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Disclaimer 

This document and its contents are for the private information and benefit only of Canadian Pacific 
(CP), for whom it was prepared and for the particular purpose which CP previously described to 
Ausenco Engineering Canada Inc. (Ausenco)]. The contents of this document are not to be reused in 
whole or in part, by or for the benefit of others without prior adaptation by, and the prior specific 
written permission of, Ausenco. 

Particular financial and other projections, analysis and conclusions set out in this document, to the 
extent they are based on assumptions or concern future events and circumstances over which 
Ausenco has no control are by their nature uncertain and are to be treated accordingly. Ausenco 
makes no warranty regarding any of these projections, analysis and conclusions. Ausenco, its 
affiliates and subsidiaries and their respective officers, directors, employees and agents assume no 
responsibility for reliance on this document or on any of its contents by any party other than CP. 

The contents of this document are Copyright, © 2021 Ausenco. All rights are reserved. 
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1 Introduction 

1.1 Background 

Canadian Pacific (CP) is evaluating the development of CP Logistics Park: Vancouver 
(CPLPV), a new rail yard and unloading facility in Pitt Meadows, British Columbia. CPLPV will 
centralize much of the lower mainland’s unloading, storage, containerization, and transfer 
operations for agricultural, liquid, and automotive products. As part of the development 
process, CP was required to evaluate and report the impact of the facility on local and regional 
greenhouse gas (GHG/CO2) and criteria air contaminant (CAC) emissions. 

Hemmera has evaluated the environmental impacts related to changes in local/regional truck 
traffic and operations on the site itself. However, CP did not yet have the means to evaluate 
the environmental impact of CPLPV on local/regional locomotive diesel fuel consumption nor 
on emissions from railway activity in such a complex system like their lower mainland rail 
network. 

1.2 Purpose 

Ausenco was asked to develop a detailed simulation model of CP’s lower mainland rail 
network to estimate annual diesel fuel consumption and resulting CO2 emissions for three 
scenarios: 

1. 2019 volumes without CPLPV (i.e., present-day) 

2. 2030 volumes without CPLPV 

3. 2030 volumes with CPLPV 

This report summarizes Ausenco’s analysis, inputs, assumptions, methodology, results, and 
conclusions from this lower mainland rail network simulation study for CP. 



 

104415-RPT-0001 
Rev: 1 
Date: December 17, 2021 

2 Copyright © 2021 Ausenco Pty Ltd. The Ausenco name and wordmark are registered trademarks of 
Ausenco Pty Ltd. Ausenco refers to Ausenco Pty Ltd. and its global affiliates. All rights reserved.  
 

2 Analysis, Inputs, and Assumptions  

2.1 Scope of the Study 

2.1.1 Geographic Scope 

Ausenco studied and modelled CP’s lower mainland rail network as it existed and operated 
through 2019. The upstream boundary of the study was the arrival/departure of trains in the 
network at Mission, BC. The downstream boundary of the study was the arrival/departure of 
trains in the network at the various local terminals. Operations within the terminals 
themselves were outside of this study’s scope. In summary, the scope comprised CP’s lower 
mainland mainline and its rail yards: Coquitlam Yard (Coquitlam), Vancouver Intermodal 
Facility (VIF), and the proposed CP Logistics Park: Vancouver (CPLPV). 

2.1.2 Operational Scope 

Ausenco studied CP facilities and operations for which it received data either from CP or 
through Hemmera, with whom Ausenco collaborated, including: 

• Movements of individual trains on the rail network’s mainline: 

o Train Symbol/ID – A 2–3-digit code unique to each commonly-travelled route 

o Titan number – A 6-digit code unique to each train trip 

o Arrival/departure stations and timestamps, including intermediate points if 
multiple stops were made 

o Number of loaded and empty railcars being hauled during each leg of its trip 

• Movements of individual railcars on the rail network’s mainline: 

o Train symbol/ID assignment for each leg of its journey 

o Arrival/departure stations and timestamps, including intermediate points if 
multiple stops were made 

o Railcar type, which sometimes informed us of its contents (e.g., automotives) 

