forpotential marine opportunities. In addition, MTO prefers to restrict its
sharing of data in support of a project to the data that is absolutely necesgarythe current
study, implications of the 100km+ minimum is that crossder truck movementsrdm Niagara

to Western New York or Windsor to Detroit (as examples) are not covelad. insights that
might be gleaned from shorter distance connections between trucking and other modes cannot
be assessed.

Based on the 2012ersion of theCVSeceived 30,251 records were shared which, in weighted
terms, is associated with an estimated 361,986 weekly truck trips of 100km or more. Of this total,
91,601 (44,415 for exports to the US and 47,186 for imports into Canada) of the estimated weekly
trips are crosdorder in nature and are thus most aligned with the focus of this study. The CVS
estimates that 100+ km trips for exports into the US generate 39.6 million km of truck travel in
aggregate per week, including empty trucks.

Some of these crodsorder trips are trucks moving containerdut not a large share. The data
suggests that 1221 of the weekly export trips (2.75%) and 1292 of the weekly import trips (also
2.75%) involve the movement of containers. Simply put, the vast majority of gloatdsiove

by truck over longer distances in the region are not containerized. This seems to suggest a
natural, builtin obstacle to a marine container service intended to deal with cbasder trade.

Onecaveatwith the CVS datas that thel00km-+trip endpoints(zones)capturedby a truck trip

in the data may not represent the true origim destination ofthe cargo being carriedin some

cases, the true origin/destination may be tied to a shorter feeder trip or some separate trip that

is also 100km+ Almost always, any given CVS record indicates that the trip origin or destination

is at the same location as the commodity origin/destination. Perhaps that information needs to

0S GIFr1Sy 6AGK | aaINIAYy 2F &l f Gé¢ tluck driven forO2 dzf R
example. Some analysis of connecting trips would be merited excegit #uch connections are

not captured to the best of our knowledge.
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Table2-2: Ontario Commercial Vehicle Survey: ProslaCons

PROS

1 Survey efforts located in the heart o

CONS

f

The data collection is labour intensive

the Great Lakes Region with trip T Data refreshed)_n I)./ every 67 years
. ) 1 Due to pandemic implications, the 2019 dat
visibility deep into the US )
o . . contains some 2012 records
1 Good visibility into what is carried by . . .
- : 1 The version of CVS data used for this proje
trucks (quantities, commodity types) . :
. contains no truck trips shorter than 100km
and the nature of the vehicle .
. o (by agreement with MTO)
1 Goodgeographical visibility into . . . o
. - I There is no time dimension in the data othe
where truck trips originate and . .
: than comparing results across the different
terminate and where they cross the
border CVS surveys every/oyears
1 o 1 Only the trucking mode is covered
1 Ability to leverage actual individual L .
1 Inherent limitations of a sample (e.qg., being

collected and detailed records from . L

the survey representative, weighting factors)

I Have to be careful about trying to draw
detailed nsights/conclusion beyond what th
sample data can realistically support

I For a given sampled truck trip, is the true
origin of the cargo the same location as the
origin of thetrucktrip?

Other Considerations

2.3 United States Bureau of Transportation Statistics

The USBureau of Transportation Statisti@®TSsummarizes trade data that is made available by
other agencies within the federal governmertiee Table-3 for a summary of the pros and cons
of the data. The summaries argquite detailed and are done in a manntrat is useful for
transportation researchersThe summaries do not allow the exploration of all dimensions of the
data at once. For examplhere is one summary that covers provirstte flows very well but

it does not permita simultaneous investig@n of the flows at specific crossing points.
Conversely, asummary that shows details on crossing points does not offer detadrigins and
destination at the provincetate level With Statscan data made available, it is possible to query
these dimersions at the same time.
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Table2-3: BTS Transborder Data: Pros and Cons

PROS CONS

1 Readily available and updated monthly T Commodity detail only to-2ligit HS codes

1 Excellent quantification of exports from 1 Imports into Canada are noaptured in
Canada irstandardized mass uni{e.g., guantity terms for trucking or rail
tonnes or as desired) 1 Not possible to comprehensively query .

1 Good geographical visibility for data dimensions at once
movements between states and T No information on individual trips or
provinces shipments

Coverage of all modes
A good historical database

= =

2.4 United States Commodity Flow Survey

The US Commodity flow survéVable 24) represents amajor undertakingthat is carried out
once every several years. The survey is unique in teatensively samplasdividual shipments

that originate in the U&nd this is done by gathering data from shippers who are in thé bes
position to know how the shipments traveCompare this approach with that of the CVS where
trucks are intercepted in the midst of their trips. While the means of data collection are different,
both surveys are intensive efforts that can be complebety every several years.

Most shipmentapturedare internal to the United Statgsince the focus of the effort is on the
United States) but there isgenerallygood representation for exportslearing into Ontario.
Marine appears to be aexception in this regard There areempiricallymany fewer marine
movements into Ontario than trucking movements ahdse few movements do not seem to be
getting sampled at the appropriate rate.
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Table2-4: US Commodity Flow Survey: Pros and Cons

PROS CONS

1 Individual records available at the level 1 Commodity detail only to-Bligit SCTG
single shipments codes

1 Enables a direct estimate of import 1 Updated only every several years (2017
tonnage into Ontario version released in 2020)

1 Good geographical visibility forigin 1 No coverage of exports from Canada in
state of crossorder shipment us

1 Coverage of all modes 1 Subject to the limitations of sampling an

1 Possible to analyze shipment size associated weighting processes.
relationships (e.g., across commodities] 1 Appears not to sample Great Lakes

1 Multi-modal shipments are captured marine adequately

2.5 Canadian Freight Analysis Framework

TheCanadian Freight Analysis Framew(ZiFAFYlatabaseprovidesdetail on road, rail and air
movementsof cargo and offersome subprovincialspatial detail for origins and destinations
within Canada and also estimatef crossborder flows.

The source prades more information on origindestination patterns associated withail
movementsthan any other data source that we have available to us at this pdirbmparison

of nationally orientedorigin-destination matrices for trucking and ralerived from the CFAF
showsavery different visual patterbetween the two The trucking matrix shows concentration

of activity near the diagonabf the matrix, indicating more in the way of localized, shorter
distance movements. The rail matremphastesY2 NS 2F | aO2 NNA R2 NJ
movements toward the US and tbe west coast at Vancouver.

TheCFAF is ndtighly detailed in terms afommodities but does offer about a dozen categories
as is shown ifrigure3-5, for example One significanlimitation is that the most recent version
is from 2017and we are not aware of plarfer an updated version.The road component in
particular relied on iputsfrom the Federal Trucking Commodity Oripastination survey that
isnot being repeated totte best of our knowledgeverall,the CFARas actedas a supportig
data source for this project more so than as a primary source.
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Table2-5: Canadian Freight Analysis Framework: Pros and Cons

PROS CONS

9 Offers coverage of how tonnage is 1 Most recent data are from 2017 an
related to shipments not likely to be updated

9 Offers subprovincial detail in Canada 1 Commodity breakdown is limited
linked to census metropolitan areas 1 No clarity into particular US states

1 Some insights into rail movements by of origin or destination
commodity type though only up to 9 Trucking elements developed base
2017 on sample andlependent on

9 Estimates of shipment counts are weighting scheme
provided along with associated 1 The data are aggregated and not
tonnages shown at the level of individual

shipments

In summary, a review of data sources reveals no siagkethat can answer all the required
needs. If crosborder trade data were released thimore geographic detail, then that single
data source could answer many of the questions which motivate this report. However, this is not
the reality. The diverse urstof measure used in Statscan trade datake it more complicated

to use for assessing aggregate quantity across diverse cargo types. The fact that the BTS source
does not have this problem is an attractive aspect but then the BTS data cannot help with
guantity for imports into Canada. The Statscan source is the best combination of commodity
detail and temporal information. The BTS source does not offer the same level of commodity
detail but is reliably available and accessible over tiiftee trade datasources use HS codes that
underlie international trade whereathe CVS in particular is based on SCTG codes. Conversions
are possible though this has not been carried out below.

The CVS data cannot help with temporal detail but offers the best combmafigeographic

detail and in providing an understanding of the specific commodities that are moving by truck.
LG A& | &aa&al YL SR dzyRSNEGFYRAY3IE K26SOSNI I yR
estimates of the true volumes that movethe vesion of the CVS data that we received actually

had a lot of geographic detail removed, but it remained head and shoulders above other sources
in this regard. The fact that trade data captures where goods cross the border is one important
favourable geodgaphic elementThe US Commodity Flow Survey is a useful source for providing
detail on what is flowing into Canada across certain crossings. Tonnage estimates are possible
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across main commodity classes and actual shipments are the units of sampled tibssrva
Since the CFAF appears unlikely to be updated, it is likely best viewed asimeseurce that
was useful to consider for this report.
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3.0ANALYTICARESULTS

This chapter seeks to providenaverviewof results that have come out of this studyrelation
to the data sources that have been leveragétneeds to be stressed th#tere have been two
main thrusts in the analytical work that has been done

1 one istools and capabilities that have been developed are in eay stages of
developmentand which can be useful in the future

1 the seconds analytical results that are summarized hened which account for the vast
majority of Chapter 3.

In either case the emphasis is omnderstanding themovement of goods by road anail
between Canada and the United Statbsough an appropriate utilization of the data sources
The efforts support modal diversificaticend a potential greater role for multimodal freight
transportthat includes the marine modeén the Canadian sid&he focus is on Southern Ontario
and on the US side, the focus in on the Great Lakes states.

3.1 All Modes

The map irFigure3-1, which utilizes the BTS source, captures the total tonnage (in metric tonnes)
of export flows which originate in Ontario andaeh destinations in US stateBonnage that
might, for example, originate in Quebec and pass through Ontario on its way to the US is not
included.Tonnage is divided into modes by each destination state. This is an excelledgvdbh
characterization ©54.5 million tonnes oéxport trade flows by all modesfrom Ontario. As

Table 31 shows, 37 million tonng®r about 68%of thisdall-modeg tonnage was destined for

a Great Lakes state in 2021.

Table3-1: All Modes Export Tonnage from Ontario to Great Lakes States (2021)

Total | Michigan  Ohio | lllinois | New | Pennsylvania Indiana = Wisconsin| Minnesota
York
37.15 | 12.95 572 467 418 3.20 2.75 2.37 1.33

40



Foundational Study on CreB®rder ShorSea Shipping Opportunities

Quantity (KGM)
1,237,212

(F77%6.000,000,000

Figure3-1: Ontario Export Quantities by Mode Flowing to US (202X ompiled from BTS
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TheMichigan pie in Figure-B characterizes the largest Ontaitio-state interaction but each of

the other large connections are all with states that share a boundary with the Great Lakes system.
The already higimpact of the marine sector in moving cressrder tonnage into the US is
readily apparent, though less so for New York state which relies more heavily on trucking. The
most heavily populated areas in New York state are fairly remote from the Great Lakes Seaway
system, which may help explain the defed lesser role of marine. Typically, trucking is
appearing as the most important mode for moving tonnage from Ontario to the Great Lakes
states, though not to the same extent in New York. Trucking, of course, is relatively even much
more important ifthe assessment is made in terms of value.

Figures 2 and 33 are associated with characterizing import flows into Ontario in a similar
manner. Butthe US BTS does not provide tonnage information to enable an imports counterpart
to Figure 31. As such,t&scan trade data is a better source for the current need. But as noted
in Chapter 2, issues with quantification and varying units of measure make it very difficult to
produce a single, accurate tonnage summary map for imports. Also, FigrasB33 depict
cargoes that clear into Ontario. A minority of the tonnages may be destined for other provinces
and there may be cargoes that clear in other provinces but are destined for Ontdoi. that

0KS € hiKSNE2al38 fpEkardd cagtuygoans unclassified by mode.

Bearing these caveats in mind, an absolute lower bound estimate of 49 million tonnes of goods
originating from the US cleared into Ontario in 2019 (the lastpandemic year captured in the

Statscan trade data that we possesajth an estimated 30 million tonnes of that originating

from Great Lakes States. These are underestimates because, for example, imported cargoes that
F'NBE ljdzZr YGAFASR G6AGK aydzYoSNI 2F dzyAGae | NB y2i
significant tonnage from the automotive sector. Other units of measure are excluded as well.

