
 
 

 

The Potential of Electric Freight Rail in  
Southern California 

 
Brian Yanity 

 
Californians for Electric Rail 

 
info@calelectricrail.org  

  
July 29, 2018 

 
 

 
 

Hector Rail intermodal freight train in Germany, pulled by Bombardier TRAXX electric locomotive 
(Photo: pxhere.com, Creative Commons CC0) 

 

 

mailto:info@calelectricrail.org


Brian Yanity                                 The Potential of Electric Freight Rail in Southern California                                 July 29, 2018 

 
2 

 

1. Introduction  

 

The only proven zero-emissions freight movement technology is a fully electric railroad. Electric trains are the most 

energy efficient way to move freight on land, moving a ton with typically one-tenth the energy used by diesel-powered 

road trucks. The electrification of freight rail in California would reduce the public health impacts to local communities 

affected by diesel-powered locomotives, and reduce the greenhouse gas emissions of freight movement. Electric 

locomotives also improve the speed of travel with better acceleration, quieter operation, and twice as energy efficient 

as diesel locomotives. . Used successfully all over the world for over a century, electric freight locomotives have many 

advantages. In particular, electric locomotives are: 

 

ω       ½ŜǊƻ-emissions at point of use. 
 
ω       aƻǊŜ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴǘ ǘƘŀƴ ŘƛŜǎŜl-electric locomotives, and consume almost no power when idling. 
 
ω Capable of using regenerative breaking when going downhill to recover energy that can be stored on-board, used 

by other trains nearby, or returned as power to the grid. 

ω Capable of faster acceleration and greater pulling power than diesel-electric locomotives.  

ω Quieter and lower maintenance than diesel locomotives. 

ω Capable of being powered by renewably-generated electricity, further enhancing emissions benefits and reducing 

dependence on fossil fuels. Electrified rail corridors can also serve as electric transmission line routes, potentially 

accessing many renewable energy generation sites. 

The most established way to run trains on electricity is by overhead catenary wires above railroad tracks, also called an 

overhead contact system (OCS), which ǇƻǿŜǊ ǘƻ ǘƘŜ ƳƻǾƛƴƎ ǘǊŀƛƴΩǎ ǇŀƴǘƻƎǊŀǇƘΦ ²ƘƛƭŜ ǘƘŜ ǳǇ-front capital costs may be 

substantial, all-electric freight rail with overhead catenary is a tried-and-true technology that would pay for itself with 

significant reductions in emissions and operating costs. 

 

Electrification with overhead catenary wire has been used for over a century for freight rail, and is used today on about 

ƻƴŜ ǉǳŀǊǘŜǊ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǊŀƛƭǊƻŀŘ ǘǊŀŎƪǎ. Outside of North America, electric freight trains are very common. Globally, 

ŜƭŜŎǘǊƛŎƛǘȅΩǎ ǎƘŀǊŜ ƻŦ ƳƻǾƛƴƎ ǘǊŀƛƴǎ ƛǎ ƛƴŎǊŜŀǎƛƴƎΣ about 10% of all track miles electrified in 1975 to over 30% in 20121. 

Nations from India to South Africa, China to those of Europe, are expanding electrification of heavy freight and 

passenger lines. A large pool of manufacturers and engineering expertise exists around the world for this technology. 

 

Electrification would build upon ongoing and proposed railroad capacity and safety improvement projects in California, 

including grade separations, additional main line and siding tracks, improved signal systems and Positive Train Control.  

The electrification of existing heavy rail lines is coming to California thanks to CaltrainΩǎ Peninsula Corridor Electrification 

Project, which is electrifying the line between San Francisco and San Jose for passenger service. The electrification of 

Southern California railroads needs to be explored, and can benefit from the experience of the Caltrain electrification. 

 

                                                             
1International Energy Agency, Railway Handbook 2015, pg. 24 (Fig. 10)  and 27 (Fig. 16):  
https://uic.org/IMG/pdf/iea-uic_2015-2.pdf 
 

https://uic.org/IMG/pdf/iea-uic_2015-2.pdf
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Due to the unfamiliarity in the U.S. with electric freight rail, this technology is too often overlooked as a solution to many 

ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ƴŜŜŘǎΣ ŘŜǎǇƛǘŜ ƛǘǎ ǇǊƻǾŜƴ ǘǊŀŎƪ ǊŜŎƻǊŘ ƻŦ ǎǳŎŎŜǎǎ ƛƴ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ǿƻǊƭŘΦ {ƻǳǘƘŜǊƴ 

California should be a national leader in freight rail electrification due to its need to reduce air pollution, and strong 

longtime local political support for clean transportation technologies.  The region once had an extensive electric rail 

network of passenger street cars and interurban trains during the first half of the 20th century, and today has a rapidly 

growing network of all-electric subway and light rail lines. In the past three decades, a number of studies have been 

commissioned by state and local government agencies on low- and zero-emissions freight rail in Southern California. 

These publicly-funded efforts were primarily motivated by an interest in reducing air pollution in the region, particularly 

for those living and working near the tracks. The most recent were two reports evaluating clean freight rail technology 

released by the California Air Resources Board in the spring of 2016. The last time that a regional, comprehensive rail 

electrification task force existed was for the 1992 Southern California Accelerated Rail Electrification Program study.  