• Rail yards: 

o Coquitlam rail schematic (clear junctions) 

o Coquitlam rail AutoCAD drawing (geographically to scale) 

o VIF rail schematic 

o CPLPV AutoCAD drawing 

• Locomotives 

o CP nationwide locomotive fleet 

o 2019 lower mainland locomotive diesel refuelling records 
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o Locomotive fuel consumption rates by model tier and throttle notch 

o Railway Association of Canada (RAC) statistics on the proportion of time 
locomotives typically spend in each throttle notch depending on their duty 
cycle (i.e., the nature of their job assignment: yard switching, road/mainline 
switching, etc.) 

o The current conversion rate from gallons of diesel to kg of CO2 
(11.322 kg CO2 / US Gallon) 

In addition to modelling train movements according to 2019 data, Ausenco also modelled the 
train movements anticipated within the CPLPV facility in the second of two 2030 scenarios, 
including the arrival, spotting, unloading, and departure of Agricultural unit trains, Liquids unit 
trains, and strings of Automotive railcars. 

2.2 Lower Mainland Rail Network 

2.2.1 Layout 

Figure 2-1 presents a simulation model screenshot of CP’s lower mainland rail network. 

Figure 2-1 Model Screenshot of CP’s Lower Mainland Rail Network 

 

Ausenco constructed the mainline rail layout and distances from data CP provided, including: 

• Cascade Subdivision rail diagram (east of Maple Meadows) 

• Cascade Subdivision (west of Maple Meadows) 

• Westminster Subdivision (north of Sapperton) 

• CP Pacific Division 42 General Time Table 

• Vancouver Local Map (2020-04-14) 
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2.2.2 Operations 

CP’s rail network operates as a scheduled railway with a many pre-defined routes and 
destinations (i.e., Train Symbols, discussed in Section 2.5). CP also accommodates seasonal 
and spot demand, which creates variations to its regular schedule. 

Loaded trains typically enter the network from the east and proceed to drop off their railcars 
either at Coquitlam Yard (Section 2.3), Vancouver Intermodal Facility or VIF (Section 2.4), or 
directly to local destination/marine terminals. 

2.3 Coquitlam Yard 

2.3.1 Layout 

Figure 2-2 presents a simulation model screenshot of CP’s Coquitlam Yard. 

Figure 2-2 Model Screenshot of CP’s Coquitlam Yard  

 

Ausenco modelled the Coquitlam Yard using data CP provided, including: 

• A to-scale AutoCAD drawing of the yard’s tracks 

• A summary diagram of the yard’s tracks (see Figure 2-3) 

Figure 2-3 Coquitlam Yard Track Layout 
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Ausenco modelled all tracks in the Coquitlam Yard, including each sub-yard: 

• A Yard (south side) – Primarily used for east/westbound unit trains 

• B Yard (east side) – Primarily used to assemble westbound local trains 

• C Yard (west side) – Primarily used to disassemble westbound manifest trains 

• X Yard (north side) – Primarily used to assemble eastbound manifest trains 

• D Yard (west side short tracks) – Presently used to unload liquids railcars 

2.3.2 Operations 

Data received did not include locomotive activity records within Coquitlam, so detailed 
management of individual railcars within the Yard in the model was not possible. Instead, 
Coquitlam’s operations were simplified in the model using a “pool” approach whereby railcars 
of different major varieties (Agriculture, Liquids, and Other) were received and accounted for 
in eastbound and westbound railcar pools (numeric tallies), from which departing trains were 
generated. Section 3 discusses the calibration process, the calibration criteria, and why this 
simplified railcar management process in the modelled Coquitlam Yard is valid. 

2.4 Vancouver Intermodal Facility 

2.4.1 Layout 

Figure 2-4 presents a simulation model screenshot of CP’s Vancouver Intermodal Facility 
(VIF). 

Figure 2-4 Model Screenshot of Vancouver Intermodal Facility 

 

Ausenco modelled VIF using a summary diagram of the yard’s tracks (see Figure 2-5) 

Figure 2-5 Vancouver Intermodal Facility Track Layout 

 

Ausenco modelled all tracks in VIF.  
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2.4.2 Operations 

The only VIF tracks of particular importance to the commodities of interest in this study 
(Agricultural, Liquids, and Automotives) were T30-01 and T30-02 in the northeast corner near 
the Auto Compound. Again, data received did not include locomotive activity records within 
VIF, so detailed management of individual railcars within VIF in the model was not possible. 
Instead, VIF operations were simplified in the model. 