In Rgure 3-2, for cargoes thaare captured in the Statscan data in the KGMs unit of measure
(generally less bulk orientehd varied finished goods) it is evident thaidkingis generally the
dominant mode and especially 8dhen the movements originate in the Great Lakes Staldse
further off Texas is a notable exception. In Figg#% for cargoes captureth tonnes (TNE unit

of measure mostly bulk goods it is nteresting to notethe dominance of marineThenotable
strong exception isTNEimports from New York state From Minnesota, marine dominase
Overall, the two figurefor imports are broadly aligned with tharior exports figure: the Great
Lakes regioserves as a destination or origin fmuch of thenon-marinetonnagethat is linked

to Ontario and trucking playthe leading rolein the associated movementsConsideration of
the three figures collectivelguggests that the high prominence of trucking (most apparent in
Figure 32) opens the door for greater modal balance and the potential for marine to do more in
the Great Lakes region.
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Figure3-2: Import Quantities(KGM UOMJlearing into Ontario from US States (262020- Derived from StatsCan Trade Data
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Figure3-3: Import Quantities(TNE UOMglearing into Ontario from US States (262020 ¢ Derived fromStatsCan Trade Data

44



Foundational Study on CreB®rder ShorSea Shipping Opportunities

3.2 Road

In thisimportant sectionon truck movementsthere is a progression frotarger geographies to
smaller onesForthe former, the focus is on esting/historical movements between Ontario and

US statesvhile paying attention to the respective role of the modes. The discussion progresses
towards movements that are examined from a sutovincial or sukstate perspective. This
includes an analysif catchment areas around specific US Great Lakes ports and how they are
connected to Ontario and Quebec by truck movements. Finally, there is examination of high
ranking commodities that may present potential facreasednovemens by marine. A briefer

rail section follows a similar approach.

3.2.1ProvinceState Flows
Exports

Figure3-4, derived from the BTS datean be seen astauckingspecific conplement to Figure
3-1. The road slices from Figurg1l are broken down by major twaligit HS Codeswhile
emphasizinghe geographical allocation to the Great Lakes stafdshe28.5 million tonnes of
cargo that originated in Ontario and crossed into theby &uckin 2021 nearly 9246 are captured
in Figure3-4, with the remainder dispersed amongskeprominent cargoesApproximately 20
million tonnes was destined for the Great Lakes states &A@ million tonnes of this for
Michigan in particuldt

Figure3-4 clearly illustratedarge tonnags of iron and steel (code 72) and vehickesd parts
(code 87)flowing into the USfrom Ontario. There are8 to 10different codes that are in the
vicinity of 1 million tonnes flowing from Ontario to the US in 202hd there are several others
in the range 0600,000 tonnes per year and 250,0@0nes per yearThe figure merits careful
examination by interested parties to seecibmbinations of commodity and geography are of
interest. Also, 1 can be crosseferencal againstthe detailed portspecific charts shown in
Section 3.2.3where commodties are classified a bit differently based on the source data).

4 Note that that the BTSdata source will include crossborder movements that are less than 100km in length
whereas our working CVS data source does not. For the purposes of the current report, tb@sideration is
relevant for states that are very close to Ontaridorders (e.g, Michigan) but not so for states that are further

way (e.g., lllinois).
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11

Products of the milling industry; Malt; Starches; inulin; Wheat gluten l.

o~ Meat and edible meat offal [JIJl]

- Live animals I .

B4 Electrical machinery and equipment and parts thereof; -

E Miscellaneous chemical products . -

5 Sugars and sugar confectionery . .

m Fertilizers -

S Cereals -I

3 Soap, organic surface-active agents, washir‘:,ga:]::ﬁ.alatinns, lubricating preparations, artificial . -

S Rubber and articles thereof . -

kS Inorganic chemicals; Organic or inorganic compounds of precious metals... - -

o] Miscellaneous edible preparations . -

5 Pulp of wood or of other fibrous cellulosic material; Waste and scrap of paper or paperboard -

2 Furniture; Bedding, mattress suppurtlsi,g::is:gi:;\;i;::jimilar stuffed furnishings; Lamps and --

2 Aluminum and articles thereof - -
I Beverages, spirits and vinegar - -

~ Edible vegetables and certain roots and tubers [N -

o Residues and waste from the food industries; Prepared animal feed _ -

=2 Articles of stone, plaster, cement, asbestos, mica or similar materials - _

I Mineral fuels, mineral oils and products of 1\:i:iistillaﬁon; Bituminous substances; Mineral - -
Iy Artides of iron or steel [N I
3 Nuclear reactors, boilers, machinery and mechanical appliances; parts thereof - _

3 Wood and articles of wood; Wood charcoal - _

2 Paper and paperboard; Articles of paper pulp, of paper or of paperboard - _

3 Preparations of cereals, flour, starch or milk; Bakers' wares . _

Hd Salt; Sulfur; Earths and stone; Plastering materials, lime and cement _ _

a Plastics and articles thereof - _

-1 Spedal classification provisions _ _

> Vehicles, other than railway or tramway rolling stock, and parts and accessories thereof _—

n ron and stee - |

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

m Michigan mNew York m Ohio Pennsylvania mlllinois mindiana mWisconsin  ® Minnesocta m Other States

Figure3-4: Ontario Export Tonnages Crossing by Truck into US StatdsuMoyDigit HS Codes
(2021)- Source: BTS
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From Ontario to US and Mieo

Commodity B
Miscellaneous products
Automobiles and other Transportation Equipment
Base metals and Articles of Base metals
Agricultural products

Forest products I
Food |
Waste and Scrap |
Other Manufactured goods | N Origin
Plastic and Chemical products | : ::::
Minerals | I Hamiton
Fuel Oils and crude petroleum | Il Windsor
Coal ] M Rest of Ontario
0 2 4 6 8 10 12 14

Weight (Million Tonnes) =

Into Ontario from US and Mexico

Commodity =
Miscellaneous products

Automobiles and other Transportation Equipment | NG e
Base metals and Articles of Base metals | s
Agricultural products | I
Food D
Forest products | ..
Plastic and Chemical products A |
Other Manufactured goods | By
Fuel Oils and crude petroleum H H oshava
Minerals [N I Toronto
Waste and Scrap | = HWT::::
Coal [ [ Rest of Ontario
00 05 1.0 15 20 25 3.0 35 40 45 5.0 55 6.0 6.5

Weight (Million Tonnes) =

Figure3-5: Trucking Tonnage MovinBetween Ontario and US Mexico by Ontario Geography
and Commodity Class (201¢)Derived from CFAF

Figure 34 includestonnages that move a short distance across the border. Figtteofders

some clarity, for the Michigan crossings at least, on the magnitude of some of these shorter
distance flows. The figures show trucking export tonnages from Ontario (an estimateliBi m

tonnes) on the top panel and import tonnages on the bottom panel (an estimated 19.4 million
tonnes) based on the 2017 data from the Canadian Freight Analysis Framework. The data
geographically separates the Windsor Census Metropolitan area fromimérgegeographies in

Ontario and shows shorter distance shipments from Windsor are quite prominent under
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Imports

As has been mentionedracking tonnage flowgto Ontario in a nicely summarized way has
proved more problematic. Figur&2 and3-3 above have relied on Statscaade data, while

this section relies on th017 US Commaodity Flow Survey, which theoretically gives a direct
tonnage estimate of total import flows into Canadagures3-6 and3-7 show results for tonnage

and number of shipments respectively for the primary Michigan crossings into Canada for 2017
The breakdown is done bydigit SCTG commday codes and emplszes the extent to which
Great Lakes states acted as origins for the shipmeiitse estimated tonnageby all modes,
crossinginto Ontario by Michigan that year is 28.9 million tonfesFor trucking alone, the
estimate is 16.2 million tonneshich is almost entirely captured in Figu8é. Theactual final
province of destination is not captured in the sample

Of note for Figure &:

1 A code 36 automotive sector connection with Indiana stands out as does a code 23
Chemical products and pparations connection with Illinois

9 Ohio stands out for code 33 Articles of Base metal which reflects more refined products
than the related and very significant code 32 class

1 The Great Lakes states tend to dominate the origin of trucking shipmentsddatgest
tonnage classe$ut this is much less the case for code 03 agricultural products, code 11
natural sands and code 07 related to foodstuffs, fats and oils among others.

For Figure &, which focuses on the number of shipments that it takes to mbxeetonnages

from Figure %, the leading theme is the dominance of code Bttorized and other vehicles
(including parts) at nearly 3 million shipments crossing into Ontario in 2017. The frequency of
shipments is very high, perhaps over relatively shiistances back and forth across the border

in some cases. The large associated bar is shown as a pie instead to better present visible
shipment distributions for the other-g8igit codes. While Code 36 automotive is responsible for

the largest movemers in terms of tonnage and number of shipments, othalidit codes get
re-sorted significantly from one context to the other. Code 34 Machinery and Code 35 Electronics
oriented cargos are more prominent in shipment terms than tonnage terms. Bulk caeyuks

to ship much less frequently and in larger amounts as the upcoming Figireekes clear.

5 The importance of the Marine mode for crosorder movements into Canada seems to be significantly

underestimated by the 2017 Commodity Flow Survey
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Estimated Tonnage Imported by Truck via Primary Michigan Crossings (2017)

Furniture, Mattresses and Mattress Supports, Lamps, Lighting Fittings, and Illuminated Signs
Cereal Grains (includes seed)
Textiles, Leather, and Articles of Textiles or Leather

Meat, Poultry, Fish, Seafood, and Their Preparations

Animal Feed, Eggs, Honey, and Other Products of Animal Origin

Waste and Scrap (excludes of agriculture or food)

Paper or Paperboard Articles

Wood Products

Mixed Freight

Miscellaneous Manufactured Products

Pulp, Newsprint, Paper, and Paperboard

Other Coal and Petroleum Products, not elsewhere classified

Milled Grain Products and Preparations, and Bakery Products

Basic Chemicals

Electronic and Other Electrical Equipment and Comp eonents, and Office Equipment
Agricultural Products (excludes Animal Feed, Cereal Grains, and Forage Products)
Other Prepared Foodstuffs, and Fats and Oils

Natural Sands

Articles of Base Metal

Machinery

Plastics and Rubber

Other Non-Metallic Minerals not elsewhere classified

Non-Metallic Mineral Products

Other Chemical Products and Preparations

Base Metal in Primary or Semi-Finished Forms and in Finished Basic Shapes

36 32 23 31 13 24 34 33 11 07 03 35 20 06 19 27 40 43 26 28 41 04 05 30 02 39

Motorized and Other Vehicles (includes parts) | s

0 500,000 1,000,000 1,500,000 2,000,000 2,500,000 3,000,000
Tonnes
W Michigan ® Ohio ®Indiana Illincis W Wisconsin  WMinnesota M Other States

Figure3-6: Estimated Tonnagby SCTG Commaodity Codesported by Truck into Canada via Prary Michigan Crossings (2017)

Derived fromCommaodity Flow Survey
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Estimated Number of Shipments Imported by Truck via Primary Michigan Crossings (2017)

Milled Grain Products and Preparations, and Bakery Products [

(36) Motorized and Other Vehicles (includes parts) -
2.96 million shipments

Other Non-Metallic Minerals not elsewhere classified [
Wood Products |l

Paper or Paperboard Articles [l
Pulp, Newsprint, Paper, and Paperboard [

Other Coal and Petroleum Products, not elsewhere classified [JIIE

Agricultural Products (excludes Animal Feed, Cereal Grains, and Forage Products) | Minnesota

Wisconsin /\

Hinois

Other Prepared Foodstuffs, and Fats and Oils [N
Non-Metallic Mineral Products [N DI
Mixed Freight [N N
Printed Products [N D
Basic Chemicals [V
Furniture, Mattresses and Mattress Supports, Lamps, Lighting Fittings, and lluminated Signs [N NN
Precision Instruments and Apparatus [
Miscellaneous Manufactured Products [N DN
Textiles, Leather, and Articles of Textiles or Leather [N
Base Metal in Primary or Semi-Finished Forms and in Finished Basic Shapes [N 'S

Articles of Base Metal

Plastics and Rubber

Other Chemical Products and Preparations NN 1 A
Machinery |
R

Electronic and Other Electrical Equif tand Comj ts, and Office Equipment
0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000
# of Shipments
B Michigan MIndiana M Ohio Illinois M Wisconsin M Minnesota M Other States

Figure3-7: Estimated Shipments Imported by Truck into Canada via Primary Michigan Crossings (2D&ryed fromCFS
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Tonnage per Shipment Type Crossing into Ontario via Michigan (2017)

