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• What is the multimodal freight transportation system in 
the Great Lakes St. Lawrence Basin (GLSLB)?  

• What is the economic impact of this freight 
transportation system, by mode and major industry? 

• What is the multimodal freight system’s performance? 

• What can be done to improve its performance, from a 
policy and planning standpoint? 

 
 

NCFRP 35: Key Research Questions 

Challenge: How to distill complex multimodal,                 
multi-jurisdictional and multi-commodity freight system 

into practical insights for policy and planning? 
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Summary of NCFRP 35 Research Results 

Major Commodities Handled 

System Performance 

Barriers to System Performance 

Economic Importance 

Overview of GLSLB Multimodal Freight Transportation System 

Areas for Future Research 

Opportunities to Improve System Performance 

Presenter
Presentation Notes
Overview of GLSLB Multimodal Freight Transportation System
Economic Importance
Major Commodities Handled
System Performance
Barriers to System Performance
Opportunities to Improve System Performance
Framework for Multimodal Planning
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The Study Area 

Presenter
Presentation Notes
Bi-national region surrounding Great Lakes and St. Lawrence Seaway
8 States (Minnesota, Wisconsin, Illinois, Michigan, Indiana, Ohio, Pennsylvania, New York)
2 provinces (Ontario Quebec)
Hundreds of municipalities and planning areas, large and small
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15 large international marine ports, 
50 regional marine ports,  
16 locks, 
Network of inland waterways 

GLSLB Port System 

Presenter
Presentation Notes
15 large international marine ports and 50 regional marine ports, the Great Lakes St. Lawrence Seaway System (GLSLSS) and its 16 locks, and a network of inland waterways, including in particular the Mississippi River with its major tributaries of the Ohio and Illinois Rivers.
20 Largest ports pictured by loaded/unloaded tons.
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Port Throughput 

Presenter
Presentation Notes
20 Largest ports pictured by loaded/unloaded tons, New York by far the largest.
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Inland Waterway Traffic 

Presenter
Presentation Notes
Heavy traffic in both GLSLSS and Inland Waterways, Mississippi



TRANSPORTATION STRATEGY CONSULTANTS  9 

System Overview 

Seven Class 1 railways (totaling 30,778 miles), 
68 intermodal terminals,  
Several short lines and rail border crossings. 

GLSLB Rail System 

Presenter
Presentation Notes
Seven Class 1 railways, totaling 30,778 miles of track and 68 intermodal terminals, several short lines, and rail border crossings.
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Rail Traffic 

(Source: Association of American Railways, Statistics Canada) 

Presenter
Presentation Notes
Illinois is by far the region with most rail traffic in the GLSLB (more than twice any other jurisdiction)
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GLSLB Highway System 

Presenter
Presentation Notes
Extensive highway system and several border crossings. In the U.S., key north-south highways include the I-35, I-55, I-65, I-75 and I-95 and on the east-west axis, the I-70, I-80 and I-90. In Canada, key freight highways are east-west along the St. Lawrence River and northern edge of the Great Lakes. 
Also pictured is the system by annual average daily truck traffic, highlighting congestion particularly in Chicago area.
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Truck Traffic Volumes 

Presenter
Presentation Notes
Also pictured is the system by annual average daily truck traffic, highlighting congestion particularly in Chicago area.
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The GLSLB’s 20 largest 
airports make up 95.2% of 
the regional air cargo traffic.  

36 airports of 156 that handle over 10,000 
tons of cargo per year are in GLSLB, majors 
being Chicago O'Hare and Toronto Pearson 

GLSLB Airports GLSLB Airports 

Presenter
Presentation Notes
Includes 36 of North America’s 156 airports that handle over 10,000 tons of cargo per year. The GLSLB’s 20 largest airports make up 95.2% of the regional air cargo traffic. Major freight airports include Chicago O'Hare and Toronto Pearson 
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GLSLB Pipeline Network 

Presenter
Presentation Notes
A network of pipelines in the GLSLB moves a range of fuels and petroleum products including crude, gasoline and natural gas. These pipelines are privately owned and operated by energy companies.