Unlike Coquitlam, VIF requires very few if any dedicated locomotives for railcar management. 
Road switching locomotives (i.e., mainline locomotives) perform any necessary shunting, 
switching, and (dis)connections. For the purposes of comparing fuel consumption and CO2 
emissions between scenarios, VIF-specific movements were omitted because the differences 
in activity level were very small. Instead, VIF’s primary tracks (PT03-PT05) were used to stage 
railcars for the trains (i.e., Train Symbols) that the data showed stopped in VIF. Those 
movement and idle times were still captured within the mainline fuel consumption 
calculations. 

2.5 CP Logistics Park: Vancouver 

2.5.1 Layout 

Figure 2-6 presents a simulation model screenshot of CP Logistics Park: Vancouver (CPLPV) 

Figure 2-6 Model Screenshot of CPLPV  

 

CPLPV will consist of: 

1. A Receiving Yard onto which road switching (mainline) locomotives drop off loaded 
Liquids and Automotive railcars 

2. A Departure Yard from which road switching locomotives retrieve empty Liquids and 
Automotive railcars 

3. A Liquids Staging Yard in which Liquids railcars are staged prior to approaching the 
Liquids Unloading Area 
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4. A Liquids Unloading Area to onsite tanks 

5. A Liquids Unloading Area to trucks 

6. An Automotive Unloading Area to a parking lot 

7. A Grain (Agricultural product) Unloading Area/Loop to onsite silos 

All of CPLPV’s tracks were modelled, and the downstream boundaries of this area of the 
model were the unloading areas. 

2.5.2 Operations 

Each of the three commodities of interest (Agricultural, Liquid, and Automotive products) will 
be delivered to and handled in CPLPV differently: 

2.5.2.1 Agricultural Products 

Agricultural products will be delivered daily to CPLPV on 147-railcar unit trains from the east, 
which will first travel around the south side of the perimeter loop and unload in the clockwise 
direction. Two road locomotives are anticipated to remain with the agricultural railcars during 
this process. Per the Facility Operations Report1, Agricultural trains are expected to unload in 
18 hours gross to enable daily deliveries when necessary. The lead locomotive will be 
controlled remotely (i.e., the “Locotrol” feature) to steadily move the railcars through the 
dumper. The model matched this gross unloading time assumption of 18 hours per unit train 
and consistently ensured the railcars were available for retrieval within 24 hours following 
their delivery. 

2.5.2.2 Liquid Products 

Liquid products will be delivered daily to CPLPV on 100-railcar dedicated manifest trains from 
the east. The railcars will be split by the road locomotives and each cut will be spotted onto 
the Receiving Yard tracks. From there, a yard locomotive dedicated to CPLPV will move the 
cuts to the unloading area and stage the remainder on the Liquids Staging tracks until the 
unloading areas become available. The model captured these movements in detail and 
assumed an adequately quick unloading rate (unspecified in documentation provided) to 
ensure the empty railcars would be ready for retrieval within 24 hours following their delivery. 

2.5.2.3 Automotive Products 

Automotive products will be delivered to CPLPV a few railcars at a time (~8-20), dropped off 
by local delivery trains from Coquitlam Yard (west) that are tasked with multiple deliveries. 
When there are enough loaded railcars spotted on the Receiving Yard tracks (>12 assumed in 
the model), the dedicated CPLPV locomotive will move a set of them to the Automotive 
Unloading area. It will then return them to the Departure Yard tracks where they will wait until 
the next local delivery train arrives to return them to Coquitlam Yard. The number of 
automotives projected to be delivered to CPLPV in 2030 is significantly less (~50% in 
Ausenco’s experience) than the facility’s capacity to unload them and the local trains’ capacity 
to retrieve them, which is helpful if automotive throughput is seasonal. Ausenco assumed 
each automotive unloading area could consistently unload its capacity in railcars within a 
12-hour shift. 