Such a regional task force should be created again, with committees for planning, engineering, analysis, operations & 

maintenance, environmental analysis, funding, legislative and regulatory issues. 

 
 

 

Fig. 1. Bombardier IORE electric locomotive set hauling an iron ore train between Sweden and Norway 
(Photo: David Gubler, 22.3.2011, http://bahnbilder.ch/picture/7743?title=iore ) 

 

 

 

 

 

http://bahnbilder.ch/picture/7743?title=iore
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2. Electrification of Freight Rail 
 

An electric locomotive can be designed to match or exceed the performance specifications required by U.S. line-haul 

interstate freight trains, the largest of which weigh around 10,000 tonsΦ Lƴ ŦŀŎǘΣ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ ǇƻǿŜǊŦǳl locomotives 

are all-electric. In China, a single HXD1 two-section all-electric locomotive set, similar to that shown below in Fig. 2, pulls 

entire 20,000-ton coal trains under a 25 kilovolt (kV) 2 catenary.  The HXD1 has over 19,000 horsepower and 260,000 

pounds of starting tractive effort3. The largest diesel locomotives currently being manufactured in the U.S. have at most 

5,000 horsepower and 200,000 pounds of starting tractive effort. Transnet Freight Rail of South Africa uses a 50 kV 

catenary system for hauling iron ore trains in excess of 40,000 tons, shown below in Fig. 3. Several times the weight of 

an average U.S. line-haul freight train, these trains are pulled by up to nine all-electric Mitsui Class 15E locomotives in 

distributed configuration. Russia's Trans-Siberian has been 100% electric between Moscow and Vladivostok since 2002. 

At 5,772 miles the longest rail line in the world, this line carries freight train weights similar to U.S. line-haul trains. An 

extensive network of electrified on-dock and near-dock rail serves Rotterdam, a port similar in size to the San Pedro Bay 

complex. 

 

 

Fig. 2. China Railways HXD1 series freight locomotive set, under 25 kV overhead catenary wire 
(Photo: https://commons.wikimedia.org/wiki/File:HXD10004.jpg ) 

                                                             
2 1 kilovolt (kV) = 1,000 Volts.   
 
3  http://documents.epfl.ch/users/a/al/allenbac/www/HXD1.htm 

 

https://commons.wikimedia.org/wiki/File:HXD10004.jpg
http://documents.epfl.ch/users/a/al/allenbac/www/HXD1.htm
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Fig. 3. Long-haul iron ore train on SishenςSaldanha Orex line in South Africa, pulled by electric locomotives under 50 kV catenary. 

(Photo: Peter Ball collection, http://www.theheritageportal.co.za/article/south-africas-world-record-breaking-train) 

Overhead catenary wire has been used to power heavy electric freight trains for more than a century, and is tried-and-

true technology. A voltage of 25 kV is the world standard for heavy freight and high-speed passenger rail AC catenary 

electrification.  In California, a 25 kV AC catenary system is being installed for Caltrain and California High Speed Rail 

passenger rail service.  50 kV catenary, used on several heavy freight railroads around the world, offers the advantage of 

higher power capacity, and requires a smaller number of substations along the route. In Southern California, the steep 

grade of Cajon Pass would be better suited for 50 kV catenary due to the high power requirements and heavy freight 

traffic, as well as for long-distance sections. Fortunately, it is possible for electric locomotives to transition between 25 

kV and 50 kV catenary at speed. Electrification of an initial pilot rail line, such as the Alameda Corridor, must be 

compatible with electrification standards that the rest of the North American rail system would follow.  

aƻǎǘ ǳǊōŀƴ Ǌŀƛƭ ǎȅǎǘŜƳǎ ƛƴ ǘƘŜ ¦Φ{Φ Ǌǳƴ ƻƴ ŜƭŜŎǘǊƛŎƛǘȅΣ ōǳǘ ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴ ƛǎ ǎǇŀǊǎŜ ƛƴ ǘƘŜ ƴŀǘƛƻƴΩǎ ƛƴǘŜǊŎƛǘȅ Ǌŀƛƭ ƴŜǘǿƻǊƪΦ 

Amtrak runs electrified passenger service along the 457-mile Northeast corridor from Boston to Washington, and the 

Keystone Corridor from Philadelphia to Harrisburg, Pennsylvania. While electricity is now a major source of motive 

power for freight railroads in most advanced economies, the percentage of U.S. rail freight hauled using electricity is 

http://www.theheritageportal.co.za/article/south-africas-world-record-breaking-train
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close to zero. Three U.S. electric freight lines, with a combined tracking length of about 130 miles, carry coal from mines 

to power plants in Arizona, Utah and New Mexico, while the Iowa Traction Railway runs 18 miles of electric line from 

Mason City to Clear Lake. 

Outside of North America, electric trains are very common for both passenger and freight, as shown below in Table 1. 