TRANSPORTATION STRATEGY CONSULTANTS  15 

Summary of Interim Report Research Results 

Major Commodities Handled 

System Performance 

Barriers to System Performance 

Economic Importance 

Overview of GLSLB Multimodal Freight Transportation System 

Areas for Future Research 

Opportunities to Improve System Performance 
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     Employment – 3.8 million jobs  Output – Total U.S. $627 billion 
 
 
 
 
 
 
 
 
Value-Added – Total U.S. $311 billion       Taxes – Total U.S. $87 billiion
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Economic Impact 

Presenter
Presentation Notes
58% of impacts accrued to the eight GLSLB states, 13% to the two GLSLB provinces, and 29% to other U.S. states and Canadian provinces. 
60% of total employment can be attributed to regional commodity flows (mostly intra-state and intra-provincial flows) relying primarily on trucking, 32% to national trade, which relies mainly on trucking, air and rail, and 8% to international trade.
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Summary of Interim Report Research Results 

System Performance 

Barriers to System Performance 

Economic Importance 

Overview of GLSLB Multimodal Freight Transportation System 

Areas for Future Research 

Opportunities to Improve System Performance 

Major Commodities Handled 



TRANSPORTATION STRATEGY CONSULTANTS  18 

The major commodities moving to, from or within the 
GLSLB include: 

 • Coal (largely for regional power production),  
• Iron ore (for regional steel production and export),  
• Grain and other agricultural products (local consumption and 

export), 
• Automotive and machinery (supporting local manufacturing 

base), and  
• Other manufactured goods (including containerized imports for 

regional distribution and consumption and exports) 

Major Commodities Handled 
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Top 5 commodities handled: 

 Weight Value 

Minerals 
24% 

Fuels and 
chemicals 

21% 

Agriculture 
and food 
products 

18% 

Coal 
11% 

Manufact. 
and misc. 

11% 

Other 
15% 

Manufact. 
and misc. 

31% 

Machinery 
and 

transport. 
equipment 

28% 

Fuels and 
chemicals 

14% 

Agriculture 
and food 
products 

11% 

Primary 
and 

fabricated 
metal 

products 
8% 

Other 
8% 

Major Commodities Handled 

Presenter
Presentation Notes
Of course, based on the wildly different values per ton of goods, from hundreds of dollars for coal to hundreds of thousands for specialized manufactured goods and electornics, there will be disparities in top commodities handled by weight and value.

58% of impacts accrued to the eight GLSLB states, 13% to the two GLSLB provinces, and 29% to other U.S. states and Canadian provinces. 
60% of total employment can be attributed to regional commodity flows (mostly intra-state and intra-provincial flows) relying primarily on trucking, 32% to national trade, which relies mainly on trucking, air and rail, and 8% to international trade.
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Summary of Interim Report Research Results 

Major Commodities Handled 

System Performance   

Barriers to System Performance 

Economic Importance 

Overview of GLSLB Multimodal Freight Transportation System 

Areas for Future Research 

Opportunities to Improve System Performance 
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Performance measurement: 

• Highly complex 
• Different measurement by different stakeholders 
• Most salient is the shipper perspective 
• Performance tradeoff: 
 

 
Transit 
Time 

Logistics 
Cost 

Risk 

Reliability 

GLSLB Freight System Performance 

Performance is 
Supply Chain 

Specific 

Presenter
Presentation Notes
The “performance” of the GLSLB multimodal freight transportation systems is complex, particularly when assessed from a multimodal, multi-jurisdictional and multi-commodities perspective. Complicating matters is the reality that the GLSLB is a region within a larger continental and global transportation network, serving regional and international supply chains
Differently by different stakeholders (carriers, policy makers, regional planners, etc.). 
What is arguably most salient in considering freight transportation performance is the perspective of the freight (shippers). 
By and large, shippers assess freight transportation performance on the basis of total logistics cost, transit time and reliability and the related risk therto
Transportation decisions, including routing, mode selection and other supply chain decisions including location decisions and inventory planning are primarily made on the basis of appropriate tradeoffs between these factors as well as the characteristics of the freight
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Coal is largely captive 

Flow outside-in to GLSLB 

Transit 
Time 

Logistics 
Cost 

Risk 

Reliability 

Coal Supply Chains 

Presenter
Presentation Notes
coal – one of the most significant commodities transported by volume in the GLSLB, is largely captive to its transport chain, moving between three coal-producing regions (largely outside the GLSLB) to regional coal-fired power plants in the GLSLB, and to a lesser degree regional industries. Coal supply chains are less time sensitive than higher value commodities and are moving in bulk by rail and marine/barge transportation. Coal movements generally don’t move by long distance truck, nor does related traffic interact significantly with urban transportation systems.
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 System Performance 