 
1 “CP Logistics Park: Vancouver Facility Operations Report” (Hatch – June 8, 2021) 
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2.6 Trains 

2.6.1 Train Symbols 

Detailed train records from 2019 included over 1,100 different Train Symbols (routes), so it 
was impractical to model each one explicitly. To determine which train routes should be 
modelled, Train Symbols were sorted in decreasing order by number of distinct Titan 
Numbers, which are unique identifiers for individual trains. Figure 2-7 shows that the vast 
majority of Train Symbols had very few trains per year. 

Figure 2-7 Number of Trains per Train Symbol in 2019 Operating Data 

 

Many of the most frequent trains had similar or identical routes. Trains with identical routes 
were combined under the Train Symbol with the highest train count. Several Train Symbols 
had routes entirely east of Mission. These Train Symbols would never enter the geographic 
scope of the model, so were omitted from the list. Figure 2-8 shows the new distribution of 
trains by Train Symbol generated following these simplifications. 

Figure 2-8 Simplified Number of Trains per Train Symbol in 2019 Operating Data 

 

While there were still over 100 Train Symbols, there were significantly fewer than before the 
simplifications. Many of these Train Symbols still had very low frequencies, so only those that 
travelled 52 or more times in 2019 were modelled (i.e., at least weekly). This list consisted of 
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58 different Train Symbols and accounted for 98.4% of the geographically relevant trains from 
the data. Table 2-1 shows which duplicates were assigned to which Train Symbols. 

Table 2-1 List of Train Symbol Assignments in the Model 

Train 

Symbol 
Duplicate Train Symbols 

Train 

Count 

861 863 865 867 869     1217 
860 862 864 866 868     1181 

C354 C302 C108 C112 C118 C412 C416   1126 
16W 10W 12W 14W 18W 20W    805 
301 305        833 
V42 2V42 3V42 4V42 5V42 6V42 7V42 9V42  716 
V46 2V46 3V46 4V46 5V46 6V46 7V46 8V46 9V46 666 
C309 C821 C845 C865 C701     610 
V91 3V91 4V91 5V91 6V91 7V91 8V91 9V91  553 
300 2300 3300 4300 5300 6300 7300 8300 9300 528 
V90 3V90 4V90 5V90  7V90 8V90 9V90  443 
V94 3V94 4V94 5V94  7V94 8V94 9V94  434 
V92 3V92 4V92 5V92 6V92 7V92 8V92 9V92  427 
C116 C106 C778 C990      409 
303         389 
V54 2V54 3V54 9V54      379 
401 7401 8401 9401      372 
100 9100 112 9112      729 

2V91         361 
199 2199  9199      361 

C310 X310        361 
200 9200        360 

2V94         357 
113 9113        357 
19W 11W 13W 15W 17W 21W    357 
2V92         353 
302 2302 3302 4302 5302 9302    353 
101 2101 3101 4101 5101 8101 9101   351 
198 9198        350 
V48 2V48 3V48 9V48      349 
V82 3V82  5V82   8V82 9V82  348 
400         347 
201 2201        336 

2V93         334 
V70 2V70 5V70 9V70      331 
V89 2V89 9V89       340 
V71 2V71 5V71 9V71      328 
602         317 
603         314 
872 870 874 876 878     290 

2V82         289 
873 871 875 877 879     256 
V84 2V84 3V84       252 
V93 3V93 4V93 5V93 8V93     232 
V95 3V95 4V95 5V95 6V95 7V95 9V95   221 
2V90         211 
304 2304 5304 6304 8304 9304    195 

2V95         188 
2V98         111 
V60 2V60 3V60 4V60 7V60 8V60 9V60   143 
V80 2V80 3V80 4V80 9V80     104 
01T 201T 301T 501T 801T     98 
600         97 
601         93 
203 2203 9203 3203      71 
35T 913T        61 
609         53 
608         52 

Some of the 58 trains were further subdivided by Ausenco because data showed multiple 
routes taken by trains with the same Train Symbol. The VC31 was also added for a total of 68 
different Train Symbols for the base case. 
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2.6.2 Train Schedules 

Trains were scheduled in the model at the exact same times that operating data showed they 
departed in 2019. When departure times were unavailable, such as when a train record only 
showed an arrival timestamp, the typical (mode) travel time from the other records for that 
Train Symbol was subtracted from the arrival time of the record in question to generate a 
representative departure time. 

