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Technical Memorandum:  Technical and Economic Feasibility 
 
Several Information Requests (IRs) in Package 2 pertain to the technical and economic feasibility 
of alternative locations for the Milton Logistics Hub.  To support CN’s responses to these IRs, this 
technical memorandum further clarifies the criteria considered by CN when determining 
whether an alternative location would be technically and economically feasible for the 
construction and operation of an intermodal terminal in the western half of the Greater Toronto 
and Hamilton Area (GTHA).  
 
CN considers technical and economic feasibility criteria that are both general in application 
(i.e., relevant to any intermodal terminal in any market area) and specific to the market area 
being served.  The latter allows CN to take into consideration area-specific conditions and 
circumstances that may impact either or both the technical and/or economic feasibility of a 
terminal. 
 
In addition to the technical and economic feasibility criteria explained below, some 
environmental or socio-economic factors can affect technical and/or economic feasibility, 
usually by requiring mitigation measures that are technically challenging or very costly. 
 
Feasibility Criteria 
 
Technical feasibility criteria pertain to the ability to safely and efficiently construct and operate 
an intermodal terminal that meets CN’s operating requirements in compliance with current 
applicable technical standards and codes1.   
 
Economic feasibility criteria pertain to the ability to construct and operate an intermodal 
terminal in a manner that allows CN to meet the needs of its customers in the target market area 
(i.e., by providing competitive, cost-effective, and timely intermodal services) while remaining 
financially net positive for CN.   
 
Some criteria affect both technical and economic feasibility; both aspects are explained below, 
as applicable.   
 
The technical and/or economic feasibility criteria considered by CN in relation to the Milton 
Logistics Hub include the following: 
• location between Bayview Junction in the west and Doncaster Junction in the east; 
• directly adjacent and parallel to the mainline; 
• minimum 160 hectares (400 acres) contiguous land area; 
• land available at a reasonable price; 
• contiguous land area that is level;  
• continuously linear for a distance of at least 3,048 metres (10,000 feet); 
• acceptable access track grade; and 
• proximity to 400-series highways. 
 
Each of these are explained in more detail below. 
 

                                                      
1 It is important to note that design standards for intermodal terminals have changed and continue to 
change over time to reflect evolving operating requirements (e.g., longer trains).  Thus, the design 
characteristics of an existing terminal, such as the Brampton Intermodal Terminal, are not necessarily 
confirmative of the feasibility of similar design characteristics for a new-build terminal. 



Location between Bayview and Doncaster Junctions 
For CN to cost-effectively serve the forecast demand for goods movement in the western GTHA, 
new intermodal capacity must be located between Bayview Junction in the west and 
Doncaster Junction in the east.  An intermodal terminal located beyond those boundaries (i.e., 
either farther to the west than Bayview Junction or farther to the east than Doncaster Junction) 
would unacceptably increase costs to CN’s customers due to longer distances that containers 
would have to be transported by truck (versus rail).  The intermodal market is highly competitive, 
and the incremental costs associated with increased trucking would render the Project 
uncompetitive and therefore economically unfeasible.  This priority criterion is referred to in the 
EIS (Appendix F:  Site Selection Study) as Principle 1, and was applied as an initial screening 
criterion to focus the assessment on alternative locations that may otherwise be technically and 
economically feasible.  Refer to CN’s response to IR 2.8 for further detail regarding the rationale 
for Principle 1.  This criterion is specific to the market area to be served by the Project. 
 