Almost every industrialized country, including nearly all of Europe and Japan, has an extensive network of electrified 

freight rail. Switzerland is all electric, exŎŜǇǘ ŦƻǊ ƻƴŜ ǘƻǳǊƛǎǘ ƭƛƴŜ ǘƘŀǘ Ƙŀǎ ǎǘŜŀƳ ŜƴƎƛƴŜǎΦ hǾŜǊ ƻƴŜ ǉǳŀǊǘŜǊ ƻŦ LƴŘƛŀΩǎ 

railways are electrified, and its first two freight-only electric rail lines are under construction in northern India, to carry 

double-stacked container under the wires. Nations from Chile to South Africa are investing in expanding or building new 

electrified rail lines, while China is in the middle of electrifying 20,000 km of existing track.  As described by the 

Solutionary Rail book:4 

!wh¦b5 ! v¦!w¢9w hC ¢I9 ²hw[5Ω{ w!L[ [Lb9{ ARE ELECTRIFIED, 186,000 miles out of a total of 808,000. Western 
Europe leads with 53% of lines propelled by electricity, while North America trails with 1%. The global electrification market 
άŎƻƴǘƛƴǳŜǎ ǘƻ ƎǊƻǿ ŘȅƴŀƳƛŎŀƭƭȅΣέ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ ²ŜǎǘŜǊƴ 9ǳǊƻǇŜ, Africa and the Middle East, SGI/Verkehr reports. 
9ƭŜŎǘǊƛŎƛǘȅΩǎ ǎƘŀǊŜ ƛƴ ŦǳŜƭƛƴƎ Ǌŀƛƭ ƛǎ ƎǊƻǿƛƴƎΣ ǳǇ ŦǊƻƳ мт҈ ƛƴ мффл ǘƻ ос҈ ƛƴ нлмнΣ ǿƘƛƭŜ ƻƛƭ Ƙŀǎ ƘŜƭŘ ǎǘŜŀŘȅ ŀǘ ру҈ ŀƴŘ Ŏƻŀƭ 
decreased from 25% to 6%....  

However, these figures understate the significance of electrification. Typically it is the more heavily used lines that 
are electrified. For example, though France is only 52% electrified, 85% of freight and 90% of passengers run on electrified 
lines.  

In Russia the Trans-Siberian, at nearly 6,000 miles the longest continuous rail line in the world, was fully electrified 
ōȅ ǘƘŜ ŜƴŘ ƻŦ нллнΦ ¢Ƙƛǎ ƛǎ ƴƻǘŀōƭŜ ōŜŎŀǳǎŜ ƛǘ Ǌǳƴǎ ƛƴ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƘŀǊǎƘŜǎǘ ŜƴǾƛǊƻƴƳŜƴǘǎ ŀƴŘ ōŜŎŀǳǎŜ ǊŜƭƛŀōƭŜ 
ƻǇŜǊŀǘƛƻƴ ƛǎ ŎǊƛǘƛŎŀƭ ǘƻ wǳǎǎƛŀΩǎ ǎǘǊŀǘŜƎƛŎ ŎƻƴǘǊƻƭ ƻŦ ƛǘǎ ŜŀǎǘŜǊƴ ǊŜƎions. The rail line carries 30% of Russian exports. Overall, 
electric lines carry 70% of Russian freight, the equivalent in ton-ƳƛƭŜǎ ƻŦ ул҈ ƻŦ ¦{ Ǌŀƛƭ ŦǊŜƛƎƘǘΦΦΦ /ƘƛƴŀΩǎ Ǌŀƛƭ ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴ 
has expanded rapidly. Concerted efforts have grown the percentage from only 5% in 1975 to over 40% today.  

Smaller economic powerhouse nations have largely electrified rail systems. Sweden grew electrification from 61% 
in in 1970 to 77% of its system in 2005. The Netherlands has increased its electrified network from 52% in 1970 to 73% in 
2005. Switzerland is a global standout with a 100% electrification rate. That nation is in the midst of a major rail line 
improvement program, a central goal of which to move freight from trucks to electric rail. In 17 European nations the rail 
network is at least 40% electrified. 

 Great Britain, which has lagged other European nations with only 33% of its rail network electrified, in 2007 
announced a £1.1 billion effort to expand electrification. The Great Western Line linking London with Wales is slated for full 
electrification by 2017. Liverpool-aŀƴŎƘŜǎǘŜǊΣ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƻƭŘŜǎǘ Ǌŀƛƭ ƭƛƴŜǎΣ ǿŀǎ ŜƭŜŎǘǊƛŦƛŜŘ ƛƴ нлмрΦ  

Nations around the world that have recently expanded electrified rail or are engaged in significant efforts to do so 
include Chile, Taiwan, Malaysia, Iran, Israel, Saudi Arabia, Kazakhstan, Uzbekistan, Ethiopia, South Africa, Denmark, Norway, 
and New Zealand. Electrified rail is working around the world. It can work in the US again. 

 
 
 
 
 
 
 
 
 
 
 

                                                             
4 Bill Moyer, Patrick Mazza and the Solutionary Rail team ( http://www.solutionaryrail.org/ ).  Solutionary Rail: A people-powered 
campaign to electrƛŦȅ !ƳŜǊƛŎŀΩǎ ǊŀƛƭǊƻŀŘǎ ŀƴŘ ƻǇŜƴ ŎƻǊǊidors for a clean energy future, October 2016, pp.15-17. 

 

http://www.solutionaryrail.org/
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Table 1: Railroad electrification around the world (both passenger and freight combined, as of 2016)5 
Country Miles  

Electrified 
(approx.) 