In the future (2030) cases, Train Symbols whose volumes CP assumed would double used a 
copy of the 2019 schedule offset by half of the typical period between trains. This approach 
maintained historical seasonality and realistic interarrival times. 

2.7 Fuel Consumption and Emissions 

CP provided a variety of inputs and assumptions directly to Ausenco and through Hemmera 
related to locomotive fuel consumption and emissions, including: 

• Fleet Fuel Consumption Rates – A table of diesel fuel consumption rates by 
locomotive tier/model and throttle notch position 

• Railway Association of Canada Duty Cycle Profile Table – A table of typical 
percentages of time locomotives spend in different throttle notches depending on 
the work they are assigned (e.g., road switching, yard switching, etc.) 

• CP Locomotive Fleet – A table of CP’s active locomotive tiers/models, their 
quantities, their horsepower, and their unique identifier numeric range (i.e., Loco ID) 

• Validation of Ausenco’s assumed number of locomotives per train for each Train 
Symbol (route): 

o 4 locomotives for manifest trains travelling east-west over the Rockies 

o 3 locomotives for delivery of >100-railcar unit trains locally (e.g., potash, 
sulphur, and coal) 

o 2 locomotives for delivery of <100-railcar strings locally 

• Validation of Ausenco’s assumed number of locomotives dedicated to Coquitlam 
Yard for the purposes of switching, shunting, and managing railcars – 20 locomotives 
in 2019 

• Environment Canada’s current conversion rate for GHG emissions from diesel fuel – 
11.322 kg CO2 emitted per US gallon of diesel fuel 

• GHD’s 2019 Verification Report which estimated CO2 emissions across CP’s entire 
locomotive fleet – 3,013,125 tonnes of CO2 emitted in 2019 

• CP’s 2019 locomotive refuelling records in the lower mainland 

• Translation of the Port of Vancouver’s projection of 2030 volumes published in 2017 
into Train Symbol specific schedule changes. 

Section 3.4 describes how Ausenco used this information to estimate fuel consumption and 
CO2 emissions for the scenarios evaluated. 
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3 Methodology 

3.1 Simulation Modelling Approach 

Ausenco modelled CP’s lower mainland rail network using its proprietary discrete-event 
simulation software, TLS, which has been developed in-house over the last 20 years and 
successfully used in over 400 complex logistics studies globally, most often for Tier 1 clients. 
TLS benefits from decades of integration with real-world engineering knowledge which has 
enabled realistic performance and behaviour of model objects representing physical 
equipment. 

Ausenco built this lower mainland rail network model for CP by defining and connecting all of 
the track segments, operating equipment, train generators, and routing logic extracted from 
CP’s detailed 2019 operating data. The model was then calibrated to those data to give 
Ausenco and CP confidence that it would accurately predict future performance. 

3.2 Calibration 

3.2.1 Mainline Calibration 

Typically, calibrating simulation models like this one involves extraction of many high-level 
key performance indicators (KPIs) from data followed by iterative revision of the model to 
simultaneously reproduce all of those results. 

This study had a notable advantage in that the standard KPIs to which we typically calibrate 
could instead be guaranteed to be correct through model inputs, such as: 

• Number of distinct train routes 

• Number/proportion of trains travelling each route 

• Arrival/departure pattern of trains to/from each destination 

• Proportion of each commodity on each train type (i.e., Train Symbol) 

In this model, each of these inputs were explicitly and exactly defined in the inputs and verified 
as outputs once discrepancies between locomotive and railcar data were resolved. These 
verified KPIs sufficed for calibration of and reliance on locomotive fuel consumption results 
on the mainline. 
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3.2.2 Coquitlam Yard Calibration 

Ausenco was able to focus its attention on some of CP’s key questions, including whether 
Coquitlam Yard would have sufficient track capacity to manage projected 2030 railcar 
volumes. To answer this question, Ausenco first needed to calculate Coquitlam’s 2019 railcar 
inventory profile. Figure 3-1 presents Coquitlam’s railcar inventory profile in 2019. 