Precision Instruments and Apparatus
Printed Products
Textiles, Leather, and Articles of Textiles or Leather
Furniture, Mattresses and Matiress Supports, Lamps, Lighting...
Electronic and Other Electrical Equipment and Components, and...
Tobacco Products
Miscellaneous Manufactured Products
Motorized and Other Vehicles (includes parts)
Machinery
Transportation Equipment, not elsewhere classified
Articles of Base Metal
Mixed Freight
Plastics and Rubber
Pharmaceutical Products
Other Chemical Products and Preparations
Basic Chemicals
Paper or Paperboard Articles
Base Metal in Primary or Semi-Finished Forms and in Finished Basic...
Pulp, Newsprint, Paper, and Paperboard
Wood Products
Meat, Poultry, Fish, Seafood, and Their Preparations
Other Coal and Petroleum Products, not elsewhere classified
Other Prepared Foodstuffs, and Fats and Qils
Alcoholic Beverages and Denatured Alcohol
Agricultural Products (excludes Animal Feed, Cereal Grains, and...
Milled Grain Products and Preparations, and Bakery Products
Animal Feed, Eggs, Honey, and Other Products of Animal Origin
Non-Metallic Mineral Products
Monumental or Building Stone
Logs and Other Wood in the Rough
Fertilizers
Metallic Ores and Concentrates
Waste and Scrap {excludes of agriculture or food)
Natural Sands
Gasoline, Aviation Turbine Fuel, and Ethanol {includes Kerosene,...
Cereal Grains ({indudes seed)

Other Non-Metallic Minerals not elsewhere classified

2-digit SCTG Code
12 13 02 17 11 41 14 22 25 10 31 04 06 03 08 07 19 05 26 27 32 28 20 23 21 24 43 33 37 34 36 40 09 35 39 30 29 38

Gravel and Crushed Stone (excludes Dolomite and Slate)

(=]
w

10 15 20 25
Average Tonnes per Shipment

w
=]

35

Figure3-8: Average Tonnage per Shipment Type Cros&ing ruckinto Ontario via Michigan
(2017)¢ Derived from US Commaodity Flow Survey
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Figure3-8 aboveenablesgood perspective on how shipments and tonnage are reléedhe
main truckingcorridor from Michigan There is very wide variation in the average tonnage
shipment Code36 vehicles and parts works out almost perfectlyltd tonne on average per
shipmentbut shipment size for most product classes is much lar§geme of the bulk categories
are 20 tonnes or larger on avera@en the other hand, the C\it®licatesthat 100km+ trips (when
not empty) are generallgarryingsubstantiattonnages indicating the aggregation of shipments.

3.2.2SubProvincial/SubState Flows

The following series of figures are illustrative of trucking flows that can be attributed to sub
provincial areas (census divisions in this case) ang&ib areas (US counties in this casBitra
geographic detail is enabled by the 2019 CVS survey.

Figures3-9 to 3-12 are intended to emphasize the geographical patteomsthe Canadian side

but provide some idea of the commodity connections as well. The first two figures are focused
on trucking flows associated with the critical Windsor/Sarnia connection to the US via Michigan.
The first shows export flows to the US and the second showsrirfipws from the US. The latter

two figures do the samfor the Niagara crossing that connects to the US via New York Slatie.

that this series of figures considers trucking flows to and from ALL US states though the majority
of movements are linketb Great Lakes States. Figureé4and 315 below are counterpart
figures, in a sense, that give a good idea of how 100km+-biarsker trucking trips connect down

to the level of US states and counties. Too many US counties are involved for thosengpcomi
figures to use the same format as Figure8 ® 3-12. All of these figures can be considered as
close cousins of the more focused figures in Section 3.2.3 whigboatrspecific

Approximately700,000 weekly tonnes are shown for the Michigan crossjRggures @ and 3

10), fairly evenly balanced between exports and imports whereas about 340,000 tonnes weekly
are shown for the Niagara crossifgigures 3L1 and 312) with a bit more associated with
exports.Theordering of the items in the legend lmel each charshowsthe prominence of each
commodity type in tonnesWaste and Scrapre most prominenfor the two export crossing

Food products are highanking at bothmport crossings.

In terms of themes, all four charts and their associated cxistshow that Peel region dominates
over all other census divisions in terms of being an origin or destination for longer distance cross
border truck movementsClearly, these charts enable maonther observations with careful
study. It is also worth reviging Appendix @vhich offers some additional CVS basbdrtsthat

were developedn the 2012 data.These give a strongesse ofspecifictruck cargoesAppendix

E offers two mapgbased on 2019 CV®at give a good sense of overall flowghin the Great
Lakes regioetweenCanadiarcensus divisions and US counties.
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Weekly Export Tonnage Crossing into US via Windsor/Sarnia by Commodity and Canadian Origin
(100km+ truck trips) Source: 2019 CVS
m - T W
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I~
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1=
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E " Chatham-Kent --
o
TR |
2
L=
"g R4 Haldimand-Norfolk . I
-]
oo I
w8 Niagara I .
g
= Brant I .
g
- 9 i
oo Hastings I.
% Marguerite-D'Youville .
0 Peterborough .
" Huron II
£ Perth .
4 Frontenac l
% Lennox and Addington l
" Leeds and Grenville ‘I
2 Dufferin I
4 Prescott and Russell I
& Roussillon I
0 10,000 20,000 30,000 40,000 50,000 60,000 70,000
Weekly Tonnes
W Waste and Scrap = Transportation  Metals and Products Food
N Wood and Products M Chemicals and Preducts W Minerals N Agricultural Products
W Machinery and Electrical W Manufactured Products M Plastics, Rubber and Products B Petroleum and Products
B Unknown = Mail and Parcels = Empty Shipping Containers Privately Owned Goods

Figure3-9: Weekly Export Tonnage Crossing into US via Windsor/Sarnia by Commaodity and
Canadian Origin (100km+ truck trips)
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Weekly Import Tonnage Crossing from US via Windsor/Sarnia by Commodity and Canadian
Destination (100km+ truck trips) Source: 2019 CVS

W Waterloo - -
" Wellington - -
; s I
% Other Locations - -

o Middlesex - -

2 Hamilton . -

= Montréal . -

o Durham - .

o Brant -I
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Figure3-10: Weekly Import Tonnage Crossing from US via Windsor/Sarnia by Commodity and

Canadian Destination (100km+ truck trips)
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Province Codeand Census Division of Origin

Weekly Export Tonnage Crossing from US via Niagara by Commodity and Canadian Origin
(100km+ truck trips) Source: 2019 CVS
¥ Haldimand-Norfolk _
@ Niagara - -
H Wellington - -
0 Brant . -
0 Waterloo -
g Other Locations . .
0 Durham -
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] Oxford -
3 rere [
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B Waste and Scrap B Metals and Products B Food Wood and Products
H Petroleum and Products  Agricultural Products B Chemicals and Products H Minerals
H Transportation B Machinery and Electrical H Manufactured Products H Plastics, Rubber and Products
H Privately Owned Goods u Unknown u Mail and Parcels Empty Shipping Containers

Figure3-11: Weekly Exporffonnage Crossing into US via Niagara by Commodity and
Canadian Origin (100km+ truck trips)
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Province Code and Census Division of Destination
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Weekly Import Tonnage Crossing from US via Niagara by Commodity and Canadian Destination

Peel

Toronto

Halton

Hamilton

Niagara

York

Brant

Waterloo

Wellington

Oxford

Other Locations

Durham

Haldimand-Norfolk

Perth

Simcoe

Grey

Middlesex

Huron

Hastings

Essex

Montréal

e —__--__- --
—_— —

(100km+ truck trips) Source: 2019 CVS

10,000 20,000 30,000 40,000 50,000 60,000
Weekly Tonnes
® Chemicals and Products H Food = Metals and Products Minerals
u Wood and Products m Manufactured Products m Agricultural Products H Transportation
N Waste and Scrap B Machinery and Electrical H Petroleum and Products H Plastics, Rubber and Products
H Privately Owned Goods = Mail and Parcels = Unknown

Figure3-12: Weekly Import Tonnage Crossing from US via Niagara by Commodity and

Canadian Destinatiofl00km+ truck trips)
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Mapping, which is not used extensively in the current report, offers another way to characterize
spatial relationshipsThe map in Figur8-13 showsdetail ontonnagesassociated witHLOOkm+

truck trip originations. This figure has soe overlap with Figures-8 and 311 above which are
focused on expod. However, the quantities Figure 313 include domestic as well as cross
border movements. SCTG categoryo®2rlaps withthe Metal and Products category from33

and 311. SCTGategory 32300 more preciselyA & RS&ONA O SR & da. | NBX
aSOiA2ya YR 6ANBI 2F ANRY 2NJ adaSStéo

Tonnes

6,211106,448 (2)
2698t06211 (4)
1651102698 (5)
621101851 (3)
195t0 621 (8)
65t0 195 (8
6to 65 (7)

OoooEEm

G

Figure3-13: Weekly Outflows by Census DivisigrBars, rods, angles, shapesgctions and
wire, of iron and steel (SCT€32300)

The approach herayhichincludes longer distance domestic trips, assists with sample size and in
giving a sense of industrial concentration. Many census divisions do not show any weekly
outflows at allfor this category, which offers some insight in itself. Areas of the Greater Golden
Horseshe Region, especially Hamilton and Regions of Waterloo and Durham are leading origins.
There is a lesser concentration in the vicinity of Montreal. Maps like tbi#fseworthwhile detail

and can be used as a tool for inferring more about opportuniti#gps such as these can assist
with Statscan Trade data, for example, that lack the same level of geographic specificity.

57



Foundational Study on CreBeorder ShorSea Shipping Opportunities

DuPage

Genesee
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other Wind'®

Figure3-14: State/County Allocation of Import Trips CrossingdnCanada Via Michigan

Figures 3 to 312 do a good job of summarizing trucking flows to and from the US with detailed
reference to Ontario and Quebec geographie€onverselyFigues 313 and 314 summarize
correspondingconnections to US geographiddecause many states are significantly involved, a
hierarchical approach is used which identifies state and the leading counties witBinSimple

pie charts of trips to relevant US counties could have been executed, but the patterns are clearer

6 ConsideringFigure 3-14 for the Michigan crossing, note that the Port of Toledo is located in Lucas County,

Ohio; Port of Chicago is located in Cook County, lllinpBort of Cleveland is located in Cuyahoga County, Ohio.
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when the identity of the state is displayed as waB.it turns out, the patterns are fairly dispersed

with many US geographies involvedThe pies are based on truck trips rather than tonnage.
Among other things, they give a good sense of the relative importance of Great Lakes States for
longer distance truck movements relative to other important states outside the region.

Figure 314 above shars 100km+ import trips crossing via the primary Michigan crossings into
Ontario (some destined for beyond Ontario). In total, there are an estimated 34,521 such trips
each week, with 27,543 carrying at least some cargo. A bit more than a third of thettipsl
originate in Michigan. Of the 83 counties in Michigan, 9 of them show up as prominent origins
for Canadabound, longer truck trips. A significant share of Michigan trips is spread among the
large number of remaining counties. Most of the specifjcalentified counties in the pie are
quite close to the Canadian border either as part of the Detroit metropolitan area or closer to
Port Huron/Sarnia. There is a prominent connection with Genesee County that houses Flint, M,
slightly less than 100knrdm the border. Note that for the flow from Ontario and crossing at
Michigan, there are an estimated 34,521 trips with 24,781 being ceagying. Empty trucks
appear as more of a problem for trips flowing toward the US.

Other observations on the origsrof truck trips in the US:

1 Particular counties that stand out for Ohio are mostly in the western half of the state.

1 The three counties that stand out from lllinois are linked to the Chicago metropolitan
area.

1 The pattern for Indiana is not particularlyrehg for any one county, origins appear
dispersed.

1 Milwaukee county, which captures a lot of the associated metropolitan area, is not
relatively prominent as an origin for Wisconsin trips.

1 Webb County in Texas is prominent for long truck trips and iscagsd with Laredo TX
on the border with Mexico.

1 There are strong connections with eastern interior states such as Kentucky and
Tennessee.

Figure 315 focuses on the US destinations of 100km+ export truck trips from Canada, that are
crossing at Niagara, dnwhere they are terminating in the US. The data suggest that an
estimated 16,053 trips of this type cross into the US each week with 12,552 of the trips carrying
at least some cargo. Nearly half of the total trips are destined for New York state acohies

in the Buffalo/Niagara areas are by far most promin€rte reverse flows are 15,741 with 12,616
being cargecarrying.
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D

Other New York

PA (16.7%)

Figure3-15: State/County Allocation of Export Trips Crossing into US vaghira

Other observations include that:

1 Connections to the New York Metropolitan area are fairly significant when considering
aggregation across counties such as Kings and Queen, and New Jersey counties such as
union, Essex and Middlesex which are essdlgtpart of the larger metropolitan area.
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1 Erie County (including Erie, PA) is slightly more prominent than Allegheny County
(including Pittsburgh, PA) even though the latter is much more populated (though further
away).