Percentage  
Electrified 

Ethiopia/Djibouti   470 100% 

Switzerland 3,200 99% 

Belgium 1,900 85% 
Sweden 7,600 76% 

Japan 12,500 75% 

Netherlands 1,400 72% 

South Korea 1,600 70% 

China 50,000 65% 

Italy 8,200 65% 

Spain 6,300 64% 

Poland 7,400 62% 

Austria 2,200 61% 

Morocco 800 61% 

Germany 12,400 60% 

Finland 2,000 55% 

France 9,400 52% 

Russia 27,000 50% 

South Africa 5,900 45% 

India 14,700 35% 

United Kingdom 3,300 33% 

 

 

 

                                                             
5 References on  rail electrification statistics by country: 
 
https://www.cia.gov/library/publications/the-world-factbook/fields/2121.html 

 
http://uic.org/IMG/pdf/synopsis_2015_print_5_.pdf 

 
http://statbel.fgov.be/fr/statistiques/chiffres/circulation_et_transport/transport/ferroviaire/ 

 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.cia.gov/library/publications/the-world-factbook/fields/2121.html
http://uic.org/IMG/pdf/synopsis_2015_print_5_.pdf
http://statbel.fgov.be/fr/statistiques/chiffres/circulation_et_transport/transport/ferroviaire/
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The 2018 California State Rail Plan calls for the state government to aid the advancement of zero and near-zero 

ŜƳƛǎǎƛƻƴǎ ǘŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ ŦǊŜƛƎƘǘ ǊŀƛƭǊƻŀŘǎΣ ǎǘŀǘƛƴƎ ǘƘŀǘ άǇriority should be given to rail projects that support the 

deployment of technologies that produce zero or near-zero air emissionsΧ ǘƘŜ {ǘŀǘŜΩǎ ǊƻƭŜ ƛƴ ŀŘǾŀƴŎƛƴƎ ǘƘŜ ŀŘƻǇǘƛƻƴ ƻŦ 

this technology is central, from both a regulatory and financial perspective, because it can help advance development of 

the prerequisite technology; and by providing financial incentives, support its commercializationέ6.  

Conventional electrification with overhead catenary wire is most cost-effective at high train frequencies; and Southern 
California has some of the busiest railroad corridors in the U.S. For example, the BNSF San Bernardino Subdivision 
between Los Angeles and Fullerton sees about 50 passenger trains and 60 freight trains per day, and 60 daily freight and 
40 passenger trains between West Riverside and Colton. The BNSF Cajon Subdivision, over Cajon Pass, sees nearly 100 
freight trains daily. Both passenger and freight rail traffic are expected to increase in the years ahead, making the zero-
emissions benefits of electric trains even more important for trackside communities.  
 
Battery-electric locomotives- 
 
Freight car switching on either end of electrified track segments can be performed by zero emissions battery-electric 
switcher locomotives, which would not require overhead catenary.  Locomotives with both batteries and a retractable 
overhead pantograph for receiving power from overhead catenary could utilize catenary wire where it exists, and also 
run on battery where there is no catenary.  Therefore, with the added flexibility of battery locomotives, even an 
ΨƛƴŎƻƳǇƭŜǘŜ ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴΩ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ Ǌŀƛƭ ƴŜǘǿƻǊƪ ŎƻǳƭŘ ǎǘƛƭƭ ōŜ ǾŜǊȅ ǳǎŜŦǳƭ ƛƴ ǘƘŜ ǘǊŀƴǎƛǘƛƻƴ ǘƻ ŀ Ȋero-emissions 
ǊŀƛƭǊƻŀŘ ǎȅǎǘŜƳΦ  {ƻƳŜ ǾŜǊǎƛƻƴǎ ƻŦ !ƭǎǘƻƳΩǎ tǊƛƳŀ Iо ŀƴŘ tǊƛƳŀ Iп ŜƭŜŎǘǊƛŎ ǎǿƛǘŎƘŜǊ ƭƻŎƻƳƻǘƛǾŜǎ ƘŀǾŜ ōŀǘǘŜǊƛŜǎ ŀǎ ǿŜƭƭ 
as a pantograph, and have entered commercial service in Germany. 
 
Along with limited battery range, a primary operational challenge with successfully introducing a battery locomotive into 
service is incorporating efficient plug-in charging infrastructure and procedures into daily operations. This is especially 
ǘǊǳŜ ǿƛǘƘ ƭƻŎƻƳƻǘƛǾŜǎ ǘƘŀǘ Ƴǳǎǘ ōŜ ǘŀƪŜƴ ƻǳǘ ƻŦ ǎŜǊǾƛŎŜ ƻǊ άōƭǳŜ ŦƭaƎƎŜŘέ ƛƴ ƻǊŘŜǊ ǘƻ ǇƭǳƎ ƛƴ ǘƻ ǘǊŀŎƪside electricity 
cables.  This is a time-consuming process, and could cause costly delays to rail operations. An overhead catenary wire 
Ŏŀƴ ŎƘŀǊƎŜ ǘƘŜ ƭƻŎƻƳƻǘƛǾŜΩǎ ōŀǘǘŜǊƛŜǎ while ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ǇƻǿŜǊƛƴƎ ǘƘŜ ǘǊŀƛƴΩǎ Ƴƻǘƛƻn, providing a significant 
operational improvement over all- battery locomotive adoption.  
 