Figure 3-1 Coquitlam Railcar Inventory Profile from 2019 Data 

 

Interestingly, Coquitlam’s railcar inventory in 2019 seemed to not require nearly the physical 
storage capacity the Yard has available (~5,000 railcars), which held promise for its ability to 
manage 2030 volumes. The first step of calibration was to reproduce this 2019 railcar 
inventory graph from model output data and compare the associated KPIs: dwell times for 
railcars in the Yard. Figure 3-2 presents Coquitlam’s railcar inventory profile from the outputs 
of the calibrated model. 

Figure 3-2 Coquitlam Railcar Inventory Profile from Calibrated 2019 Model 

 

Ausenco used the visual similarity of the 2019 data and model output graphs as a guide to 
align seasonality of railcar volumes in the model with that measured in reality. To improve 
alignment, Ausenco used railcar volume inputs from CP’s railcar operating records, which 
were more reliable and self-consistent than CP’s train operating records’ account of railcar 
volumes. Table 3-1 shows the model calibration results of railcar dwell times at Coquitlam. 
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Table 3-1 Coquitlam Yard Railcar Dwell Time Calibration Results 

Commodity* 
Dwell Time 
in Model (h) 

Dwell Time 
Target (h) 

Difference (h) % Difference 
% of 

Volume 

Liquids 36.5 58.2 -21.7 -59.5% 2.0% 

Grain 39.9 42.4 -2.5 -6.1% 6.7% 

Other 37.8 37.0 +0.8 +2.0% 91.3% 

Overall 37.9 37.8 +0.1 0.3% 100.0% 

*Automotive railcars were not modelled explicitly due to their low volume. The “Other” commodity refers to all railcars carrying product not destined for 
CPLPV once it’s built, but who will still require railcar management in Coquitlam for the foreseeable future. 

On a percent difference basis, the dwell times for railcars carrying individual commodities 
look higher than expected. The reason for this is that most trains in the model carried more 
than one of these commodities and it was nearly impossible to adjust the dwell time of one 
commodity without affecting that of another. Ausenco exercised its professional judgment in 
that even if it were possible to significantly change multiple train schedules to better align the 
lower-volume railcars to their dwell targets simultaneously, that it would require too far of a 
departure from the historical data. Ausenco found the 0.3% overall difference between model 
and target dwell times to be close enough to consider Coquitlam railcar inventory sufficiently 
calibrated for the purposes of forecasting regional locomotive fuel consumption and CO2 
emissions. 

3.3 Increasing Volumes from 2019 to 2030 Levels 

Train traffic volumes were increased from 2019 levels to 2030 levels in two ways: one for the 
future scenario without CPLPV and one for the future scenario with CPLPV. Note that no 
assumptions were made regarding the turnover and replacement of older locomotives by 
newer locomotives by 2030. The two time periods were compared on a like-to-like basis. 

3.3.1 2030 Without CPLPV 

The 2030 train volume changes CP provided for the future scenario without CPLPV were: 

• “Add train pair 115/116 which will be intermodal Toronto / Centerm direct and vice 
versa (run through Coquitlam and VIF, no stop) 

• Add train pair 198-2 / 199-2 which will mirror 198/199, just handling additional 
volumes from Roberts Bank 

• Add train pair 203/204 which will mirror 200/201 

• Add train pair 400-2 / 401-2 which will mirror 400/401 

• Add 2 trains per day of grain (one east, one west) distributed between the different 
numbers 

• Add 4 trains per day of other bulk (two east and two west) distributed between the 
different numbers 

• For local service, add V42-2; V46-2; V48-2; V54-2; V70-2; V71-2; V90-2; V91-2; V92-2; 
V93-2; V94-2; V95-2; 2V42-2; 2V82-2; 2V90-2 
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• For all trains assume the same distribution of car types, number of cars, etc. as the 
train being mirrored” 

3.3.2 2030 With CPLPV 

The 2030 train volume changes CP provided for the future scenario with CPLPV were all of 
those from Section 3.3.1 without CPLPV, plus: 

• “203/204 become daily liquids service to LPV (100 cars long, we can balance other 
traffic with 200/201 even if length of other train grows upwards of 10k’ to 12k’) 

• Auto traffic just moves from previous site to LPV 

• For Grain, add new trains 310 / 311. These are 147 car grain unit trains direct to LPV 
(and the empty return) at a rate of 3 per week. Reduce grain cars to stuffer facilities 
off other trains to balance car count.” 