Directly adjacent and parallel to the mainline 
An intermodal terminal configuration that is directly adjacent and parallel to the mainline allows 
an arriving container train to move directly into and through the terminal; this “through” design 
facilitates the uncoupling and dropping off/picking up (on the service and receiving tracks) of 
railcars that are scheduled to continue through (past) the terminal to another destination.  The 
parallel configuration also facilitates the efficient arrival and departure of trains moving in either 
direction on the mainline.  This “through” design reduces the amount of switching2 required, the 
amount of time spent by locomotives moving and idling at the terminal, and overall container 
handling time. A parallel track configuration also eliminates the need for a “wye” or triangular 
junction between the mainline and the access track to the terminal3.  Eliminating curved tracks 
improves safety performance and operational efficiency and reduces wear and tear on rails 
and equipment.  Finally, the amount of track length (and therefore land) required to access the 
terminal and to accommodate switching movements during drop off and assembly of railcar 
segments is less in a parallel configuration than for a perpendicular (or non-parallel) 
configuration.  These substantial operational and economic attributes have resulted in an 
adjacent and parallel configuration emerging as the current design standard for intermodal 
terminals in CN’s network.  Given the highly competitive nature of the intermodal market, the 
efficiencies achieved by the “through” design, in terms of both time and cost to customers, are 
critical to the economic feasibility of the Project.  This priority criterion is referred to in the EIS 
(Appendix F:  Site Selection Study) as Principle 2, and was applied as an initial screening criterion 
to focus the assessment on alternative locations that may otherwise be technically and 
economically feasible.  Refer to CN’s response to IR 2.9 for further detail regarding CN’s rationale 
for this criterion.   
 
Minimum 160 hectares (400 acres) contiguous land area 
To accommodate the tracks, container storage areas and work pads, administration building, 
maintenance garage, and other on-site buildings, stormwater management system, access 
roads, berms, and other project components, a minimum of 160 hectares of contiguous land 
area is required for the Project.  For the purposes of identifying feasible alternative locations, the 
contiguous land area must be unoccupied by other railways, major infrastructure, other 
development, and protected areas.   
 

                                                      
2 Switching is the joining and separating of railcars and their placement on specific tracks for 
loading/unloading or staging for their next movement. 
3 Refer to CN’s response to IR 2.9(a) for a description of the typical configuration of an intermodal terminal 
that is perpendicular (or non-parallel) to the mainline. 



Land available at a reasonable price 
For the Project to be economically feasible, the contiguous land area must be available at a 
reasonable price.  Land acquisition costs are an important factor in the capital cost of any 
infrastructure project.  The economic feasibility of an intermodal terminal depends on minimizing 
land acquisition costs (among other capital and operational costs), while ensuring safe, efficient, 
and environmentally responsible operations.  Using land already owned by CN can significantly 
reduce the costs, and therefore improve the market competitiveness of an intermodal terminal.  
If all or a substantial portion of the land required for the Project must be acquired at current 
market prices, the additional cost could render the Project economically unfeasible.  Although 
this criterion was not explicitly mentioned in the EIS (in either Section 2.2 or Appendix F: Site 
Selection Study), it is considered by CN in respect of all its infrastructure projects.  Refer to CN’s 
response to IR 2.11 for further discussion of this criterion. 

Contiguous land area that is level 
For safe railway operations (i.e., to be technically feasible), the tracks within the terminal must be 
approximately level4 along their length to reduce the risk of unwanted movement of railcars 
while parked for unloading and loading.  Laterally, adjacent tracks and container storage areas 
must also be at the same or similar elevation for safety and to facilitate unloading and loading 
by reach stackers5.  To be economically feasible, a potential site must be relatively flat with 
minimal grading requirements along its length and breadth (i.e., few infill areas, depressions, 
valley lands, and steep slopes).  Extensive cut and fill to achieve the necessary longitudinal and 
lateral level grade will render an alternative location economically unfeasible.  This criterion is 
generally applied to all intermodal terminals. 
 
Continuously linear for a distance of at least 3,048 metres (10,000 feet) 
The site must be long enough to accommodate approximately 10,000 feet (3,048 metres) of 
generally straight (tangent) service and pad tracks.  Straight tracks are safer as they provide 
better sight lines within the terminal, are operationally more efficient, minimize switching 
activities, and cause less wear and tear on rails and equipment.  This criterion is generally 
applied to all recently built intermodal terminals. 
 