The 2018 California State Rail Plan called for a άbattery assist switcher ŘŜƳƻƴǎǘǊŀǘƛƻƴέ ƛƴ Ǌŀƛƭ ȅŀǊŘǎΣ ŀƴŘ a need to 
άǊeduce yard and terminal emissions through implementation of zero emissions technologies (cargo handling and 
ǎǿƛǘŎƘƛƴƎύΦΦέ7.  In late 2017, the California Air Resources Board awarded funding to a demonstration project at the Port 
of Los Angeles, in partnership with Pacific Harbor Lines, of a battery-electric/natural gas hybrid locomotive developed by 
VeRail Technologies8. 
 

                                                             
6California State Department of Transportation, 2018 California State Rail Plan, Public Release Draft, November 2017, section 5.2.7 
(Advancement of Zero and Near-Zero Emissions Technologies), Pg. 168: 

http://www.dot.ca.gov/californiarail/docs/CSRP_PublicReleaseDraft_10112017.pdf 

 
7Ibid., pg. 167: 
http://www.dot.ca.gov/californiarail/docs/CSRP_PublicReleaseDraft_10112017.pdf 
 
8https://www.portoflosangeles.org/Board/2018/May%202018/05_17_18_Agenda_Item_11.pdf 
 
  

http://www.dot.ca.gov/californiarail/docs/CSRP_PublicReleaseDraft_10112017.pdf
http://www.dot.ca.gov/californiarail/docs/CSRP_PublicReleaseDraft_10112017.pdf
https://www.portoflosangeles.org/Board/2018/May%202018/05_17_18_Agenda_Item_11.pdf
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Emissions benefits- 
 
Even with conventional diesel locomotives, emissions per ton are several times less by rail when compared to on-road 

trucks.  With electrification, the emissions directly emitted by locomotives drops to zero. Given the choice, rail is always 

ŀ ŎƭŜŀƴŜǊ ǿŀȅ ǘƻ ƳƻǾŜ ŦǊŜƛƎƘǘ ǘƘŀƴ ōȅ ǘǊǳŎƪΦ  CƻǊ ŜȄŀƳǇƭŜΣ {ƻǳǘƘŜǊƴ /ŀƭƛŦƻǊƴƛŀΩǎ ōǳǎƛŜǎǘ ǘǊǳŎƪ ŎƻǊǊƛŘƻǊ όLƴǘŜǊǎǘŀǘŜ тмлύ 

produces ten times more emissions than the rŜƎƛƻƴΩǎ ōǳǎƛŜǎǘ Ǌŀƛƭ ŎƻǊǊƛŘƻǊΦ Diesel trucks are the single greatest source of 

smog-forming nitrogen oxide (NOx) emissions in Southern California. In 2012 the average nitrogen oxide (NOx) 

emissions from heavy-duty diesel trucks was 143 tons per day within the South Coast Air Quality Management DistrictΩǎ 

jurisdiction of Los Angeles, Orange, San Bernardino and Riverside counties.  By contrast, cars produced an average of 42 

tons of NOx per day, light-duty trucks 37 tons, and medium-duty trucks 27 tons. Locomotives produced an average of 20 

tons of NOx per day9.  

Historically, efforts to advance electrification and other clean transportation technologies in the region have been driven 

primarily by a desire to reduce local air pollution. Many populated areas in Southern California regularly do not meet 

federal air quality standards, especially those near freight movement sites such as ports, rail yards and warehouses. The 

huge amount of freight movement activity in the South Coast Air Basin (SCAB) results in a massive amount of emissions 

from diesel-ǇƻǿŜǊŜŘ ǘǊǳŎƪǎ ŀƴŘ ǘǊŀƛƴǎΦ  5ƛŜǎŜƭ ŜȄƘŀǳǎǘ ŀǊƻǳƴŘ ǘƘŜ {ŀƴ tŜŘǊƻ .ŀȅ ǇƻǊǘǎ ŀƴŘ ǘƘŜ ǊŜƎƛƻƴΩǎ ǊŀƛƭǊƻŀŘ ȅŀǊŘǎ 

and freight facilities has been linked to cancer, asthma and many other ailments, as well as contributing to premature 

deaths in nearby communities.  Emissions from goods movement, including levels of NOx, SOx and diesel particulate 

matter (PM), have declined significantly in the past decade due to stricter regulation and the introduction of cleaner 

diesel engines. However, the public health impacts in the region caused by both port-related and domestic goods 

movement still contribute to thousands of premature deaths and billions of dollars in health care costs each year10. The 

area around the San Pedro Bay ports has ŜǾŜƴ ōŜŜƴ ŘǳōōŜŘ ǘƘŜ άŘƛŜǎŜƭ ŘŜŀǘƘ ȊƻƴŜέ11. In the lnland Empire, a hub of 

port-related goods movement and warehousing, residents also suffer from some of the highest particulate and ozone 

pollution levels in the U.S.  