Both 2030 scenarios, with and without CPLPV, require a growth in locomotive fuel 
consumption of approximately 60% relative to that in 2019.  

3.4 Fuel Consumption and CO2 Emissions Calculations 

Although complex, the fundamental process for calculating fuel consumption and CO2 
emissions was the same for the three scenarios. The steps were: 

1. Map CP’s active fleet locomotives into identical tier/model categories to those used 
in the fuel consumption rates table. 

2. Evaluate the 2019 lower mainland locomotive refuelling records to filter out any 
locomotive models not active in the region. 

3. Use the ratio of regionally present locomotives and the fuel consumption rates to 
define a typical lower mainland mainline locomotive. 

4. Calculate the effective idle and travelling fuel consumption rates for the typical 
mainline locomotive using the “Class 1 Road Switch” duty cycle profile from the 
Railway Association of Canada. Do the same for typical yard locomotives using the 
“Yard Switching” profile. 

5. Estimate the fuel consumed by mainline locomotives in the model and the associated 
CO2 emissions. 

i. List all Train Symbols (routes) used in the model and apply the validated 
assumption of the number locomotives for each one. 

ii. Multiply each Train Symbol’s number of locomotives with the total working time 
and total idle time respectively reported by the model for those trains to 
calculate total locomotive working time and total locomotive idle time. 

iii. Multiply those total working and idle times across all locomotives by the idle and 
travelling fuel consumption rates calculated in Step 4. 

iv. Sum all mainline locomotive fuel consumption and multiply by the conversion 
rate to tonnes of CO2 emitted. Keep this value for later. 
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6. Estimate the fuel consumed by Coquitlam Yard locomotives in the model and the 
associated CO2 emissions: 

i. Estimate the number of active locomotives dedicated to Coquitlam. If it’s the 
2019 scenario, simply use the validated assumption of 20. If it’s either of the 
2030 scenarios, then linearly scale up the 2019 assumption of 20 by the ratio of 
railcars managed in Coquitlam in 2030 versus those managed in 2019 (e.g., ~32 
locomotives in 2030). 

ii. Multiply the number of yard locomotives by 8,760 hours per year and then divide 
into a 19% portion for working time and an 81% portion for idle time per RAC’s 
Yard Switching duty cycle profile. 

iii. Multiply the Coquitlam Yard locomotives’ total idle and working times by the 
effective fuel consumption rates for yard locomotives calculated in Step 4. 

iv. Multiply by the conversion rate to tonnes of CO2 emitted. 

7. Sum the CO2 emissions subtotals from the mainline and Coquitlam Yard locomotives. 
Keep the 2019 and 2030 non-CPLPV emissions totals for later comparison. 

In the 2030 scenario with CPLPV, Step 8 must also be completed to estimate the onsite fuel 
consumed and CO2 emitted at the new facility: 

8. Estimate the fuel consumed and CO2 emitted within CPLPV and calculate which 
subtotals should and should not be included in the regional comparison between 
scenarios. 

i. Calculate the total travel and idle time of the three sources of locomotive power 
active at CPLPV: the mainline locomotives used to navigate move railcars 
around the site, the Locotrol unit used to unload agricultural railcars onsite, and 
the dedicated CPLPV locomotive used to move liquids/automotive railcars 
around the site. 

ii. Multiply the three pairs of working and idle time subtotals by their respective 
fuel consumption rates either calculated in Step 4 or calculated similarly for 
representative locomotive models. 

iii. Sum those fuel consumption subtotals and multiply the conversion rate to 
tonnes of CO2 emitted. This result is the CO2 emissions total for locomotive 
power at CPLPV, and is relevant to local emissions comparisons, but misleading 
for the regional comparison. 

iv. To calculate the appropriate contribution to CO2 emissions of CPLPV to the 
region, include only the fuel consumed by onsite locomotives related to handling 
and unloading of liquids products, as that same line item was present in the 
2019 Coquitlam Yard baseline where liquids have traditionally been unloaded. 
Omit the fuel consumed at CPLPV related to handling and unloading of 
agricultural and automotive products, as those were not present in the 2019 
Coquitlam Yard baseline (containerization facilities and VIF, respectively) and 
skew the comparison. Keep the 2030 CPLPV emissions total for the regional 
comparison. 