Transit 
Time 

Logistics 
Cost 

Risk 

Reliability 

Intermodal traffic moves by rail 
between coasts and GLSLB 

Chicago is undisputed hub, thus 
extremely congested 

Marine Containers 

Presenter
Presentation Notes
Consumer goods and general cargo moving in intermodal containers also represent a significant share of regional freight traffic. Chicago is the region’s undisputed intermodal and regional distribution hub with nearly 20 intermodal facilities served by six Class 1 railways, providing linkages to West Coast ports (Vancouver, L.A./Long Beach, Seattle and Tacoma, Prince Rupert) and East Coast ports (including Montreal, New York and Philadelphia). Most intermodal traffic moves by rail between coasts and the GLSLB. Truck transport moves intermodal freight the last/first mile, contributing to urban congestion, which in turn increases logistics costs, reduces reliability and lengthens transit times for the movement/distribution of intermodal traffic.
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Most significant commodity by value 

Transit 
Time 

Logistics 
Cost 

Risk 

Reliability 

Automotive Supply Chains 

Presenter
Presentation Notes
Automotive parts and machinery transportation are most significant in the GLSLB in terms of freight values. Michigan, Ontario, Ohio and Indiana are major players in the region’s automotive industry. Most of the industry inputs (e.g. parts) are regionally produced. U.S. trade with Canada is central to the region’s industry, with nearly 20 million tons of automotive inputs and related freight crossing the border each year, mostly at the Detroit/Windsor land border crossing. Given the time-sensitive automotive production process (just-in-time), truck is often the mode of choice for intermediate inputs. , hence the emphasis on reliability
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Transit 
Time 

Logistics 
Cost 

Risk 

Reliability 

Grain Supply Chains 

Transit 
Time 

Logistics 
Cost 

Risk 

Reliability 

Presenter
Presentation Notes
Automotive parts and machinery transportation are most significant in the GLSLB in terms of freight values. Michigan, Ontario, Ohio and Indiana are major players in the region’s automotive industry. Most of the industry inputs (e.g. parts) are regionally produced. U.S. trade with Canada is central to the region’s industry, with nearly 20 million tons of automotive inputs and related freight crossing the border each year, mostly at the Detroit/Windsor land border crossing. Given the time-sensitive automotive production process (just-in-time), truck is often the mode of choice for intermediate inputs. , hence the emphasis on reliability
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Iron Ore Supply Chains 

Transit 
Time 

Logistics 
Cost 

Risk 

Reliability 

Presenter
Presentation Notes
Automotive parts and machinery transportation are most significant in the GLSLB in terms of freight values. Michigan, Ontario, Ohio and Indiana are major players in the region’s automotive industry. Most of the industry inputs (e.g. parts) are regionally produced. U.S. trade with Canada is central to the region’s industry, with nearly 20 million tons of automotive inputs and related freight crossing the border each year, mostly at the Detroit/Windsor land border crossing. Given the time-sensitive automotive production process (just-in-time), truck is often the mode of choice for intermediate inputs. , hence the emphasis on reliability
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Summary of Interim Report Research Results 

Major Commodities Handled 

System Performance 

Barriers to System Performance 

Economic Importance 

Overview of GLSLB Multimodal Freight Transportation System 

Areas for Future Research 

Opportunities to Improve System Performance 
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Modal constraints are fairly well understood… 
 
What is relatively less well understood are commodity or 
supply chain specific barriers and their potential solutions.  
 
Some of the most significant barriers and constraints to 
multimodal freight transportation performance in the 
GLSLB, as identified by those consulted: 

Barriers to System Performance 

Presenter
Presentation Notes
Modal constraints and barriers – both hard (infrastructure, bottlenecks) and soft (regulatory, operational) constraints – are fairly well understood. 
What is relatively less well understood are commodity or supply chain specific multimodal and multijurisdictional constraints and barriers and related potential solutions. 
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Capacity constraints and congestion are 
most significant around Chicago 

Airports and waterways have excess 
capacity, however, modal shift not a given 

System Capacity Constraints 

Presenter
Presentation Notes
Capacity constraints are the most tangible and discussed roadblocks. Road and rail infrastructure around major markets and freight transportation hubs in the GLSLB is capacity constrained, as illustrated in the figure. The performance implications are most significant for the movement of general cargo and manufactured products.
Capacity constraints and congestion are most significant around Chicago, the GLSLB’s most important transportation hub but also Minneapolis, Detroit, Toronto and Montreal.
Increasing are transit time and cost with reduced reliability, particularly for general cargo.
Air pollution, CO2 emissions, congestion and increased wear and tear on regional roads are some of the negative externalities that also result from intensive freight transportation. 
This issue is expected to worsen with time and economic growth, creating new and more significant capacity constraints in the regional surface transportation system. 
Unlike the regional road and rail system, the region’s waterways and airports generally have excess capacity to handle freight. However these other modes will not automatically pick up the congestion off road and rail given transit time, cost and reliability requirements. 
This not to say that modal shift doesn’t have potential, with the right enabling conditions. 
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Others Include: 

