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PRELIMINARY DRAFT

Technical Options to Achieve Additional Emissions a nd Risk

Reductions from California Locomotives and Railyard s
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Report Preparation 

• Prepared by the CARB staff

• Result of the April, 2008 CARB Board of Directors 
request for a comprehensive summary of options

• Part of the ongoing dialogue surrounding railyard 
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• Part of the ongoing dialogue surrounding railyard 
Health Risk Assessments & Mitigation Plans

• Draft is a comprehensive 250+ page document



Background 
• Evaluation of options that may accelerate reduction       

of emissions

– Statewide and localized impacts

– Locomotives 

– Non-locomotive railyard operations
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• Technical feasibility

• Potential emissions reductions 

• Costs

• Relative Cost Effectiveness (CE)



Defined Purpose 

• Sound technical basis for ongoing dialogue

• Reductions of oxides of nitrogen (NOx) & diesel 
particulate matter (DPM)

• Includes both current & future technologies that mi ght  
provide additional reductions
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provide additional reductions

• Continued work with stakeholders remains to identif y 
innovative approaches that build on past efforts



Document  Is Not Intended To  

• Serve as an implementation blueprint

• Evaluate which agency or agencies may have authorit y 
to implement such options

• Evaluate what role, if any, the availability of pub lic 
funding might play in assuring earlier or further 
reductions    
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reductions    



Schedule & Future Steps 

• Public comments due March 23, 2009

• Evaluation of comments by ARB Staff

• Staff prepares a final report for presentation to t he 
Board in June
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• Staff develops a second report to address 
implementation mechanisms

• Public comments to be taken on the second report



Implementation Mechanisms

• Direct regulation

• Incentive funds (i.e. – Moyer, 1B, DERA, etc)

• Voluntary actions by railroads

• Enforceable Agreements with the railroads (MOU’s)
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• Enforceable Agreements with the railroads (MOU’s)



Methodology - Approach

• Assess when a technology was/could be developed and  
become U. S. EPA certified or CARB verified

• Calculated potential reductions on a per unit basis

• Costs primarily based on capital costs
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• Operational, maintenance, and replacement costs 
included when applicable in some cases or when the 
information was available



Cost Effectiveness  (typical)

Total costs divided by :

the sum of NOx and PM reduced in tons per year

over a specified range of years or useful life

to develop a CE value in $/lb  
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to develop a CE value in $/lb  



Railroads’ Submittal

• Submitted to CARB on February 23 rd  (~ 40 pages)

• Nine general comments with recommendations

• Five suggested actions for the Staff report to Boar d

• Multiple line by line comments
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• Attachments and appendices

• Preliminary draft is a useful guide for readers to begin 
to understand the potential and the limitations of new 
technologies and techniques for reductions



Key General Comments

• ARB has given their best effort to provide a balanc ed 
and fair summary of all of the technologies and 
operational changes that might reduce rail emission s

• This is not a plan, rather a menu of things to be 
considered for further evaluation 
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• Premature to identify ‘high priority recommendation s’ 
and/or to rank ‘proposed options’



Key General Comments

• Recognize rail operations are fluid - this draft 
represents a snapshot in time

– complex, fast-changing and dynamic network 

– business levels reflect current economic conditions

– many variables affect efficiency
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– many variables affect efficiency

– equipment  or operational changes may have unintend ed 
consequences that reduce efficiency & increase  emi ssions

– proceed with care;  consider indirect impacts of ea ch 
technology or operational change  



Key General Comments

• Utilize Moyer methods to evaluate cost effectiveness

– Consistently used and well understood in CA

• Include all costs (such as Operation & Maintenance 
costs) when evaluating Cost Effectiveness 

• Evaluate Cost Effectiveness separately for each 
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• Evaluate Cost Effectiveness separately for each 
technology if an option includes a combination of 
technologies

• Ensure statewide inventory estimates are consistent



Technical Options Summary Example –
Recommended Comparisons Table 
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Comments on the Draft from Others . . . 

