
1

Railroad GHG Emissions 
Reduction

Prepared for ASLRRA Mechanical Committee
By Wayne Kennedy
October 2023



Train Drag Factors

MPL Flange lube sticks
On-board TOR-FM
Wheel bearing seals
Wheel profile (AAR 2A)
Wayside TOR-FM

Engine Efficiency

Fuel/oil additives
Friction modifiers
Railhead LED headlights
Good/bad actor ID
Premium injectors
AMOT control valves
Air leaks

Locomotive Fuel
Efficiency

Power Utilization

EMS Tablet RailVision
Reduce HPTT
AESS (air leaks)
Throttle limitation
Reduce load testing
MLB Li+ Battery Starter Pack
Engineer Trng/Competition
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Fuel Savings in the 1% to 3% range

Fuel Savings higher than 3%

Other

Unnecessary stop reduction
SpillX high speed refueling
Veridapt Fuel management
Fuel data analysis
Biofuels (GHG only)
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What Affects Fuel Consumption Efficiency Rate

1. Measurement Accuracy

2. Commodity Mix

3. System Velocity

4. Unplanned Stops

5. Locomotive Fleet Age

6. Shutdown Compliance

7. Locomotive Productivity

8. Service Interruptions

9. Technology Application

10. Biofuel Percentage

GTM measurement inaccuracy, there are many avenues for data issues some timing related, others systemic in how the system was built – 
one large Class I RR spent over two years overhauling their system and even the new system still had systemic issues
Gallon measurement inaccuracy (spills, theft, thermal expansion / contraction considerations, timing errors, purchased vs burned)

Bulk is fuel efficiency friendly with Intermodal being the opposite given tonnage is in the denominator and x2 HPTT difference

Actual mainline movement velocity is far different from average “Engineer on” to “Engineer off” velocity which includes mainline stops
Velocity reported to the STB does not include yard dwell whereas railroad velocity reported on their website does include yard dwell

Measuring unplanned stops, both duration and frequency and analyzing the reasons and how to reduce both is critical to improving fluidity

Which units to store is usually made on the basis of reliability and not fuel efficiency, SwRI has documented a 17% swing in fuel efficiency 
within the same Tier group – what could a different decision save on fuel?  Unless the unreliable units/models also burn the most fuel

AESS has historically not provided the level of benefit expected due to many reasons, air leaks being number one, followed by weak 
batteries, engine starter life considerations and intentional disabling of the system to name a few
Stationary shutdown is only one element of overall opportunity, mobile shutdown while in a power consist moving is another opportunity

Only CN, CP and UP report this metric on their quarterly earnings and there is a large range between the Canadians and the sole US 
railroad in terms of GTM/HP with CN and CP approaching 200 and UP at 125 YTD 2022
Everyone makes a big deal about CN having virtually no grade as being the reason they can go so low on their HPTT metric, not so with the 
CP who have comparable grade to the UP – it’s their very low HPTT (or high locomotive productivity performance) that saves fuel

Bad weather, derailments or just monster long trains with not enough sidings for them to fit are all reasons that railroads are more 
congested in a PSR world

There are many technology applications, most of them locomotive based, that save fuel – many of them save fuel in the 1% to 3% range 
which is very difficult to prove in revenue service with notoriously inaccurate fuel gauges and a noise to signal ratio which is too large
Many railroads walk away from these technologies because they can’t prove the fuel savings, even though testing has been done at TTC or 
other controlled environments such as SwRI – see page 2 for a list (which is the vast majority)

Many railroads desire the use of higher percentages of both biodiesel and renewable diesel to reduce their carbon emissions though the 
higher price will likely be unattractive in the short and perhaps long term
Another downside is the lower energy content of biofuels which will require more gallons purchased/consumed to provide the same 
amount of pulling power – this will help the emissions measure but will hurt the fuel efficiency measure unless accommodations can be 
made to account for lower energy content biofuel gallons



4

Fuel Conservation Approach
Gallons 

Consumed

Gross Ton 
Miles

Fuel 
Consumption 

Rate

Non-Utilized

Shutdown Other

Utilized

Train Routing Train Handling
Train 

Resistance
Application Fuel Efficiency

Causal Factors

     Mitigations

Causal Factors

     Mitigations

Business Mix
Bulk (Grain, Coal)
Intermodal
Auto
Manifest
Ore
Other

Price volatility
Fixed sites
Fuel Quality
Regional Prices

Fuel strategy
Hedging
Fueling Optimization

Terminal time
Shop time

Shutdown audits
Smart Start
AESS

Interline fuel 
equalization
Spillage and 
reclamation
Seepage
Retired units

Grades
Curves
Distance
Speed
Track modulus

Concrete ties
Slow orders
Grade reduction
Curve reduction

Unit isolation
Dynamic braking
Throttle modulation
Dispatching
Charging train air

Simulator training
Compliance audits
Tape evaluations
Ride alongs
Rules compliance

Train profile
Wind resistance
Rolling resistance
Tare weight
Train blocking

Intermodal builds
Reduce car wall gap
Rail lubrication
Aerodynamics

Train type
Consist type
HPTT
Speed

Distributed power
HPTT compliance
Unit isolation

Reliability
Availability
Degradation (age)
Design rating
Gear ratio

Overhauls (FDLA)
Retirements
Maintenance
Fuel additives
Oil additives
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General Fuel 
Data Questions

Decision Making 
with Fuel Data

Ideation Process 
for Success

Financial Drivers 
for 

Implementation

Carbon Footprint 
Reduction 
Glideslope

• What does your fuel data look like – trip, locomotive, yard, engineer based?
• Is your fuel efficiency measure a rate?  GTM or RTM based?
• Do you reconcile total purchases?  Is there theft or other loss such as spillage?
• How do you account for increasing levels of biofuels?

• Who makes decisions on technology purchases?
• Based on what evidence? (vendor, NAFC, TTC, etc)
• Do you attempt to prove claims with field tests?
• If yes, have these tests been successful? If not, why not?

• What is your portal for fuel savings? (AAR, TTC, MxV Rail, etc)
• Have you looked at NACFE  (truck related ideas)?
• Where do you go for new project ideation?
• What is your decision-making process?

• Absolute or intensity for GHG measure?
• Is there a glideslope in place?
• What is your gap out to 2030?
• What are your plans to close the gap?
• Biofuels – how much, where and when?

• What is a favorable ROI to proceed?
• Do you wait for industry adoption first?
• What drives uncertainty in “what next”?
• Do all departments have metrics for success?

• Have you considered a locomotive engineer scorecard?
• Do you trust your fuel data measurements?
• Is the data sufficient to make decisions on technology?
• Do you need to make occasional accounting adjustments?

GHG 
Emissions
Reduction 

Cycle

GHG Emissions Reduction Cycle

A continuous 
improvement cycle 
for ongoing GHG 
emissions reduction 
could look like this

Questions help to 
focus direction and 
create new 
possibilities and 
new ways to 
approach a problem
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