• Modal integration challenges 
• Lack of jurisdictional coordination 
• Lack of multimodal funding mechanisms  
• Modal inequality 
• Lack of awareness of importance and role of freight 

transportation system  
• Labor constraints 
• Insufficiency of data and performance metrics 

Barriers to System Performance 

Presenter
Presentation Notes
Modal integration challenges: Cited frequently as a major barrier from poor physical modal connections, inefficiencies in the transfer of freight, and transportation chain coordination problems. Also, delays at border crossings reduce reliability, lead to increased inventory requirements and in turn total logistics costs. As a result of these and similar modal integration issues, many noted that it is difficult to optimize or plan for performance improvements to the multimodal freight transportation in the GLSLB.
 
Lack of jurisdictional coordination: Poor harmonization across state boundaries, including regulations about road size and weight limits, cited as a major barrier. From a planning perspective, most State DOTs and provinces are focused within their jurisdictional boundaries, (evidenced by the number of state/prov freight plans done or underway) There are few overarching multimodal and multi-jurisdictional freight plans considered for the broader GLSLB region. Notable exceptions include the I-70 corridor initiative (US) and Ontario-Quebec Continental Gateway and Corridors Strategy initiative. (CAN)
 
Lack of multimodal funding mechanisms: Several stakeholders noted that very little exists by way of multimodal funding mechanisms in the GLSLB at present, particularly in the U.S. 
 
Modal inequality: articularly with respect to the marine mode. From a multimodal perspective, modal inequality could be seen as preventing an optimal allocation of freight in the GLSLB multimodal transportation system. Policy can still directly compel modal shift. Mode selection will remain a decision of shippers. However, policy makers can take steps to internalize external costs including emissions, road wear and tear to promote shifts
 
Insufficiency of data and performance metrics: A major perceived gap in improving the performance of the GLSLB multimodal freight transportation system relates to the public availability of transport chain performance measures. This hinders a full appreciation of the issues limiting transport chain performance in the GLSLB and where measures to address performance are most warranted. 
 
Lack of awareness of importance and role of freight transportation system: A lack of awareness about the importance of multimodal freight transportation in the GLSLB, and related planning issues, particularly among elected officials (since freight does not vote). There is also a concern with the “silo” approach to transportation planning (mode or jurisdiction specific) where those involved in the policy process tend to have limited understanding the whole chain

Labor constraints: The current workforce in the transportation sector in the GLSLB, and indeed elsewhere in North America, is aging. This is particularly true for the trucking and marine modes, Labor shortages and related challenges could have the effect of increasing transportation costs in the GLSLB in the longer term.
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Summary of Interim Report Research Results 

Major Commodities Handled 

System Performance 

Barriers to System Performance 

Economic Importance 

Overview of GLSLB Multimodal Freight Transportation System 

Areas for Future Research 

Opportunities to Improve System Performance 



TRANSPORTATION STRATEGY CONSULTANTS  32 

• Improved freight transportation performance data and 
performance measures 

• Better modal and jurisdictional coordination 
• Multimodal funding and funding mechanisms 
• Regional strategic framework to identify multimodal 

freight transportation priorities 
• Gateway and corridor or supply chain specific 

performance analysis 
 

Performance Improvement Opportunities 

Presenter
Presentation Notes
Opportunity for better freight transportation performance data and performance measures: What gets measured gets managed. At present few public organizations in the GLSLB use or track metrics on the performance of the regional multimodal freight transportation system. This is in part due to limitations in data, which are often commercially sensitive. There is an opportunity to define regional and perhaps even continental freight data needs, and develop an integrated set of available data, in a consistent format, for use by transportation planners and policy makers. Some initial work has been done by Transport Canada (TC) to collect and analyze end-to-end “fluidity” indicators to define transit times, costs and reliability issues. This represents a significant area of future research.
 
Opportunity for gateway and corridor or supply chain specific performance analysis: More work could be done to develop and measure the performance of key regional supply chains (e.g. coal, iron ore, grain and other agricultural products, automotive and machinery, general cargo, including intermodal traffic, etc.) and related gateways and corridors. This would facilitate an understanding of supply chain specific issues and provide greater insight on how to address related performance issues, within a broader regional and indeed global multimodal freight transportation planning framework. We are aware that private sector companies use and track end to end network performance measures however this data is typically commercially sensitive. Identifying ways to access and share some of this data would be a significant step forward in understanding the performance of key gateways, corridors and supply chains.
 