Switching from a freight rail system that relies on diesel power to one that relies on electric power will substantially 

reduce air pollution in Southern California. In addition to reducing emissions of pollution with local public health 

impacts, electrifying freight rail will also help meet ǘƘŜ ǎǘŀǘŜΩǎ Ǝƻŀƭǎ ŦƻǊ ǊŜŘǳŎƛƴƎ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ όDIDύ ŜƳƛǎǎƛƻƴǎΦ  LŦ 

more freight and passenger traffic is shifted from road to rail in the future, the emissions benefits of electric rail would 

be more significant.  According to the 2016 RailTEC report, if all line-haul freight rail locomotives in the SCAB were all-

                                                             
9 ¢ƻƴȅ .ŀǊōƻȊŀΣ ά{ƻǳǘƘŜǊƴ /ŀƭƛŦƻǊƴƛŀ ǊŜƎǳƭŀǘƻǊǎ ƘŀǾŜ ŀ ŎƘŀƴŎŜ ǘƻ ǊŜƛƴ ƛƴ ŦǊŜƛƎƘǘ ǇƻƭƭǳǘƛƻƴΦ ²ƛƭƭ ǘƘŜȅ ǘŀƪŜ ƛǘΚέΣ Los Angeles Times,  
April 5, 2018: 
http://www.latimes.com/local/lanow/la-me-freight-air-quality-20180405-story.html 
 
10 Port of Long Beach & Port of Los Angeles, San Pedro Bay Ports Clean Air Action Plan 2017, Draft Final Clean Air Action Plan Update, 
July 2017, pgs. 16-20: 
http://www.cleanairactionplan.org/documents/clean-air-action-plan-2017-draft-document-final.pdf 

 
11 aŀǊƭŀ /ƻƴŜΣ άU.S. Neighborhoods Struggle with Health Threats from Traffic PollutionέΣ Scientific American, October 11, 2001: 
https://www.scientificamerican.com/article/us-neighborhoods-struggle-with-health-threats-from-traffic-pollution/ 

 

http://www.latimes.com/local/lanow/la-me-freight-air-quality-20180405-story.html
http://www.cleanairactionplan.org/documents/clean-air-action-plan-2017-draft-document-final.pdf
https://www.scientificamerican.com/article/us-neighborhoods-struggle-with-health-threats-from-traffic-pollution/
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electric (and all electricity used from zero-emissions sources), compared to using a fleet of 100% Tier 2 diesel 

locomotives, the annual emissions reductions possible would be as follows12: 

¶ 372,000 tons CO2 

¶ 3,750 tons NOx 

¶ 1,000 tons CO 

¶ 200 tons hydrocarbons (HC)  

¶ 140 tons particulate matter (PM) 

 

¢ƘŜ ŀōƻǾŜ ŦƛƎǳǊŜǎ Řƻ ƴƻǘ ƛƴŎƭǳŘŜ ǘƘŜ ǊŜƎƛƻƴΩǎ ŦǊŜƛƎƘǘ ȅŀǊŘκǎǿƛǘŎƘŜǊ ƻǊ ǇŀǎǎŜƴƎŜǊ ƭƻŎƻƳƻǘƛǾŜǎΦ  IƻǿŜǾŜǊΣ ƻǾŜǊ ул҈ ƻŦ 

locomotive emissions in the South Coast Air Basin are from line-haul freight trains. It is worth noting how the emissions 

reductions of fully electric locomotives are superior to other low emissions technologies. The 2016 RailTEC report also 

concluded that Tier 4 diesel freight locomotives with after-ǘǊŜŀǘƳŜƴǘ όǘƘŜ ǊŜǇƻǊǘΩǎ ǇǊŜŦŜǊǊŜŘ ŀƭǘŜǊƴŀǘƛǾŜύΣ ǿƻǳƭŘ ƴƻǘ 

reduce CO2 or CO emissions in the region.   Also, diesel-LNG locomotives would decrease CO2 emissions, but increase CO 

emissions.13 

Energy savings benefits- 
 
On a per-ton basis, a double-stack container rail car pulled by a conventional diesel-electric locomotive moves freight 

three to five times more fuel-efficiently than a truck14.  The overall energy efficiency of diesel-electric locomotive, or the 

proportion of energy diesel fuel converted to useful motive power, is typically less than 40%.  In fact, U.S. freight 

railroads have substantially improved their overall energy efficiency in the past several decades. According the 

Association of American Railroads, U.S. freight railroads moved one ton of freight an average of 468 miles per gallon of 

diesel fuel, up from 235 miles in 198015.  However, there is limited room for further improvement of the fuel efficiency 

of diesel engines.  According to a 2014 Federal Railroad Administration report, the diesel locomotive fleet efficiency is 

expected to improve 15% to 20% by 2030, although this could be increased slightly with more efficient operating 

pratices such as optimized distributed power, train management software, and improved maintenance practices16.   

Diesel engines in general up are expected to have up to 15% improvement in fuel efficiency over the next decade or so17. 

                                                             
12 Transitioning to a Zero or Near-Zero Emission Line-Haul Freight Rail System in California Operational and Economic Considerations, 

Final Report. Prepared for State of California Air Resources Board by University of Illinois at Urbana-Champaign Rail Transportation 

and Engineering Center (RailTEC), Spring 2016, pg. 52. https://www.arb.ca.gov/railyard/docs/uoi_rpt_06222016.pdf. 