1 Franklin County, OH (including Guohws) is one of the only counties that is connected to
Ontario through the Niagara and Michigan crossings (i.e. seen in both pie charts).
Cleveland, OH is much more connected via Niagara.

1 The counties of Ohio and particularly Pennsylvania are connect€htario in a fairly
dispersed manner. Few particular counties stand out.

A A

f C2NJ a20KSNE adlidSazr GkKk2asS t20FGSR Ff2y3 (K
3.2.3Port-specific Analysisf Truck Flows

An important analysis based on the CVS data,developedhere to characterizegoodsflow
connections by truck,between US Great Lakes port vicinities and Canadian census divisions
(almost entirely in Ontariavith a few from Quebec Usinggreat circle distances (not drive
times), US counties that are within 3Md 100km are identified around each of the US ports
under consideratioh Eachdefined area has truck flow connections to Canadian geographies
that can be characterized in terms of the strength of connection by geography and the types of
commodities tha are flowing. Through leveraging the CVS survey, these quantities can be
captured for both export flows from Canada and import flows into Canaltde that only carge
carrying trips are tabulated in this exercise, not empty ones.

So, for example, the Poof Chicagovicinity shows2,374weeklyexporttruck trips from Canada
(OntarioQuebec}hat arrive in US countidscatedwithin a 100km radius of the pofsee Table
3-2). This declines to 1,936 trips if a smaller 50km radius around the pose. uFor import
trips to Canada that originate near the port, the figures 2y686 and 2,260 trips respectively.

Table 33 allows the same port vicinities to be examined buterms of the connection just to

the GTHA as opposed to Ontario/Quebec. With this narrower focus, the number of export truck
trips to the Chicago vicinity declines from the 2,374 noted above to only 1,175. This reflects some
strong export connections t€hicago from many counties in southwest Ontario and elsewhere.
Note that an effort is made in TableZ3and 33 to choose a US port from each of the Great Lakes
(Detroit may be the best option to attribute to Lake Huron).

7 The states included in a radius arélentified and modified if needed For example, there are some Michigan counties that

are less than 100km from Chicago as the crow flies across Lake Michigan, but these are omitted from the Port of Chicago

catchment area.
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Table3-2: Estimated Weekly CrosBorder Truck Trips an@ionnage within 200km Radius

around Selected US Great Lakes Ports

US Port Export Trips ImportTrips Export Tonnes Import Tonnes
(to US) (from US) (to US) (from US)

Within 100km

Chicago 2,374 2,786 34,333 34,884
Cleveland 1,154 1,561 16,679 18,789
Detroit 7,111 5,235 116,488 74,456
Duluth 24 94 491 216
Milwaukee 562 591 7,967 7,807
Rochester, NY 1,659 1,913 32,550 29,324
Toledo 4,999 5,610 69,187 74,211
Within 50km

Chicago 1,936 2,260 27,907 28,320
Cleveland 442 723 6,400 9,368
Detroit 5,593 3,910 91,799 55,606
Duluth 32 213 619 2,804
Milwaukee 296 302 4,631 3,863
Rochester, NY 326 537 3,890 7,294
Toledo 1,144 1,204 15,995 13,850

Table3-3: Estimated Weekly GTHRInked Truck Trips and Tonnage withiokm Radius

around Selected US Great Lakes Ports

US Port Export Trips ImportTrips Export Tonnes Import Tonnes
(to US) (from US) (to US) (from US)

Within 100km

Chicago 1,175 1,985 16,920 24,223
Cleveland 651 823 9,146 8,836
Detroit 3,303 2,836 62,380 39,107
Milwaukee 251 341 3,379 4,389
Rochester, NY 1,023 786 19,730 9,622
Toledo 2,451 2,647 37,146 37,131
Within 50km

Chicago 1,012 1,721 14,798 20,522
Cleveland 207 414 2,434 4,836
Detroit 2,826 2,336 53,176 33,003
Milwaukee 123 199 1,811 2,705
Rochester, NY 244 203 2,368 2,759
Toledo 4869 432 8,571 5,584
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A few observations from Tables23and 33 are as follow:

1 The connections with the Detroit vicinity in terms of truck trips and tonnages is by far the
strongest relative to all the other ports. This is not surprising considering the close
proximity of Detroit to the key Hwy 401 corridor and industrial activities connected to it.

1 Chicago overall is a larger economic centre than Detroit, but the impacts of disiecay
and a lesser connection related to the automotive sector reduce the magnitude of the
trucking connection. Results suggest that Chicago is better centred on a larger critical
mass of Canadeonnected trucking activity than is Milwaukee.

1 Toledo demastrates the biggest relative difference between using a 50km and 100km
radius, with the latter radius being influenced a lot by Detroit and areas to the west of
Cleveland. No doubt there is a lot of crdm®der truck activity near Toledo. There is a
similar pattern with Rochester on Lake Ontario depending on the inclusion level of the
Buffalo region.

1 Duluth is chosen to represent Lake Superior but the CVS is not picking up strong trucking
connections to the core of Ontari®Vhat is picked up are conneghs to those parts of
Ontario that are closest to the Minnesota bordehe larger radius around Duluth
includes Minneapolist. Paul and this offers a modest boost to the connection.

For each of the Ports covered in Table &d 33 and for other po¢ntial ports and locations

that are not shown, it is possible to derive more detailed breakdowns of the character of the
trucking connections that are being assessed. For 6 of the 7 ports that are shown in these tables,
this is done through a series of @ded graphs. It is not done for the port at Duluth because the
CVS data captures insufficiemtidence of trucking connections to southern Ontario through the
data.

A series of 12 fulbage figures follows that details the trucking connections betweeaséhport
vicinities. The first six figures illustrate the nature of the commodity connections between the
given port vicinity and Ontario/Quebec. The latter six figures illustrate the nature of the
geographic connection between the given port vicinibidahe specificensus divisiongithin
Ontario/Quebec that are showing material trucking flows.

8 Bear in mind that this analysis excludes truck trips thatire less than 100kmin length (based on the data
made available) So, the actual trucking connections with Detroit are likely stronger than what is shown here.
Also, the results for Detroit omit Ohio counties, closer to Toledo, that are within the 100kmdais used. This

latter point is not material for the 50km radius scenario.
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For each of the two sets of figures, there is a chart that summarizes weekly trips and another that
summarizes weekly tonnage. The combined weekly tonnagenfusrts and exports determines

the ordering of commaodities (for the first set) and geographies (for the second set) from the
bottom of the tonnage chart, and the trips chart is made to align with the same ordering. For
the first set of charts, commoditseare characterized based on twiagyit SCTG codes and for the
second set, geographies are characterized by Canadian census divisions.

As the first example, FiguBel6 focuses on the strength of the commodity connections between
southern Ontario/Quebec anthe Port of Milwaukee. The dark red colour summarizes exports
from a givenCanadiancensus division to the vicinity within 50km of the Port of Milwaukee. The
lighter red colour shows what is incremental when the radius is increased from 50 to 100km. Th
dark blue and lighter blue colours respectively provide the same function for impuxs
Canada.

Figure 316 shows thaCode 2% pulp, newsprint, paper and paper board and Code Zhemical
products and preparatios stand out in the connection to Mihukee and especially in terms of
exports from Ontario/Quebec. Note that Code 23 has more potential in the sense of requiring a
smaller radius to the Port of Milwaukee. Code 43 Mixed Freight stands out for a tonnage import
connection to Canada while Co8é Machinery stands out for import trips into Canada.

The counterpart figure for Port of Milwaukee which focuses on geographies is FigarelBere

we see that Peel Region stands out for by far the strongest connection to the Milwaukee vicinity
and espeially so in terms of goods moving into Ontario. A variety of other census divisions in

and around the GTHA are prominently connected as well with connections to Quebec being much
more modest.

Going back to Tables8Band 33, it is possible to obtain figes on the total tonnages and trips
that are broken down in the charts. TB&S suggests that there are 1153 cdvgaring weekly
trips (import + export)by truck between Southern Ontario (primarfignd the Port of Milwaukee
vicinity associated withh5.7 thousand weekly tonnes based on the 100km radius.

This examplegives a sense of how to use the charts and tables. Clearly, more detailed
observations and conclusions are possible based on the Milwaukee charts alone and these could
lead to deeper dies into other particulars of the CVS or into trade data.

9 In the Milwaukee example, there are no doubt some significant truck flows to and from Manitoba. These

would be almost entirely uncaptured in the current analysis.
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Trip Counts b Port of Milwaukee Vicinity and Southern Ontario/ Quebec by SCTG Commodity Types ge flowing b Port of Milwaukee Vicinity and Southern Ontario/ Quebec by SCTG Commodity Types
Wood Products 2%
Miscellaneous Manufactured Products 4
Furniture, Mattresses and Mattress Supports, Lamps,... 39
Basic Chemicals 2
Agricultural Products Except Live Animals, Cereal... 03
Articles of Base Metal 3
Waste and Scrap a
Milled Grain Products and Preparations, and Bakery... 06
Paper or Paperboard Articles 28
Phammaceutical Products 2
Non-metallic Mineral Products 31
Base Metal in Primary or Semi-finished Forms and in... 2
Meat, Fish, Seafood, and Preparations 05
Motorized and Other Vehicles (Including Parts) 36
Non-metallic Minerals n.e.c. 3
Machinery 34
Plastics and Rubber 4
Mixed Freight 43
Prepared Foodstuffs n.e.c. and Fats and Oils 07
Chemical Products and Preparations n.e.c. 23
Pulp, Newsprint, Paper, and Paperboard 27
100 S0 0 50 100 150 1500 1000 500 0 500 1000 1500 2000
Weekly Trips Weekly Tonnes
Wimport<50km BImport50-100km WExport <50km @Export 50-100km Bimport<50km @Import50-100km MExport < 50km @ Export 50-100km

Figure3-16: Commodity Connections by Truck between Port of Milwaukee Vicinity and Ontario/Quebec
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Trip Counts between Port of Chicago Vicinity and Southern Ontario/ Quebec by SCTG Commodity Types Tonnage flowing between Port of Chicago Vicinity and Southern Ontario/ Quebec by SCTG Commodity Types
Cereal Grains 02
Non-metallic Minerals n.e.c. 3
Wood Products 26
Meat, Fish, Seafood, and Preparations 05
Waste and Scrap 41
Agricultural Products Except Live Animals, Cereal 03
Grains, and Forage Products
Machinery 34
Articles of Base Metal 33
Mixed Freight 43
Paper or Paperboard Articles 28
Basic Chemicals 20
Alcoholic Beverages 08
Plastics and Rubber 24
Non-metallic Mineral Products 31
Milled Grain Products and Preparations, and Bakery
06
Products
Chemical Products and Preparations n.e.c. 23
Motorized and Other Vehicles (Induding Parts) 36
Prepared Foodstuffs n.e.c. and Fats and Oils 07
Pulp, Newsprint, Paper, and Paperboard 27
Base Metal in Primary or Semi-finished Formsand in 32
Finished Basic Shapes
300 200 100 0 100 200 300 5000 4000 3000 2000 1000 0 1000 2000 3000 4000
Weekly Trips Weekly Tonnes
Mimport <50km BImport 50-100km BExport< 50km B Export50-100km B Import < 50km B Import 50-100km BExport< 50km @ Export50-100km

Figure3-17: Commodity Connections by Truck between Port@hicagaVicinity and Ontario/Quebec
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Trip Counts between Port of Cleveland Vicinity and Southern Ontario/ Quebec by SCTG Commodity Types Tonnage flowing between Port of Cleveland Vicinity and Southern Ontario/ Quebec by SCTG Commodity Types
Natural Sands 11
Non-metallic Minerals n.e.c. 13
Prepared Foodstuffs n.e.c. and Fats and Oils |07
Transportation Equipment n.e.c. 37
Paper or Paperboard Articles 28
Mixed Freight ;43
Agricultural Products Except Live Animals, Cereal Grains, los
and Forage Products
Textiles, Leather, and Articles 30

