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Why?

Governments are seeking GHG reduction solutions
Biodiesel represents one option

Lower life cycle GHG emissionsLower life cycle GHG emissions
Fuel efficient rail service + biodiesel = better solution

Canadian Pacific will lead and learn
Promote better decision making through real-world 
demonstrations
Support well-considered federal regulatory direction

Another primary objective is to pre-empt a patchwork of 
regional regulation

Canadian Pacific will support coordinated efforts to harmonize 
ith th  USwith the US

Freight rail transportation is a North American 
industry
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Purpose and Scope   

Objectives of the project were to assess under cold weather 
conditions: 

Locomotive in-service performance 
C d d l f fCondition, maintenance and replacement frequency of engine 
components and heating systems

NOT in Scope
GHG and Criteria Air Contaminant air emissionsGHG and Criteria Air Contaminant air emissions
Long term effects on engine components
Impact on future technology
Feasibility of biodiesel blends higher than B5Feasibility of biodiesel blends higher than B5
Storage and long term management of biodiesel fuelling systems
Impacts on fuel efficiency

Key demonstration project parameters:Key demonstration project parameters:
4 AC4400 locomotives in dedicated service (Calgary-Edmonton)
Cold weather (November-March)
Biodiesel blend at 5%
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Canadian Pacific Rail Network – Where?
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Calgary – Minimum Temperatures (Dec, Jan, Feb)
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Edmonton – Minimum Temperatures (Dec, Jan, Feb)
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Fuel

Proposed federal regulation requiring fuel supply average of 2% 
biodiesel
B5 was selected to represent the upper end of potential blends 
supplied to railway industry
Fuel quality standards

B100 ASTM D6751 09 or European EN14214B100 - ASTM D6751-09 or European EN14214
ULSD - ASTM D975-09a or CGSB 3.517-2007
Blends – CGSB 3.520 (B1-B5) standard

Quality control (BQ 9000) Producer/DistributorQuality control (BQ-9000) Producer/Distributor
Supplier/Distributor to provide:

Guarantee in writing that fuel meets ASTM 
Certificate of Analysis COA for each batch deliveredCertificate of Analysis COA for each batch delivered

Alberta Research Council (BQ-9000) conducted additional fuel 
analyses on B100, ULSD and B5 blend
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Biodiesel Fuel Supplier

4Refuel’s “Quality, Safety and Environment” program conforms to 
ISO 9001 (Quality), 14001 (Environment), OHSAS 18001 (Safety)
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ISO 9001 (Quality),  14001 (Environment), OHSAS 18001 (Safety) 
standards and BQ9000 protocols



Demonstration Locomotives

Four GE AC4400 diesel locomotives with FDL-16 engines 

AC4400s represent approximately 75% of CP’s active locomotive fleet 

Closed loop service between Calgary Alyth yard and South Edmonton

7 days a week 2 train starts per day
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7 days a week, 2 train starts per day

Direct-to-Locomotive (DTL) fuelling at Calgary (Alyth Yard)



Engine Testing

GE d t d th  f ll iGE conducted the following:
Locomotive description and engine statistics
Pre- and post-inspection of locomotives, engine components 
and crankcaseand crankcase
Material usage summary
Crankcase observations (pre and post)
Compression and leak tests (pre and post)Compression and leak tests (pre and post)
Lube oil analysis
Fault Analysis

Locomotive fuel tanks were emptied and purged prior to trial
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Final Results

Operations
No service interruptions or operational issuesNo service interruptions or operational issues

Engine
No adverse impact to locomotive engine performance or 
componentscomponents

GE has provided guarantee of engine warranty for B5
Diesel must meet ASTM D975 09aDiesel must meet ASTM D975-09a
Biodiesel must meet ASTM D6751-09 
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Test Results Promising… However Concerns 
Requiring Resolution

Fuel supply is not mature
Commercial scale distribution infrastructure not available
Potential for higher  variable and undisclosed blendsPotential for higher, variable and undisclosed blends

Higher than B5 may be needed in some markets to meet 
pool averages and provincial regulatory requirements

CP is not in the fuel supply, storage or blending businessCP is not in the fuel supply, storage or blending business
Cost implications have still to be determined

Real competition required to drive costs
Limited supply, higher price Limited supply, higher price 
Fuel efficiency penalty

Federal regulation should specify a regulated standard for 
biodiesel which is harmonized, to the extent possible, with US 

d dstandards
Federal regulation should explicitly pre-empt provincial/regional 
renewable fuel requirements for railways
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Canada’s Productivity Relies on Harmonized Policies 
and Standards

CP CEO wants clearer, more streamlined regulations and laws 

Ottawa and the provinces need to do a better job of co-ordinating policy on issues p j g p y
ranging from the environment to tax reform, CP's top executive said Friday. CP 
representatives have spent a lot of time in Ottawa - not to mention Washington -
making the case for removing “artificial barriers in the form of regulation or 
legislation,” Fred Green told shareholders Friday at the firm's annual general 
meeting. “To the extent that we can find national policies - or arguably 

ti l li i  ti d t   t t  i  th  St t  th t'   h l  l t national policies tied to our counterparts in the States - that's a whole lot 
better than it is to have these regional policies emerging,” Green later told 
reporters. The government has done a good job on rules for pension solvency 
deficit funding and fostering stronger trade relations with Asian economies. But CP 
would like to see Ottawa and the provinces co-operate more on environmental, 
securities and tax policy  “Federal and provincial governments need to work securities and tax policy. Federal and provincial governments need to work 
effectively together to ensure there is clarity and consistency on environmental 
issues, cap and trade, securities legislation and tax reform,” Green told 
shareholders. “Having federal and provincial governments issuing independent and 
inconsistent policies is harmful to Canada's productivity and the entire supply 
chain. We will continue to advocate the need to harmonize on policies like 
GHG emissions and biofuel standards.”

(Canadian Press, Reuters 100521, Calgary Herald 100522) 
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