13 Ibid., pg. xiii. https://www.arb.ca.gov/railyard/docs/uoi_rpt_06222016.pdf.  
 

14 Federal Railroad Administration, Comparative Evaluation of Rail and Truck Fuel Efficiency on Competitive Corridors, November   

2009, pg. 9: https://www.fra.dot.gov/eLib/details/L04317 . 

15 Association of American Railroads, The Environmental Benefits of Moving Freight by Rail, June 2017: 
 https://www.aar.org/BackgroundPapers/Environmental%20Benefits%20of%20Moving%20Freight%20by%20Rail.pdf 

 
16 Federal Railroad Administration, Best Practices and Strategies for Improving Rail Energy Efficiency - Final Report, Office of 
Research and Development, Washington, D.C., January 2014, pg. 71: 
https://www.kpesic.com/sites/default/files/DOT-VNTSC-FRA-13-02.pdf  

 
17 https://www.theicct.org/blogs/staff/ever-improving-efficiency-diesel-engine  
https://www.arb.ca.gov/msprog/onroad/caphase2ghg/presentations/2_7_wayne_e_cummins.pdf 

https://www.arb.ca.gov/railyard/docs/uoi_rpt_06222016.pdf
https://www.arb.ca.gov/railyard/docs/uoi_rpt_06222016.pdf
https://www.fra.dot.gov/eLib/details/L04317
https://www.aar.org/BackgroundPapers/Environmental%20Benefits%20of%20Moving%20Freight%20by%20Rail.pdf
https://www.kpesic.com/sites/default/files/DOT-VNTSC-FRA-13-02.pdf
https://www.theicct.org/blogs/staff/ever-improving-efficiency-diesel-engine
https://www.arb.ca.gov/msprog/onroad/caphase2ghg/presentations/2_7_wayne_e_cummins.pdf
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The overall per-ton energy efficiency advantage of rail more than doubles with an all-electric locomotive, which converts 

over 80% of the electric energy captured from the overhead catenary wire into useful motive power18. The ŀƴƴǳŀƭ Ψŀǘ 

ǿƘŜŜƭΩ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ ŀƭƭ ƭƛƴŜ Ƙŀǳƭ ŦǊŜƛƎƘǘ Ǌŀƛƭ ƭƻŎƻƳƻǘƛǾŜǎ ƻǇŜǊŀǘƛƴƎ ƛƴ ǘƘŜ {/!.Σ ǇǳƭƭƛƴƎ ŀƴ ŀǾŜǊŀƎŜ ƻŦ мол ƭƛƴŜ-

haul freight trains per day, is presently about 435,000 MWh. 

Energy consumption of electric rail, utility participation- 

Electric utilities must be involved in planning for rail electrification from the outset. It is the electric utilities who will 

provide the electric energy, build up new substation infrastructure to service electrified track, and construct or upgrade 

distribution and transmission lines. While there would be a need to construct new electric power infrastructure to serve 

electrified freight rail lines, electric utilities could see the new loads from freight trains as a business opportunity. In fact, 

ǘƘŜ ǊŜƎƛƻƴΩs utilities are concerned about losing revenue from more and more customers, particularly large industrial 

and institutional ones, investing in distributed self-generation projects such as rooftop solar. Utilities also would benefit 

from being able to transmit or distribute power via rail rights-of-way. Existing transmission and distribution grid 

infrastructure needed to service electrified track in the Los Angeles area tends to be in industrial areas and alongside rail 

lines. The power for electric locomotives can come from zero-emissions sources, including hydroelectric, geothermal, 

solar and wind power, providing a larger market for these resources. 

Table 2: Typical Electric Power Equivalent of Railroad Trains19 

Light Rail or Subway 1 MW or less 

Commuter Trains 3 to 4 MW 

High Speed, Intercity Passenger Trains 4 to 8 MW 

Very High Speed Passenger Trains 8 to 20 MW 

Long-Haul U.S. Freight Trains 18 to 24 MW 

 

As shown in Table 2 above, a single large line-haul freight train can consume the equivalent of over 20 MW of electric 
power. The 2016 CARB RailTEC report estimated that UP and BNSF locomotives operating in the South Coast Air Basin, 
about 130 line-haul freight trains per day, currently consume the equivalent of 435,000 MWh/year, or about 50 MW 
average load20. The 2016 CARB studies estimated that powering all line-haul freight locomotives with electricity would 
require just over 400,000 MWh of electricity per year (45 MW average load) at present rail traffic levels, and 1,000,000 
MWh/year by 2050 (114 MW average load). This amount of electric energy is well under 1% of the present-day annual 
consumption of the combined Southern California Edison (SCE) & Los Angeles Department of Water and Power (LADWP) 
service areas.  
 
Both LADWP and SCE have goals of meeting 33% of total electric energy demand from renewables by 2020, and 50% by 

нлолΣ ǊŜŦƭŜŎǘƛƴƎ ǘƘŜ ǎǘŀǘŜ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ Ǝƻŀƭ ŀǎ ŀ ǿƘƻƭŜΦ [!5²t Ƙŀǎ ǇƭŜŘƎŜŘ ǘƻ ŎƻƳǇƭŜǘŜƭȅ ǇƘŀse out coal-generated 

electricity by 2025.  In 2016, about 20 TWh of solar electricity was generated in California (not including roof-top solar 

                                                             
18 RailTEC, Spring 2016, pg. 49. https://www.arb.ca.gov/railyard/docs/uoi_rpt_06222016.pdf. 

 
19B. Bhargava, Railway Electrification Systems and Configurations, SoCal Edison, Institute of Electrical and Electronics Engineers 
(IEEE), 1999. 
 