Acceptable access track grade 
Trains arriving at and departing the terminal must slow down to and start from a stationary 
position.  To do so safely, given the weight of the loaded trains, requires a level or shallow track 
grade.  The American Railway Engineering and Maintenance-of-Way Association (AREMA) 
(2012) recommends that yard departure tracks be level, if possible, or, if adverse to the forward 
movement of a train, at least 20% less than the ruling gradient6 encountered by the train during 
its trip.  The ruling gradient of the Halton Subdivision (within which the Project must be located, as 
explained above in relation to Principle 1) is 1%; therefore, to be technically feasible, the 
maximum grade of the access track to the terminal must be no more than 0.8%.   
 
The grade of the access track between the terminal and the mainline depends on the change 
in elevation between the end of the approximately level terminal track (shown in green in the 
figures below) and the junction with the existing mainline (shown in blue in the figures below) (for 
any terminal configuration).  To achieve an acceptable grade (i.e., no more than 0.8%) on the 
access tracks at either end of a terminal configured parallel to the existing mainline, the 
                                                      
4 The American Railway Engineering and Maintenance-of-Way Association (AREMA) (2012) recommends a 
non-unit train terminal track grade that is level or no more than 0.1%. 
5 Although there is typically some lateral slope across the terminal to facilitate surface water drainage. 
6 The ruling gradient is the steepest uphill gradient in one direction on a section of railway line, which 
determines the load that can be pulled by one locomotive over that section, according to the power 
rating of the locomotive. 



mainline grade over the length of the terminal must be less than 0.3%7.  A steeper mainline 
grade (that is, a grade equal to or greater than 0.3%) will result in access track grades steeper 
than the acceptable gradient for the Halton Subdivision (see figures below).   
 

 

 
 
This technical criterion is applied by CN to all intermodal terminals in a parallel configuration8, 
but the acceptable grade is specific to the subdivision within which the terminal would be 
located.  Refer to CN’s response to IR 2.10 for further detail regarding the application of this 
criterion to the Project. 
 
Access track grades can be reduced by extending or “running out” the tracks over a greater 
distance from the terminal through additional excavation (cut) and/or filling, effectively 
extending the terminal length and overall footprint.  This may increase land requirements and 
require extensive cut and fill to achieve the necessary safe grade for the access tracks; this will 
render an alternative location with a steep (i.e., ≥ 0.3% in the Halton Subdivision) mainline grade 
economically unfeasible.  Extensive cut and fill may, in some locations, also encroach on 
adjacent infrastructure and development that may involve technically challenging or very 
costly mitigation measures, further compromising both technical and economic feasibility. 
 
Proximity to 400-series highways 
An alternative location too distant from 400-series highways would unacceptably increase costs 
to CN’s customers due to longer distances that containers would have to be transported by 
truck (versus rail).  The intermodal market is highly competitive, and the incremental costs 
associated with increased trucking could render the Project uncompetitive and therefore 
economically unfeasible.  
 
Application of the Criteria 
 
While all these criteria must be met in order for an alternative location to be considered 
technically and economically feasible, the criteria are typically prioritized in application so that 
clearly unsuitable alternatives are quickly eliminated from further consideration.  As described in 
the EIS (Appendix F:  Site Selection Study), CN first applied Principles 1 and 2 to identify 
alternative locations that warranted further examination of technical and economic feasibility, 

                                                      
7 Assuming the length from one mainline-access track junction at one end of the terminal to the other 
mainline-access track junction at the other end of the terminal would be between 12,000 and 14,000 feet 
(3,658 and 4,267 metres). 
8 For a terminal configuration in which the terminal is perpendicular (or non-parallel) to the mainline, a 
similar criterion would be used by CN in relation to the wye and access track between the terminal and the 
mainline. 



and then applied the other criteria to identify technically and economically feasible alternative 
locations.   
 
While an alternative location may be considered technically or economically feasible when 
evaluated against a single criterion in isolation, poor ranking in relation to two or more criteria 
can combine to render an alternative location technically and/or economically unfeasible.  For 
example, an alternative location that would incur some incremental costs associated with more 
extensive cut and fill requirements might be economically feasible if that were the only factor 
compromising feasibility, but when combined with higher costs arising from another criterion, 
such as higher land acquisition costs, would render the alternative location unfeasible. 
 