Electronic and Other Electrical Equip and Comp its,

and Office Equipment 33
Basic Chemicals 20
Machinery 34
Wood Products 26
Pulp, Newsprint, Paper, and Paperboard 27
Chemical Products and Preparations n.e.c. 23
Non-metallic Mineral Products 31
Waste and Scrap |41
Articles of Base Metal 33
Motorized and Other Vehicles (Including Parts) 36
Plastics and Rubber 24
Base Metal in Primary or Semi-finished Forms and in 32
Finished Basic Shapes
400 300 200 100 0 100 200 300 400 500 5000 2500 ] 2500 5000 7500 10000
Weekly Trips Weekly Tonnes
Wimport < 50km Bimport 50 - 100km B Export < 50km @ Export 50 - 100km Wimport < 50km Bimport 50 - 100km W Export < 50km @ Export 50 - 100km

Figure3-18: Commodity Connections by Truck between Port@eveland Vicinity and Ontario/Quebec
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Trip Counts between Port of Detrolt Vicinity and Southern Ontario/ Quebec by SCTG Commaodity Types Tonnage flowing between Port of Detroit Vicinity and Southern Ontario/ Quebec by SCTG Commodity Types
Fumiture, Mattresses and Mattress Supports, Lamps, 39
Lighting Fittings, and llluminated Signs
Artides of Base Metal 33
Electronic and Other Electrical Equipment and 35
Components, and Office Equipment
Meat, Fish, Seafood, and Preparations 05
Prepared Foodstuffs n.e.c. and Fatsand Oils 07
Alcoholic Beverages 08
Cereal Grains 02
Pulp, Newsprint, Paper, and Paperboard I 27
Wood Products 26
Agricultural Products Except Live Animals, Cereal Grains, o
and Forage Products ?
Mixed Freight 43
Products of Petroleum Refining n.e.c. and Coal Products 19
Chemical Products and Preparations n.e.c. 23
Machinery 34
Non-metallic Minerals n.e.c. 13
Non-metallic Mineral Products 31
Plastics and Rubber 24
Base Metal in Primary or Semi-finished Forms and in
Finished Basic Shapes 32
Motorized and Other Vehides (Induding Parts) 36
Waste and Scrap 41
3000 2000 1000 0 1000 2000 3000 4000 30000 20000 10000 0 10000 20000 30000 40000 50000 60000
Weekly Trips Weekly Tonnes
W import < 50km 8 import 50 -100km @ Export < 50km @ Export 50 - 100km W import < 50km @import 50 - 100km @ Export < 50km @ Export 50 - 100km

Figure3-19: Commaodity Connections by Truck between Port of Detroit Vicinity and Ontario/Quebec
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Trip Counts between Port of Toledo Vicinity and Southern Ontario/ Quebec by SCTG Commodity Types Tonnage flowing between Port of Toledo Vicinity and Southern Ontario/ Quebec by SCTG Commodity Types
Basic Chemicals 20
Pulp, Newsprint, Paper, and Paperboard 27
Wood Products 26
Chemical Products and Preparations n.e.c. 23
Agricultural Products Except Live Animals, Cereal Grains, and Forage 03
Products
Furniture, Mattresses and Mattress Supports, Lamps, Lighting 39
Fittings, and llluminated Signs
Meat, Fish, Seafood, and Preparations 05
Electronic and Other Bectrical Equipment and Components, and 3
Office Equipment
Miscellaneous Transported Products 42
Prepared Foodstuffs n.e.c. and Fats and Oils |07
Products of Petroleum Refining n.e.c. and Coal Products 119
Mixed Freight 43
Machinery £
Non-metallic Mineral Products 31
Cereal Grains 02
Non-metallic Minerals n.e.c. 13
Plastics and Rubber 24
Waste and Scrap 41
Base Metal in Primary or Semi-finished Forms and in Finished Basic 2
Shapes
Motorized and Other Vehicles (Including Parts) 36
3000 2000 1000 0 1000 2000 3000 25000 20000 15000 10000 5000 0 5000 10000 15000 20000
Weekly Trips Weekly Tonnes
®Import < 50km Bimport 50 - 100km W Export < 50km @ Export 50 - 100km Wimport < 50km @import 50 - 100km WExport < 50km @Export 50 - 100km

Figure3-20: Commodity Connections by Truck between Port ©bledoVicinity and Ontario/Quebec
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Trip Counts between Port of Rochester Vicinity and Southern Ontario/ Quebec by SCTG Commodity Types Te ge fl g b Port of Roch Vicinity and Southern Ontario/ Quebec by SCTG Commaodity Types
MixedFreight 43
Fertilizers and Fertilizer Materials 22
Cereal Grains 02
Miscellaneous Transported Products 42
Paper or Paperboard Articles 28
Gravel and Crushed Stone 12
Articles of Base Metal 33
Products of Petroleum Refining n.e.c.and Coal Products 19
Base Metalin Primary or Semi-finished Formsand in Finish ed Basic 32
Shapes
Wood Products 26
Agricultural Products Except Live Animals, Cereal Grains, and Forage 03
Products
Miled Grain Productsand Preparations, and Bakery Products 06
Animal Feed and Feed Ingredients, Cereal Straw, and Eggs and 04
Other Products of Animal Originn.e.c.
Non-metallic Minerals n.e.c. 13
Pulp, Newsprint, Paper,and Paperboard 27
Prepared Foodstuffs n.e.c.and Fats and Ois 07
Motorized and Other Vehicles (Including Parts) 36
Basic Ch emicals 20
Non-metallic Mineral Products 31
Waste and Scrap 41
400 200 [} 200 400 600 800 1000 10000 5000 L] 5000 10000 15000 20000
Weekly Trips Weekly Tonnes
Bimport<50km  EImport50-100km M Export<50km B Export 50-100km B Import < 50km B Import 50-100km B Export < 50km © Export 50-100km

Figure3-21: Commodity Connections by Truck between PortRéchesteVicinity and Ontario/Quebec
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Trip Counts between Port of Milwaukee Vicinity and Southern Ontario by Census Divisions : T flowing b Port of Mil kee Vicinity and Southern Ontario by Census Divisions
Westmorland | 1307
Longueuil 2458
Halifax 1209
Beauharnois-Salaberry | 2470
Hastings 3512
Haldimand-Norfolk 3528
Vaudreuil-Soulanges 2471
Sept-Riviéres—Caniapiscau 2497
Francheville 2437
Stormont, Dundas and Glengarry 3501
Hamilton 3525
Brant 3529
Montréal ‘ 2466
York 3519
Toronto 3520
Niagara 3526
Wateroo ‘ 3530
Wellington 3523
Halton 3524
Middlesex 3539
Peel \ 3521
250 200 150 100 50 0 50 100 150 3000 2500 2000 1500 1000 500 0 500 1000 1500 2000
Weekly Trips : Weekly Tonnes
B Import< 50km @ Import50-100km B Export <50km & Export 50-100km : Himport< 50km  BImport50-100km  ®Export <50km @ Export 50-100km

Figure3-22: GeographicalConnectionsby Truck betweerPort of Milwaukee Vicinity by Trucknd Ontario/Quebec
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Trip Counts between Port of Chicago Vicinity and Southern Ontario/ Quebec by Census Divisions Tonnage flowing between Port of Chicago Vicinity and Southern Ontario/ Quebec by Census Divisions
Le Saguenay-et-son-Fjord 2494
Cochrane 3556
Robert-Qiche 2427
Lennox and Addington 3511
Hastings 3512
Simcoe 3543
Dwham 3518
Brant 3529
Esex 3537
Niagara 3526
Middlesex 3539
Waterloo 3530
Montréal 2466
York 3519
Wellington 3523
Oxford 3532
Toronto 3520
Halton 3524
Hamikon 3525
Peel 3521
1400 1200 1000 800 600 400 200 0 200 400 600 800 15000 12500 10000 7500 5000 2500 0 2500 5000 7500
Weekly Trips Weekly Tonnes
B Import < 50km @ Import 50-100km W Export < 50km @ Export 50-100km W Import < 50km @ Import 50-100km B Export < 50km B Export 50-100km

Figure3-23: GeographicalConnectionsdy Truck betwea Port of Chicago Vicinitgand Ontario/Quebec
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Trip Counts between Port of Cleveland Vicinity and Southern Ontario/ Quebec by Census Division
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Figure3-24: Geographical Connectiortisy Truck betweerPort of Cleveland Vicinitand Ontario/Quebec
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Figure3-25: Geographical Connectiortsy Truck betweerPort of Detroit Vicinity and Ontario/Quebec
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Trip Counts between Port of Toledo Vicinity and Southern Ontario/ Quebec by Census Division Tonnage flowing between Port of Toledo Vicinity and Southern Ontarlo/ Quebec by Census Division

Huron 13540
Perth 13531
Montréal | 2466
Simcoe 13543
Wellington |3523
Haldimand-Norfolk {3528
Elgin 3534
Niagara |3526
Chatham-Kent 13536
Durham {3518
Lambton |3538
Waterloo 3530
Essex 13537
Oxford 13532
Middlesex 13539
Toronto 13520
York 13519
Halton |3524
Hamilton |3525
Peel |3521
1500 1000 500 0 500 1000 1500 20000 15000 10000 5000 0 5000 10000 15000
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Wimport <50km  Bimport 50 -100km  BExport <50km B Export 50 - 100km B import <50km Bimport 50 - 100km B Export <50km BExport 50 - 100km

Figure3-26: GeographicalConnectionsby Truck betweerPort of Toledo Vicinityand Ontario/Quebec
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Tonnage flowing between Port of Rochester Vicinity and Southern Ontario/ Quebec by Census Divisions
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Figure3-27: Geographical Connectiort®y Truck betweerPort of Rochester Vicinitand Ontario/Quebec
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To conclude the discussion on the portinity charts above, a few useful observations can be
made:

1 The colour patterns give a quick clue as to whether a given port vicinity relies a lot on the full
100km radius to generate a strong cargo connection. The Port of Toledo and the Port of
Rochesterstand out in this regard whileonverselyfor the Ports of Chicago and Detrcét
lot of the connection is accounted for within 50kny opportunity for the Port of Rochester
is likely best interpreted as means to exchange goods betweparts of Ontaio and the
Buffalo region.

1 For the Detroit vicinity, Code 36 relating to automotive supply chains really stands oloe
import and export side. Given that the trips shown are for 100km+, the prominence is even
more noteworthy. There are also largenttage flows (and high tonnages per trip) associated
with Code 4waste and scrap coming from Ontario. Significant tonnége€ode 32 metals
are also likely tied into automotive supply chains.

1 The Port of Cleveland stands out for export flows into theolSode 32 metals.On the
import side, there are several commodity types with notable volumes and especially with a
100km radius.

1 The Port of Chicago vicinity stands out for its diversity of cargoes relative to other port
vicinities. This is consistentith that ared? reputation as a major distribution hub.
Geographically, the connection is by far strongest with Pa@bther noted distributiorhub)
and especially so for goods moving into Ontario.

1 The City of Hamilton stands out most for its conneattio the Lake Erie ports of Cleveland
and Toledo and there is evidence of a good Code 32 metals connection in this regard.

One important methodological noteefore moving ons that itis technicallypossible to develop
charts that break down commodity connections between a given port vicinity and specific census
divisions. In that scenario, a chart along the lines of Figtiré@ ould be done specifically for Peel
Region, for example. Should there future interest in further detail in this regard, it will be
important to tread cautiously where there is a danger of ewgerpreting a relatively small
number of trucks that were actually sampled in the related contexts. The smaller the sampled
flows associated with a given port vicinitgnsus division combination, the moreativised the

more specific charts would beé?otentially, there are few candidates beyond Peel Region where
this might be viable. On the other hand, it could be worthwhileléofor a concentrated region

like the GTHA. Such a series of charts would be a counterpart to Fable 3
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438to 655 (4)
221to 438 (4)

4to 221 (36)

Figure3-28: Estimated Weekly Truck Trips (100km+) flowing from Ontario Census Divisions to
Wedern New York Region

Figure3-28 can be considered an extension to the port analysis for the Port of Rochester case.
The mapshowsestimated weekly truck trips flowing from Southern Ontario to the Western New
York Region in green (excluding areas east of Lake Ont&ashlts shown for Niagara region

on the Canadian side of the bordare significantly impacted by the omissiontafck trips less
than 100kmdriving distanceA few census divisiom®rth of Lake Ontariare manually labelled.