Opportunity for better modal and jurisdictional coordination: At present, transportation policy and planning in the GLSLB is largely undertaken within modal or jurisdictional silos. Moving forward, one or more coordinating bodies could be established to work with regional and modal agencies as well as transportation providers, shippers and their associations to work together to identify and address barriers to the performance of key supply chains and related multimodal freight transportation systems in the GLSLB and beyond. For example, a pan-North American body, coordinating both U.S. and Canadian interests vis-à-vis the multimodal freight transportation system, could go some way in doing this. However, it is recognized that such an initiative risks becoming unwieldy as a result of all interests and constraints involved. Nonetheless, there is an opportunity to review current regional and global freight transportation coordinating initiatives to identify practical opportunities for the GLSLB.
 
Opportunity for regional strategic framework to identify multimodal freight transportation priorities: A strategic framework can help prioritize initiatives and investment to improve the performance of the GLSLB multimodal freight transportation system. Indeed, by making priorities and objectives clearer, it would underscore trade-offs and lead to more structured and consistent choices across competing projects. At present, there is no national transportation plan in the U.S., which is viewed as a weakness. Canada has established a National Framework for Strategic Gateways and Trade Corridors, which is viewed as a positive model by stakeholders on both sides of the U.S.-Canadian border. Regional and national freight transportation policy makers could work together to identify broad regional, national and continental freight transportation and economic policies, and anchor these in a strategic framework. If the U.S. is seeking to promote exports, for example, this could be explicit in a strategic framework to help freight transportation systems promote access to global markets competitively.
 
Opportunity for multimodal funding and funding mechanisms: Appropriate multimodal funding and funding mechanisms should be in place to support investment priorities. At present, there are no multimodal freight transportation funding mechanisms in the U.S. In Canada, the Gateways and Border Crossings Fund is one model that seeks to provide funding to priority multimodal freight transportation projects that are in line with the Canadian National Framework for Strategic Gateways and Trade Corridors. The recent TIGER grant program in the U.S. also provides some useful lessons for multimodal freight transportation funding. 
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GLSLB within continental 
and global supply chains 
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Summary of Interim Report Research Results 

Major Commodities Handled 

System Performance 

Barriers to System Performance 

Economic Importance 

Overview of GLSLB Multimodal Freight Transportation System 

Areas for Future Research 

Opportunities to Improve System Performance 
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• Greater clarity is needed on specific regional/ 
national/continental transportation policy goals  

• More research is needed on individual supply chains, their 
performance needs, and related issues/opportunities 

• Need for more data and key performance indicators on 
freight performance 

• Opportunity to leverage research from NCFRP 35 to 
advance future research: 

 

Opportunities for Future Research 

Data and analysis from NCFRP 35 publicly available 
(http://ncfrp35.utoledo.edu/Data.aspx)  

Presenter
Presentation Notes
Greater clarity is needed on specific regional/national/continental transportation policy objectives to establsh research goals. A strategic framework can then help establish key areas of research focus. 
 
More research is needed to better understand and measure the performance of freight transportation with respect to individual key supply chains in the GLSLB, and beyond. This will require new approaches for acquiring, processing and analysing data, and the development and tracking of relevant key performance indicators (KPIs).
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To obtain a copy, Google: 
“Chassis and CPCS”. 
 

or, contact: 
Mark Booth 
mbooth@cpcstrans.com  
 
 
 
 

NCFRP 43  
Guidebook 
(for validation)  

mailto:mbooth@cpcstrans.com
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CPCS 
72 Chamberlain Ave. 
Ottawa, Ontario, Canada 
K1S 1V9 
Tel: 613 237 2500 
Fax: 613 237 4494 
www.cpcstrans.com  
 
 

 
 
 

 

 
Marc-André Roy 

Principal Investigator 
mroy@cpcstrans.com 
613 237 2500 x 306 
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    Management consulting & transaction advisory, specific to transportation 
sector (est. 1969 as consulting arm of CP, independent since 1986)  

 

Summary of activity over last 7 years 

Summary of CPCS Qualifications 

Freight 
Rail 

100+ Strategy 
mandates 

8 Transactions 
$3+ billion in deals 

Port & 
Terminals 

35+ Strategy 
mandates 

30+ Transactions 
$5+ billion in deals 

Multi-
modal 

Transport 
30+ Strategy 

mandates 

 

Passenger 
& Transit 

10+ Strategy 
mandates 

3 transactions 
$3 billion in deals 
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