• Seem to agree that refined Cost Effectiveness 
calculations are needed

• Seem to agree that evaluation of a technology shoul d 
reflect site specific conditions

• Differ on priorities 
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• Differ on priorities 



Union Pacific System Overview

•Miles of Track

• 32,300 in 23 States

• 3,455 in California

Fast Facts
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• 1,272 in Los Angeles area

•Employees

• 50,000+ in US

• 5,900 in California



DPM Emission Trends - 2005 Baseline 
Average  Reductions for 7 UPRR Sites 

2005 to 2007

DOWN 21% 
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Projected to 2020

DOWN 67%
(CARB data shows overall reductions of 65% by 2015 – including growth)



• Aggressive Acquisition & Use of Tier 2 Road Locomot ives 
With Advanced Emission Controls 

– 1,189 Tier 2 Locomotives thru October 2008 

– 5,680+ Tier 0, 1, or 2 Locomotives in the Fleet 

• Remanufacture of Older Locomotives With New, Lower 
Emitting Components

Current UP Emission Reduction Measures
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Emitting Components
– 2,800 Units Since 2000

• Use of Technologically                                               
Advanced  Switch                                            
Locomotives

– 71 ULELs in S. CA



Current UP Emission Reduction Measures (continued)

• Use of Idle Control Devices (ICD’s) for Auto Start- Stop of 
Locomotives
– 100% of CA Intrastate Units Equipped

– 45% of UPRR Total Fleet

– All New Locomotives Since 2001 Have Factory ICD’s
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• Supported research and development efforts
– UPRR has invested > $37M in locomotive R&D since 19 89

• Aggressive  Conservation = Lower Emissions

– A 12% improvement in fuel efficiency achieved since 1995



Current UP Emission Reduction Measures (continued)

• Use of cleaner fuels – only Ultra Low Sulfur Diesel (ULSD) is 
dispensed in CA

• Cleaner Cargo Handling Equipment
– Retire & replace stradle  cranes & packers with new , and install 

after treatment retrofits on existing equipment

• Employee Training
– Fuel Conservation Via Use of Simulators

Faster Freight – Cleaner Air Conference
21

– Fuel Conservation Via Use of Simulators
– Locomotive Shutdown Procedures
– Stopping Visible Emissions



Proposed /Future Emission Reduction Measures

• Continue to acquire Tier 2 locomotives and newer 
technology (i.e. Tier 3 and 4) when available

• Continue to remanufacture and retrofit  older line 
haul locomotives with lower emitting components

• Continue to support  locomotive research and 
development efforts
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development efforts

• Continue with Aggressive Employee Training
– Fuel Conservation Via Use of Simulators

– Locomotive Shutdown Procedures

– Stopping Visible Emissions



Proposed /Future Reduction Measures  (continued)

• Cleaner Cargo Handling Equipment
– continue replacing, repowering ,  &/or retrofitting   w/ control 

devices  to upgrade emissions performance

• Cleaner drayage fleet
– natural fleet turnover

– port’s Clean Truck Program
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– port’s Clean Truck Program

– CARB’s proposed drayage truck regulation

• Cleaner Refrigeration Units
– beginning in 2008, refrigeration units  will be req uired to meet 

lower emission standards

– those standards are further reduced in 2010



Summary of Reductions by Source (typical)

Equipment Type 2005 2007 2010 2012 2014 2016

Line Haul 
Locomotives

Fleet is Continuously Being Improved

Cargo Handling 
Equipment % of 
Total Upgraded

12 Units
0%

3 of 12
25%

6 of 12
50%

9 of 12
75%

12 of 12
100%

12 of 12
100%

Truck Owners Must Comply with Either the Port’s Truck Rule, 
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Drayage
Trucks

Truck Owners Must Comply with Either the Port’s Truck Rule, 
CARB’s Drayage Truck Rule, and/or other appropriate State and 

Federal Regulations

Refrigerated Units
Equipment Owners Must Comply with CARB’s Airborne Toxic Control 

Measure (ATCM) for TRUs

Note:  UPRR does not own or operate the drayage trucks and/or TRUs and reefer cars.
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Does the ARB believe that risks of diesel PM from 
railyards will be reduced between 2005-2015? Yes
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Based on the chart on page 150 of the Preliminary D raft of the ARB’s Technical Options Document
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UPRR’s Criteria for Evaluation of Measures

• Safe

• Technologically Feasible

• Consistent w/ Legal Requirements (i.e. – FRA) 

• Operationally Feasible

• Cost Effective
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• Cost Effective

• Other Yard, Local, or Location Specific Aspects



Future Emissions Reductions Planning

• Given today's economy, additional reductions 
will require public-private partnerships,  
coupled with incentive  funding

• However, California’s access to substantial 
federal funds is limited due to existing state 
requirements and prior voluntary MOU’s 
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requirements and prior voluntary MOU’s 

• It is essential to exercise care  when 
considering regulations that  will ‘disqualify’ 
projects from federal & state funding programs



UPRR is Reducing Emissions

• Since1989, UPRR has invested more than $37M in 
locomotive research and development and we 
continue to look for innovations

• Resulting in the most comprehensive & aggressive 
program of 

– identification, evaluation, 
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– identification, evaluation, 

– development, acquisition, deployment, 

– optimization, & utilization of new & evolving

technologies of any North American Railroad
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