In principle, cros$ake marine potential might be considered strongest where it can most directly
reduce the shipping distanceelative toother modes Durham region, on the east of the Greater
Toronto Area, seems the most promising in that regand Peterborough shows very modest
potential, but other counties to the east do not even register in the CVS for-taksgpotential
moving to wegern New York. The strongest market potential for crbeise Ontario movements
appears to lie in the GTA and to its wdmsit these are also areas where the geographical
advantage of marine, relative to trucking, is significantly redudéuds exampléelps toillustrate

that economic activity has tended to organize itself so tradd transport isbest supported
accessibility has been an enormous consideratiamd what is very accessible for road may be
lessrelativelyaccessible for marine.
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3.2.4 GHGEmissionAnalysis

In this section, the Ports analydisat has assessed the connection of US port vicinities to
Southern Ontario igxtended into a GHG analysi$helocational focus of the analysis within
Southern Ontario ishe six census divisions that compose the Greater Toronto Hamilton Area
(Toronto, Hamilton, Peel, Halton, York and Durhagffectively, the same data that supports the
ports analysis alstorms the basis for th&GHG analysisThe scenario below assumes that 10%
of the crossborder tonnage moving by truck betwedine GTHA and selected US Portmas/ed

by multtmodal trips instead. The vast majority of the distanassumed covered kihe marine
modeandintra-metropolitantrucking isused toretrieve goods fronthe origin and deliver to the
destination.

The steps supporting the GHG analysis are as follows:

1. Thedrive distances between GTHAcensus divisiongDurham, Halton, Hamilton, Peel,
Toronto, and York) andselected US post (Chicago, Cleveland, Detroit, Duluth,
Milwaukee, Rochester, and Toledo)Vesbeen extracted from Google Maps AFPhble
3-4) and captured as an origitlestination matrix

2. These drive distances amaultiplied by corresponding weekly tonnage flows in btk
export and importdirectionsto derive esimates of the total tonnekm that are removed
from the road(by not employing these lomg distance truck trips

3. Atrucking emission factaf 65.6 grams per tonrn&m (Research and Traffic Group, 2013)
is applied to the totadin 2) and theresult isconverted into tonne®f GHG emissions

4. Estimates ohet GHG reductionare obtained bycalculatingmarine emissiondased on
8.1 grams per tonrndm (Research and Traffic Group, 2018¢sseldailored to short sea
shipping could have higher emission ratkan what is quoted here.

Table3-4: US Great Lakes' ports and GTHA distance maitrikm

Road Distance Chicago Cleveland Detroit Duluth Milwaukee Rochester Toledo

Durham 902 406 449 1506 1048 357 539
Halton 800 304 347 1404 946 255 437
Hamilton 761 265 308 1365 907 216 398
Peel 822 326 369 1426 968 277 459
Toronto 829 333 376 1433 975 272 466
York 846 350 393 1450 992 301 483
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The results associated withe endproduct of Step 3 are shown ifable 35 below!®. Many of

the totals that are seen are consistent with observations made about the ports analysis.
Certainly, thampact of theradius assumed around any given US Portoaarery significant. The
results for Rochester and Toledo show this especiaBG savings for Chicago are driven much
more bythe longer distances to the GTH#&hereas thesimilar savings for Detroit are driven
more bythe much larger tonnages involvedlhelarge 100km Toledo result isedermined by
good access to Detradriented tonnagebut movement of Detroit tonnageto and fromthe
GTHA via Toledeseems unrealisticAlarge catchment areéor Toledothat involvesinterior US
states near Interstat@5 is anotheplausibleapproach not directly analyzed her&hetotals for
Cleveland areelatively minimal based on a combination of smaller tonnages and shorter
distanceto the GTHA.

Table3-5: GHG Emissions Eliminated with Removal of Trucking (0% share of tonnage)

Weekly GHG Emissions Saved from Removal of US Port-GTHA Trucking Legs:
Based on Reallocation of 10% of CVS Estimated Tonnage to Marine

US Port Export Trips Export Trips  Import Trips Import Trips Total Total
50km radius 100km radius 50km radius 100km radius 50km radius 100 km radius

In Tonnes

Chicago 78.8 89.9 109.5 129.7 188.3 219.6
Cleveland 5 18.3 10.1 18.8 15.1 37.1
Detroit 128.6 151.6 79.7 94.3 208.3 245.9
Milwaukee 11.4 21.4 17.1 27.8 28.5 49.1
Rochester, NY 4.3 36.2 4.7 17 9 53.2
Toledo 25.1 108.8 16.7 111.6 41.8 220.4

To close this analysis, it is worth examining the trucking emissions assowaiditetfuck trips
from shipment origins to port origins and from port destinations to final destinatigvisen
marine is involved) If an average of 75 km of combined travel for the total of both trips ends is
assumedthen:

101t has to beacknowledged that over time, zero emission trucking is likely to become more prominent for long
distance movements involving even heavy vehicles. At that time, per km disbases forms of analysis like this
one will not apply very well. In the casklmttery-poweredtrucks, for example, emission footprints appear to shift

to manufacturingand otherprocesseslinked to supply chains
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1 For the 100km radius, it mughlyestimated thatthe Chicagand GTHAinked trip end
emissions would amount to 21% of the 219.6 tonnésmissionsaved(and shown in
Table 35) or 45.4 tonnes per week.

1 Corresponding trip end emissiofgr Clevelandand Rochesteare relatively largeand
amount toabout 40%of the GHGs saved and shownTable 3.5.This ibecause intra
metropolitan truck movements taeither endgenerate significant tonn&m relative to
the shorteroverall distances involveaetween the given US port and the GTHA

91 For Detroit and Toledorip end emissions represeapproximately30%of the Table &6
GHG savings.

To some extent, the emissions associated with trip ends also apply tedlstamce pointo-

point truck movements. Tehinitial few or last few kilometres of tripgsom specific origins to
specific destinations remain present in long truck trips and generate emissions as wethegait

will be conducted more efficientlyn direct movements relative to havinggvo ports act as
intermediate stops. So, for example, the 45.4 tonne figure expressed above for CGitatfo
would be reduced by some significant amount if expressed in true net terms. A more detailed
simulation would be required to offer greater precision in tfégard.

This brief examination of trip ends does not alter the fact that there are significant GHG savings
to berealized (see Table)if marine is involved in the lordistance leg of cargo movements

3.2.5Examiningd-digit HS codes fomarine opportunity

As has been mentionethe Statscan trade database is possibly the most powsdutce on an
ongoing basis for assessingpotential cargoes that couldsupport short sea shipping
opportunities. The shortcomings of the datge.g., lack of geographic specificityave been
described already but the fact remains thatdBourcecaptures a tremendous amount of detail.

In its raw form, the trade data is ndtighly accessible tanany who mightwant to use it for
decision suppdr As such, the creation of useful toolshelp leveragethe datais needed. The
properties of a basic spreadsheet tool, customized to examine StatsCan trade flows in the Great
Lakes region, are outlined in Appendix De &appendix also gives a sensehofv that tool could

help form the basis for a future dashboard.

The tool in Appendix D was used to quickly generate the results that form the basis of Figures 3
29 and 330. The process of exploring for specific cargo opportunities is very likely idweitre
looking more deeply into specific HS codes of 4 digits or more. Fig@@8ks at 4digit codes

for high tonnage codes moving into Ontario by truck from a Great Lakes state intB@last
pre-pandemic year for which we have the Statscan trddéa). The figure is based on cargoes
with units of measure such as tonnes, kilograms or litres. Cargoes in automotive supply chains,
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as shown in Chapter 2, are not typically measured in these units and are not skayuane 330
is the exports countgrart.

In terms of specific observations:

1 There were a combined approximate 400,000 tonnes of code 1201 soybeans clearing into
Ontario from Michigan and New York state.

1 There were over a million tonnes of products manufactured from coal (code 2701) that
cleared into Ontario and originated in Michigan.

1 There were about 650,000 tonnes of code 7204 ferrous waste and scrap that moved from
Ontario to varied Great Lakes states.

1 There are several records associated with the movement ofdl&d iron and steel by
truck to varied Great Lakes states. These are in the range of 200,000 to 400,000 tonnes
for 2019 and would have required many truck trips.
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Leading 4 Digit HS Cargoes Clearing into Ontario by Truck (2019)

paper and paperboard, coated on one or both sides with kaolin {china clay) or other . -
inorganic substances {(with no other coating), in rolls or sheets

toilet paper, towels and similar household, sanitary or hospital articles, articles of apparel -
and clothing accessories, of paper, pulp, wadding etc

flat-rolled iron or nonalloy steel products, 600 mm (23.6 in.) or more wide, hot-rolled, not - .
clad, plated or coated

gypsum; anhydrite; plasters (consisting of calcined gypsum or calcined sulfate) [

mineral or chemical fertilizers with two of the three fertilizer elements; fertilizers nesoi; -
fertilizers in packs etc. not over 10 kg gross weight

mechanical woodpulp [N
cartons, bags and other packing containers of paper, paperboard, cellulose wadding etc.; --
office box files, letter trays, etc. of paper or paperboard

sauces and preparations therefor; mixed condiments and mixed seasonings; mustard .-
flour and meal and prepared mustard

resid of starch f e and other residues and waste of sugar manufacture, _
brewing or distilling dregs and waste, whether or not in pellets

waters, including mineral waters and aerated waters, containing added sweetening or --
flavored, and other nonalcoholic beverages nesoi

prepared foods from swelling or roasting cereals or products; cereals (exc corn), in grain _
form flakes or worked grain prepared n.e.s.o.i

chemical woodpulp, sulfite, other than dissolving grades [N

flat-rolled iron or nonalloy steel products, less than 600 mm (23.6 in.) wide, not clad,
plated or coated - I

preparations of a kind used in animal feeding [N
bread, pastry, cakes, bisuits and other bakers' wares; communion wafers, empty capsules - -
for medicine etc., sealing wafers, rice paper etc.
coke and semicoke of coal, of lignite or of peat, whether or not agglomerated; retort
carbon LB
aluminum plates, sheets and strip, over 0.2 mm (0.0079 in.) thick [N
articles of asphalt or of similar material (for example, petroleum bitumen or coal tar
pitch) I
tubes, pipes and hollow profiles nesoi (open seamed or welded, riveted or similarly _ .

closed), of iron or steel

flat-rolled alloy steel {other than stainless) products, 600 mm (23.6 in.) or more wide [N

ferrous waste and scrap; remelting scrap ingots of iron or steel _I
paper and paperboard, uncoated, nesoi, in rolls or sheets, not further worked or _
processed than as specified in note 2 to chapter 48
petroleum oils& oils from bituminous mins (other than crude)& products therefrom, _ -

nesoi, containing 70% (by weight) or more of these oils; waste oils

soybeans, whether or not broken _

flat-rolled iron or nonalloy steel products, 600 mm (23.6 in.) or more wide, clad, plated or
! eated [ |

organic surface-active agents (other than soap); surface-active, washing, and cleaning _ -
preparations, whether or not containing soap, nesoi

salt (incl table & denaturd salt) & pure sodium chloride, wheth/not in aqueous solution or _-
contain added anticaking/free flowing agents; sea water

waste and scrap of paper or paperboard _—
coal; briquettes, ovoids and similar solid fuels manufactured from coal |GGG

screws, bolts, nuts, coach screws, screw hooks, rivets, cotters, cotter pins, washers and _ _
similar articles, of iron or steel
0 200,000 400,000 600,000 800,000 1,000,000 1,200,000 1,400,000
Tonnes
mMichigan mNew York m Ohio Indiana m Pennsylvania mlllinois mMinnesota m Wisconsin

Figure3-29: Leading 4digit HS Cargoes Clearing inBntario by Truck from Great Lakes States