Once all steps are complete, compare the CO2 emissions of both 2030 scenarios to those in 
the 2019 scenario. Then, compare the CO2 emissions between the two 2030 scenarios. Any 
regional difference in fuel consumed or CO2 emissions can be attributed to CPLPV. 
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4 Results 

Table 4-1 presents the CP locomotive fuel and CO2 emissions saved per year in the lower 
mainland due to the development of CPLPV. See the Conclusions in Section 5 for a discussion 
of these results. 

Table 4-1 Locomotive Fuel and CO2 Emissions Saved per Year Due to CPLPV 

Scenario 
Lower Mainland Locomotive 
Fuel Consumed 
(US Gallons per year) 

Lower Mainland 
Locomotive Emissions 
(t CO2 emitted per year) 

% Growth 
from 2019 

2019 Calibration 
without CPLPV 

5,256,316 59,512 0% 

2030 Volumes 
without CPLPV 

8,455,204 95,730 61% 

2030 Volumes 
with CPLPV 

8,253,315 93,444 57% 

Locomotive Fuel 
and Emissions 
Saved per Year 
with CPLPV 

201,889 2,286  

Figure 4-1 presents the railcar inventory profile in Coquitlam in the 2030 scenario without 
CPLPV. 

Figure 4-1 Coquitlam Railcar Inventory Profile from 2030 Model without CPLPV 

 

In this scenario, railcar inventory remains below Coquitlam’s ~5,000-railcar physical storage 
capacity, even if railcar management practices do not significantly change from present-day 
ones, which is reassuring. 
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Figure 4-2 presents the railcar inventory profile in Coquitlam in the 2030 scenario with CPLPV. 

Figure 4-2 Coquitlam Railcar Inventory Profile from 2030 Model with CPLPV 

 

In this scenario, railcar inventory briefly exceeds Coquitlam’s ~5,000-railcar physical storage 
capacity in the summer, but Ausenco believes this is due to the significant changes to the 
balance of inbound/outbound railcars for many Train Symbols, in the absence of a 
corresponding change to railcar management practices in the yard. Lower railcar volume was 
handled through Coquitlam in this 2030 scenario with CPLPV than was handled in the 2030 
scenario without CPLPV. This result simply indicates that CP will need to rebalance its Train 
Symbols’ duties once CPLPV is commissioned, which Ausenco believe it would proactively 
do amidst such a significant infrastructure change anyway. 

Also, no critical traffic bottlenecks seemed apparent in CP’s lower mainland rail network at 
these higher volumes based on the projected expansion of 2019 operating volumes through 
to 2030. When the Port of Vancouver updates its 2030 volume projections from those 
published in 2017, which were used in this study, this question may warrant revisiting. 

5 Conclusions 

Assuming present-day infrastructure, the significant growth in regional CP rail traffic that the 
Port of Vancouver anticipates between 2019 and 2030 corresponds to an estimated 61% 
growth in locomotive fuel consumption and CO2 emissions by the end of the decade. 
However, if CP develops CP Logistics Park: Vancouver, then that regional growth in fuel 
consumption and CO2 emissions from CP locomotives can be reduced to 57%, saving 
approximately 2,300 tonnes of CO2 per year. 

According to the United States Environmental Protection Agency (US EPA), the average 
passenger vehicle emits 4.6 tonnes of CO2 per year, so CPLPV’s reduction in locomotive fuel 
consumption could be considered to have the equivalent benefit of taking approximately 500 
passenger vehicles off of the region’s roads. 

Coupled with CPLPV’s anticipated fuel consumption and CO2 emissions savings with respect 
to regional truck traffic as well, it seems that CPLPV would simultaneously reduce regional 
road/rail congestion and reduce CP’s carbon footprint while accommodating the Port of 
Vancouver’s significant growth projections. 