(2019)¢ Derived fromStatsCan Trad®ata
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Leading 4-digit HS cargoes clearing into the US by Truck from Ontario

aluminum plates, sheets and strip, over 0.2 mm (0.0079 in.) thick [N
feldspar; leucite; nepheline and nepheline syenite; fluorspar [N
cucumbers and gherkins, fresh or chilled [N

plates, sheets, film, foil and strip, except self-adhesive, of plastics, non-
cellular, not reinforced, laminated etc. or combined with other materials

bars and rods of iron or nonall oy steel, hot-rolled, in irregularly wound coils [IENVE
tomatoes, fresh or chilled N
petroleum gases and other gaseous hydrocarbons [N

vegetables nesoi, fresh or chilled IIINH

soybean oilcake and other solid residues resulting from the extraction of soy |
bean oil, whether or not ground or in the form of pellets

newsprint, in rolls or sheets [N

waters, including mineral waters and aerated waters, containing added
sweetening or flavored, and other nonalcoholic beverages nesoi o m
flat-rolled iron or nonalloy steel products, less than 600 mm (23.6 in.) wide,
not clad, plated or coated L
sugars nesoi, including chemically pure lactose, maltose, glucose and fructose
in solid form; sugar syrups (plain); artificial honey; caramel —
pebbles, gravel etc. used for concrete aggregates etc.; macadam of slag, dross
etc.; granules, chippings and powder of marble, alabaster, granite etc.
oilcake and other solid residues (in pellets or not), resulting from the
extraction of vegetable fats or oils {(except from soybeans or peanuts), nasoi I—
residues of starch manufacture and other residues and waste of sugar e
manufacture, brewing or distilling dregs and waste, whether or not in pellets
salt {incl table & denaturd salt) & pure sodium chloride, wheth/not in
aqueous solution or contain added anticaking/free flowing agents; sea water

mineral or chemical fertilizers, nitrogenous |

aluminum waste and scrap [N

flat-rolled alloy steel {other than stainless) products, 600 mm (23.6 in.) or
more wide
portland cement, aluminous cement, slag cement, supersulfate cement and
similar hydraulic cements I
flat-rolled iron or nonalloy steel products, 600 mm {23.6 in.) or more wide, T =
cold-rolled, not clad, plated or coated
paper and paperboard, uncoated, nesoi, in rolls or sheets, not further worked
or processed than as specified in note 2 to chapter 48 -, =
petroleum oils& oils from bituminous mins (other than crude)& products
therefrom, nesoi, containing 70% (by weight) or more of these oils; waste oils L
bread, pastry, cakes, bisuits and other bakers' wares; communion wafers,
empty capsules for medicine etc., sealing wafers, rice paper etc. L -1
tubes, pipes and hollow profiles nesoi (open seamed or welded, riveted or
similarly closed), of iron or steel

waste and scrap of paper or paperboard [N
flat-rolled iron or nonalloy steel products, 600 mm (23.6 in.) or more wide, m

clad, plated or coated
flat-rolled iron or nonalloy steel products, 600 mm {23.6 in.) or more wide,
hot-rolled, not clad, plated or coated

ferrous waste and scrap; remelting scrap ingots of iron or steel |GGG N |

7204 7208 7210 4707 7306 1905 2710 4805 7209 2523 7225 7602 3102 2501 2303 2306 2517 1702 7211 2202 4801 2304 0709 2711 0702 7213 3920 0707 2529 7606

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000
Tonnes

B Michigan mNew York m Ohio Pennsylvania M lllinois MIndiana M Wisconsin M Minnesota

Figure3-30: Leading 4digit HS Cargoes Clearifrgm Ontariointo Great Lakes Statdsy Truck
(2019)¢ Derived fromStatsCan Trad®ata
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] Miscellaneous chemical prod
= Fertilizers
a Animal or vegetable fats and oils and their cleavage products; Prepared edible fats; Animal or vegetable waxes
3 Articles of stone, plaster, cement, asbestos, mica or similar materials
o Pulp of wood or of other fibrous cellulosic material; Waste and scrap of paper or paperboard
a Organic chemicals
» Inorganic chemicals; Organic or inorganic compounds of precious metals, of rare-earth metals, of radioactive elements
o or of isotopes

a Plastics and articles thereof
H Salt; Sulfur; Earths and stone; Plastering materials, lime and cement
5 Mineral fuels, mineral oils and products of their distillation; Bituminous substances; Mineral waxes
y Wood and artides of wood; Wood charcoal
5 Vebhicles, other than railway or tramway rolling stock, and parts and accessories thereof
o Iron and steel

m California  ® Michigan mIndiana Pennsylvania ®QOhio  mlllinois

Figure3-31: Ontario Export Tonnages Crossing by Rail to US StatétSGommaodity Types (2021) (Source: Derived from BTS)
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3.3Rall

At the request of industry stakeholderand due to data constraintshis report has putmuch
more emphasis on short sea shipping opportunities that ragge fromcollaborative cargo
movement with the trucking sector. This section presents a compact review of cargotdlows
and from Ontario in relation to the rail sectoilhe briefer nature of the section partly reflects
that there is less data to analyzeThe ¥©S data, for example, does not cover rag.will become
clear, there is alsoraapparentlesser diversity of cargoes that move by batween Ontario and
the USrelative to what moves by truck.

From Ontario to US/Mexico

Commaodity =
Forest products
Plastic and Chemical products
Automobiles and other Transportation Equipment
Base metals and Articles of Base metals
Fuel Oils and crude petroleum

Waste and Scrap

Minerals | e
Food — o ot
. Toronto
Agricultural products g : Hamilton
Miscellaneous products | Il Windsor

Other Manufactured goods I Rest of Ontario

00 02 0.4 06 08 1.0 12 14 16 18 20 22 24 26

Weight (Million Tonnes) =

To Ontario from US/Mexico

Commodity -
Plastic and Chemical products
Minerals
Fuel Qils and crude petroleum
Automobiles and other Transportation Equipment
Base metals and Articles of Base metals
Food
Forest products
Agricultural products
Waste and Scrap
Other Manufactured goods
Miscellaneous products
Coal

-
(=]
-
co
(8]
o

1.0 1.2 14

=]
o
o
(X]
o
=
o
o
o
o

Weight (Million Tonnes) =

Figure3-32: Rail Tonnage Movingetween Ontarioand US Mexico by Ontario Geography
and Commodity Class (201g)derived from CFAF data

Figure 331 on the preceding pagshows export flows from Ontario that are associated with rail
for the year 2021. BTS data based edi@it HS codes suggests that 13.5 million tonnes flowed
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from Ontario to the US and nearly 95% of the associated tonnage is shown here. The remaining
5% ae spread among a rather diverse list of commodities but in fairly small quantities. It is
interesting to note that more tonnage flowed to California than to any other state and finished
vehicles appear primarily responsible for this outcome. The otiedéstination states in terms

of export tonnage from Ontario by rail aedl Great Lakes states with the exception of Texas. It
appears clear that rail is a worthy competitor for the movement of Code 72 iron and steel
outputs.

Figure 332 providesrail movements to and from Ontario with the US, based on the Canadian
Freight Analysis Framework (CFAF). The latest results from CFAF are from 2017 and are thus
somewhat dated. The top panel allocates 12.1 million tonnes of exports from Ontario and the
bottom one allocates 8.4 million tonnes of imports into Ontario. It is not possible, based on the
CFAF, to assess what US states are involved in these movements. The two total export quantities
between 2021 and 2017 from the two different sources (BTS and)GFék line, with some

growth indicated from 2017 to 2021.

The commodity patterns evident in the BTS and CFAFatdappear reasonably wedlligned
though based on somewhat different classificatio@enerally speaking, it appears thiaw
commoditiesand other types of bulk commoditiessich as waste and scrap are most prominent.
Vehicles are an obvious exceptiomhe CFAF data in Figur83is geographically quite different
from the trucking oriented CFAF from Figur6.8 KS awS a (i farfnorb pfdmheNtla2 ¢ A
anorigin and destination for rail than for truckingdhe Census Metropolitan Area of Toronto is
largely not involved as an origin for severalv commodity categories in the top (export) panel
of Figure 332. Across commodity ctses, lhe Toronto CMA is much more involved fuil
imports into Ontariothan it is for exportsComparison with Figure-3 shows that he Windsor
CMA, near the borders also much more involved as an origin for road moveméms it is for
rail. On the US side, Figure3. shows thatfor most of the commodity classes, rail appears to
diversify its movements from Ontario to Great Lakes states quite effectively.

ax

Some examination of thpublic use version of the US Rail Waybill Suhasybeen done This
source has similéties to the US Commodity Flow suniaythat individual shipments (in this case
rail) are trackedsampled In geographical terms, ith source providesnformation on the
province/state of origin or destinationFor the purposes ahe current report,it appears that

the BTS data, tracking rail exports from Canada, does a satisfactorycjudracterizing rail flows
from Ontario. Additional details that the waybill sample can provide appear to be of a type
beyond the needs of theurrent report. The waybill sample may add additional cldotyrail
imports into Canadas the BTS data is weak in that regardt we have also seen that the
Statscan trade data appears wgliantifiedfor railin tonnage terms.
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4.0 STAKEABLDER ENGAGEMENT

This chapter offers a overview of themes that have emerged from engagement processes
carried out with leading short sea stakeholders on both sides of the borddrese were
undertaken essentiallip see if insights could be gleanedloow organizations think about cross
border short sea shipping opportunitiesnd whether thereare ways towork collaborativelyon
sourcing andusing data to clarifysuch opportunities.An introductory overview document,
shared with parties ahead afiscussionsis included in Appendix ATheseengagementfforts
(being done under Fluid Intelligencehave built on a strong recent history of regional
consultatiors by MITLin relation to supply chains and the movement of freight. See Ferguson
and Pila (2019)as an example of these efforts.

The primary questions thatvere posed during engagement@ppendix A, and which the
engaged partiesvere able to review in advance, includ¢he following:

1. Are there ways thayou can foresee our organizations collaborating on these efforts?

2. What do you see as primary challenges and opportunities that are associated with the
pursuit of new shorsea opportunities in the region? Any specific insights (e.g., with
respect to potenial cargoes) that you have along these lines will be much appreciated.

3. Are there data sources that your organization is able and willing to contribute to this
collective research effort? Also, are there sources that you know of, that you think could
help,that you might introduce to us?

In terms ofprimary engagements, anchored by tAppendix A scripthe following organizations
were involved:

Algoma Central

Niagara Region

Ocean Group

St. Lawrence Seaway Development Corporation
ToledeLucas County Portughority

Windsor Port Authority

= =2 =4 =4 4 -4 -2

Also, a prominent marine journalist

11 For the purposes of this report, we will not divulge the specific identities of persons consulted

88



Foundational Study on CreB®rder ShorSea Shipping Opportunities

Follow-up engagementook place as wel{with a subset of this ligtin which specific results
shown in this report wereliscussed for feedbackhesub-sectionsbeloware alsosupportedby
someinformal and less structuresecondary engagementirioughthe course of this work. On
going input from the Hamiltot©shawa Port Authoritythrough the Fluid Intelligence partnership,
has been prominenaind valuable Othermore informalengagements that have taken place
includethe Port of Montreal, the marine policy branch of Transport Canadd the Cros8order
Institute at the University of Windsor.

Most discussion time in the engagement sessions revolved aroundtoétke three questions
outlined on the prior page but more so on the elements of challenges and opportunities. Insights
on the identification opecificcargo opportunities, as opposed to general cargo categories, were
essentially lacking. For the first questitimere was a general stated interest in staying engaged
with the initiatives of Fluid Intelligence and to be open to assisting. There were nefionrakd

ideas expressed about how exactly to collaborate. Further insights on the third question, on data
saurces, are offered below.

Taking account of the primary insights that have emerged ftbese discussions, some
prominent themesthat have emergedare identified belowin the format of a suisection per
theme. The themes tend to gravitate towards challesgand secondarily to opportunities as it
relates to short sea services. Aspects related to identifying, sourcing, leveraging and
collaborating on data are much more in the background despite this theme being central to how
the engagements were conceptizdd.

4.1 Scarcity of Alternative Data Sources

Engagements did not identify meaningful new data sources, beyond ones already identified, that
could inform analytics on the current project or into the future. Ports, for example, note that
they are willing to Bare aggregate statistics about quantities of cargo moved. When current
project data sources (e.g., the MTO commercial vehicle sur@845) were described, interest in

the CV3vastypically expressed along with speculation as to whether somethingasigxists in

their own or a nearby jurisdiction. A recent engagement with the US Federal Highway
Administration (FHWA) revealed no current knowledge of a source similar to the CVS in the US
Great Lakes states. We received feedback that mowejth invesigation of US government
sources (such as from the Bureau of Transportation Statigti&TS ) may reveal useful
information. Indeed, BTS data has proven to be an important supporting source in Chapter 3.

4.2 Offering Services that are as Complementary as $tole

There was feedback that it is wise to algmort sea shipping services to how they can be most
complementary to other modes (trucking especially was stressed). For example, in the context of
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an ongoing truck driver shortage, we heard that it slsense for trucking resourcesdonsider
shorter, faster cycles that emphasize crimsder truck trips less. This is consistent with
observations that crosborder truck trips are far more demanding administratively and in other
ways than domestic fps(Anderson, Tannous, Hamlin, Lynch, & Armstrong, 2031gkeholders
with knowledge of the trucking industry stressed that faster cycling can translate into more
pickups/deliveries and profitability. Clearly, crdsadertrucking is something that takes place
on a massive scale and is always going to be very signifasntajor investments such as the
Gordie Howe Bridge indicatbut shortsea shippinganoffer a complementary approachs a
middle mile partner.

4.3 Concernsabout Aspects ofPilotage

In these engagements, various constraints associated wiliitage in the Great Lakes St.
Lawrence system were portrayed as abstacle for potential new short sea servic&hisis
particularly true if a service offering with international crew or vessddeingconsideredbut

there were domestic concerns as wdlhe importance and necessitymifotageservices was not
contested but regulatory and cost aspects were identified as sore spots that were viewed as
holding back the prospectnd flexibilityfor new short sea shipping initiativés

It is weltknown that the need to utilize a pilot from the Great Lake#otageAuthority or the
LaurentianPilotageAuthority for a vessel movement is a costly endeavddomestic firms seek

to avoid these costs by having their own pilots certifietHlowever, it was notedoy one
respondent that the process to certify someone takes several years and at a cost that was
estimated in the hundreds of thousand#n the past, if a candidate had completed a route,
perhaps 15 times, they could be certified but it was noted thatriimber of required repetitions

had increased dramaticallyin practical terms, this has had the effect of driving up certification
costs accordingly.

Nowadays, new short sea services that seek to be nimble and more frequent, with smaller than
traditional tonnages, are being contemplatedhe questions linked tpilotageservices appear

to cast ashadow on the creation of new short sea servic€ne party described that their
conceptualization of the vessel to be used for a prospective new sewase affected by
pilotage It was estimated that the use of a somewhat larger vessel, requiring navigation by pilot,
would effectively double costs of the service per tonne of cargo.

Overall, there is a concern that the currgnlotageenvironment has been designed more for the
needs of the past than those of the futurdlistory shows that high costs are bearable in the

12 Note thatfeedback also tended to cover domestic short sea contexisot just cross-border).
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context of large vessels moving large quantities of cargo since the significant costs can be spread
over mary tonnes. But nimble and more frequent services that handle smaller amounts of cargo
represent a different paradigmAs it was noted, fixeghilotage fees of $50,000, or similarly
imposing certification costs, are much more difficult to reconcile for @ t8@ne vessel than a
50,000 tonne vesselhe Innovation Maritime report from 2021 (see section 1.3) offers some
specific scenarios where estimated pilotage costs are provided.

4.4 Enhanced origin/destination ports in Southern Ontario

Potential new short seaervices may require new port locations to operate. For example, the
Port of Cleveland stated an interest in a crese service (potentially a truck ferry) to better
connect to Southern Ontario. Port Stanlegsviewed as a logical location for the counterpart
Canadian port as it offers direct access to London, the largest major urban centre in the vicinity.
There is also good access to Hwy 401 connecting toGhA. Port Stanley representatives
apparently expressed concerndo US partiesabout heavy trucks operatingiear local
recreational/tourist activities. Interest in such a service remains on the U.S. side apparently, but
it proved challengingfrom the Cleveland perspectiveéd generate similar interest ro the
Canadian sideSimilar sentiments havapparentlyemerged at certain potential service locations

on the north shore of Lake Ontario that have aspects in common with Port Stanley (e.g., Port
Hope). Overall, as services develop, there is a need ¢émtifly a network of viable locations in
southern Ontario to accommodate potential new marine shipments. Some of these locations
will require enhanced infrastructure and equipment.

4.5 Seasonality and Weather

Some are of the view that the winter closure conges the biggest drawback of tHeéreat Lakes

St. Lawrencéseaway system and is something that seriously limits the potential of short sea
servicesThe implication is tha& new service offeringwith marine as a prominent component,
must rely on othe modesto spanthe closure periodndachieve a full 12 months of servié@ne
opinionwas that the rail sectowould not provide favourable rates to bridghis seasonal gap.
Another option that is being noted to combat seasonality is an increasedopk liub at Port
Colborne. This gives an-aflason Lake Erie short sea shipping option at times when the lock
system is not operating.

The winter closuravas perceived to have another implicatitmat is perhaps less well knowit.

was suggested thaketminal operators are attracted to yeaound opportunities as well and it
was noted that the winter closure has a deterring impact on investments that they may make.
The case for a strong return on investment can often be made more easily at a coastabpor
operates yearound.
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Multiple partiesidentified poor weather outsidehe winter closure periogsa factor. Tug and

barge services, which are being considered by some operators for an expanded role, do not deal
as well with poor weather agesselsio and also do notravelas quickly as vesséls The impacts

of poor weather are described as being much more pronounced in the open water environments
of the lakes versus the predominant river environment that characterizes the span betwesn Lak
Ontario and Quebec City. The month of November describedas being possibly the most
unpredictable on open waters.

4.6 Containerization and Network Effects

In discussions about short sea shipping in this region, the potential movements of contamers ar
top of mind for some.One prominent rationale fora focus on containers is to better tie the
Seaway system into international trade which is heavily containerized. It has, in fact, been
described by some as the future of the systelfvith containerizaibn, the flexibility of marine
transportation is noted to be considerably increag&bdrigue et al., 2009)Vhile connections

to the wider international trading system are beyond the scope of the current project,
engagement processes have revealed an interest in making more extensive use of containers in
domestic or Canada/US contexts.

Among Great Lakes ports, the Port of Cleveland has been leading the way in developing
containerhandlingcapabilities The Port of Duluth is imminently completing a facility to enable
the handling of containers and hagen working with border services for some time to enable
international connections. The Port of Hamilton in partnership with Hamilton Container Terminal
and Desgagnes baun a containerfocused trial voyage. Naturally, with more and more Great
Lakes prts that can handle containers, there is greater potential for services involving containers
to be conceived | F Ay 3T Y2NB O2y il AySN) ay2RSaé¢ OFy KSt
that has been associated with high rates of growth in other costextmong ports that do not

yet have container capability, we heard feedback that tenants ask when such capability might be
forthcoming. Supporting services from th€anada Border Services Agency (CB&Aanother
consideration.

4.7 CapacityAspects and Serce Priorities

While the Seaway is noted to function substantially below system capacity, there is feedback
from stakeholders about a lack of suitable vessels to support short sea servi¢es.was
mentioned as an issue by the USeawayDevelopmentorporationfor the western Great Lakes.

13 To address the unique context of short sea services on the Great Lakes (including poor weather), industry

stakeholders are apparently working together to investigate thelesign requirements of a purposebuilt vessel.
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To some extent this is explained by the emphasis of past decades on large bulk movelNents.
doubt the development of a more dedicated or specialized fleet over time will assist in the
development of short sea sapes. Along with an expected gradual increase in the use of smaller
vessels and barges, other creative solutions include the use of existing capacity on ocean vessels
or the top deck on domestic vessels.

A theme of other priorities was mentioned as welt. was suggested thategionalized cross
border movements, of the type stressed in this report, simply had not been high on the radar
screen otcertain US stakeholdeend thatcrossocean international mvementgfeeder services

had attracted more attentionln terms of leveraging data, emphakis been on the latter case
rather than the former. It was suggested that Chicago, for example, has not really looked at the
HamiltonChicago Lane

Regardingcapacity for ontainerized movementsthesewere described asnore prominent in
earlier days of theSeaway beforghe rise of megavessels on the oceans. Moreover, a
correlationwas identified between the size of vessels and the magnitude of required meass

in onshore infrastructure for loading/unloading. The implication was that smaller could be
better in that regard. Tug and barge services are being advocated by some.

4.8 Congestion

We received multiple instances of feedback that road and rail coragesbnstitute one of the

f SFRAY3 (GFAfgAYRA AYy &dzLJLR2NIL 2F |y AYyONBIFasSR
gt @S¢ F2N) LINSaadzNBa FyR RStleao ¢ KSNBE I NB
congestion in Cleveland was identified ag bheing at the same level as congestion in Toronto.
Congestion oriented to rail was focused on the idea that critical rail facilities (e.g., CN Brampton
Intermodal) are operating at capacity and meanwhile, there are great challenges in getting the
required new facilities approved and constructed (e.g., CN Milton Intermodal has been a long
process to gain required approvals).

Alleviation of congestion is eraspect, bufeedback was also receivéihhlighting the potential
for new marine movements todve economic development benefits. This is consistent with
insights emerging from Sectior3L

4.9 CompetitiveConcerns

Road and rail have potential to be complementary to new masiicesput they also offer
intense competition(Ferguson & Lavery, 201 articularly in moving some of the cargo types
where marine aspir®to increase itsole. Engagementometimes haén undertone of concern
or a tentative sense about marine expanding its hargayiven the prominence of trucking and

93



Foundational Study on CreB®rder ShorSea Shipping Opportunities

rail. This type ofdirect competition for marine is not presentfor example, in the Vancouver
Islandcaseexplored in Section 1.3.

One marine stakeholdedescribed a typical situation witlproject cargo to illustte the
prominence oftruckingas a solution for oneff, large shipments Most cargo ownerpt to
break certainlarge project cargo intosmaller piecedo separatelymove by truck rather than
moving as a whole via marine. At the destination, the safady arriving pieces on trucks are
then welded together.Marine offers an opportunity to avoitkassembly, but trucking tends to
serve asleading solution since many efttestinations are landocked.

It was noted thatshort seaopportunities have historically often been promisingin contexts
where road and rail do not compete well. For example, tug and barge services are effective in
servicing remote communities on the coast north of Vancouver and where road links are of lower
quality. Tug and barge services have in the past served comnasnin Great Slave Lake and
along the McKenzie River but better road links have diminished the needs for such services.

The supply chain challenges of this decade, along with attemine drivers that have been
mentioned earlier, have illustrated that there a future expanding role for new short sea services
to make contributions even where trucking and rail are well utilized.

4.10Potential New Marine Services

A list of potential marine services that have come up in discussions (some of them net cross
borderand with a scope more general than this repagas follows

1 A crossLake Erie service (possibly a truck ferry) connecting Cleveland to the north shore

of Lake Erie

1 Montreal/Quebec/Maritimes to/from GTHA

1 Ontario/Quebec to Midwest Connections

1 Southern USia Mississippi to Georgian Bay Service

9 Utilizing the Erie Canal as a Marine Gateway to the US east coast
1 A Lake Superior truck ferry from Thunder Bay to Sault. Ste. Marie

Regardinga Mississippiink to the Seawaythe major drought event of 202@85oldstein, 2022)
that greatly reduced the capacity of tiMississippi to handle freight movementsghlightshow
an increasedSeawayrole for US cargo origination® overseascan improve overall system
resilience.
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5.0 GCONCLUSIONS

Prior consultations withregional marine industry stakeholderbad revealed an appetite to
understand more aboufreight data and the insights that it might provide about marine
opportunities.Further engagement within this studyindorced thesame basic notionTo this

end, tis study reviews available data sources for their strengths and weaknesses in support of
crossborder marine, demonstrates how existing but separate sources are complementary,
prototypes simple tools that industry parfgants could ultimately use themselves, daddntifies

some of the most promising opportunities for marine.

Overall, the studyand the work behind iprovides important foundational elements that can
support the operationalization of new short sea shigpwentures. Apart from improving the
knowledge and tools of industry stakeholders, this walkmately has the potential to help
reduce metropolitan traffic congestion and GHG emissions from trucks and ensure that
increasinglyscarce supply chailabour resources are more efficiently allocate@ihe study in a
sense previews a future in which muftiodal transpotation assumes a more important role and
one in which marine isvenmore prominent.

5.1 GeographieOriented Observations

1 Higherlevel overviews of goods movement quantities between Ontario and US States (see
Figures 3l to 33), show that an emphasis dhe Great Lakes States for further marine
opportunity is welplaced.Crossborder tonnages moveth the Great Lakes victgiare very
substantialin absolute termsand in relative terms compared to movements beyadie
region In terms of tonnages moved, marine already makes a large contribution for the Great
Lakes region but trucking still moves more quantity over sigmifickstances thardoes
marine. There appear to be opportunities for marine to deenmore in this region.

1 One approach toevaluating opportunity expressed bya major marine carriein our
engagementsis that it is more important to understanthe intensity of cargo connections
between geographies than the particular cargoes that might be involvétis carrier
expressedmore optimismfor the expandedrole of marine in longedistanceGreat Lakes
scenarios drawing ortight catchment areas around ports. These observations formed the
bags for the Portspecific analysis outlined in Section 3.2.3 of the repod this initial set of
conclusions ialso moregeographically focused

1 Overall, southern Ontario has quite a strdingal area for potential mukimodal connections
that would involve crosborder shortsea shipping, and this is the Greater Toronto Hamilton
AreaGTHA) Much of the goods that flow in or out of Ontario begin or end their trip in this
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