20 RailTEC, Spring 2016, pg. 48: 
 https://www.arb.ca.gov/railyard/docs/uoi_rpt_06222016.pdf. 

  

https://www.arb.ca.gov/railyard/docs/uoi_rpt_06222016.pdf
https://www.arb.ca.gov/railyard/docs/uoi_rpt_06222016.pdf
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projects on homes and small businesses), while wind generated about 13.5 TWh and geothermal contributed about 12 

TWh21.  

As a comparison, the total solar, wind and geothermal share of the electricity generated in 2016 within California, 

approximately 46 TWh, is forty six times the 2050 projected freight rail electric energy consumption for the South Coast 

Air Basin ŘŜǎŎǊƛōŜŘ ōȅ ǘƘŜ нлмс /!w. ǎǘǳŘƛŜǎΦ ¢ƘŜ ǎƘŀǊŜ ƻŦ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ƳƛȄ ƛǎ ƎǊƻǿƛƴƎ 

rapidly.  California leads the nation in utility-scale solar energy development, with an installed generating capacity of 

about 10,000 MW in 201622.  At least 15,000 MW of solar energy capacity is in various stages of development in the 

state23.  A typical solar power plant has an overall capacity factor of 20%. In theory, this would indicate that about 570 

MW of solar power generation capacity would be needed to produce 1 TWh of annual electric energy.  

9ƴŜǊƎȅ ǎǘƻǊŀƎŜΣ ŀǎ ǿŜƭƭ ŀǎ {/9 ŀƴŘ [!5²tΩǎ ǎŜƭŦ-generation incentive programs, are also changing their utility business 

model. In the SCE planning area, the peak output of customer self-generation by solar photovoltaic (PV) sources is 

projected to increase to as much as 2,500 MW by 2026, and as much as 1,300 MW for non-PV source24. In the LADWP 

planning area, the peak output of customer self-generation by PV sources is projected to increase to as much as 340 

MW by 2026, and as much as 240 MW for non-PV sources25Φ /ŀƭƛŦƻǊƴƛŀΩǎ ƭŀǊƎŜǎǘ ǳǘƛƭƛǘƛŜǎ ŀǊŜ ŀƭǎƻ ƴƻǿ ǊŜǉǳƛǊŜŘ ǘƻ ǇǊƻŎǳǊŜ 

progressively larger amounts of energy storage capacity in the years ahead. Energy storage connected to electric rail 

catenary, and trackside charging systems for locomotives with batteries, could be located at passenger train stations and 

along freight railroads. A sufficient level of energy storage along a rail line could provide backup power in case of a local 

or regional power outage.  

These rail energy storage systems could provide a new business opportunity for electric utilities. Under utility control, 

these distributed energy storage systems could be charged at off-peak hours, provide power to the local distribution grid 

during periods of peak demand, and provide ancillary services such as voltage and frequency support, reactive power, or 

aid integration of distributed solar energy systems. California utilities should consult the experience of other countries 

with both extensive electric rail and high percentage of renewable energy generation, such as Germany and Spain. Both 

ƻŦ ǘƘŜǎŜ ƴŀǘƛƻƴǎ ƘŀǾŜ ǇƻǇǳƭŀǘƛƻƴǎ ƎǊŜŀǘŜǊ ǘƘŀƴ /ŀƭƛŦƻǊƴƛŀΩǎΣ ƳŜŜǘ ƳƻǊŜ ǘƘŀƴ ƻƴŜ-third of their overall electricity needs 

from renewable sources (excluding large-scale hydroelectric), and have a rail system electrification rate of at least 60%. 

  
 
 

 

                                                             
21 California Energy Commission, California Electrical Energy Generation statistics page:  
http://www.energy.ca.gov/almanac/electricity_data/electricity_generation.html  

 
22 http://www.energy.ca.gov/renewables/tracking_progress/documents/installed_capacity.pdf 

 
23 https://www.seia.org/research-resources/major-solar-projects-list 

 
24California Energy Demand 2016-2026 Revised Electricity Demand Forecast, Volume 2: Electricity Demand by Utility Planning Area, 
California Energy Commission, January 2016, pg. 43:   
http://docketpublic.energy.ca.gov/PublicDocuments/15IEPR03/TN207438_20160115T152222_California_Energy_Demand_2016202
6_Revised_Electricity_Demand_Fo.pdf 

 
25Ibid., pg. 108. 

   

http://www.energy.ca.gov/almanac/electricity_data/electricity_generation.html
http://www.energy.ca.gov/renewables/tracking_progress/documents/installed_capacity.pdf
https://www.seia.org/research-resources/major-solar-projects-list
http://docketpublic.energy.ca.gov/PublicDocuments/15IEPR03/TN207438_20160115T152222_California_Energy_Demand_20162026_Revised_Electricity_Demand_Fo.pdf
http://docketpublic.energy.ca.gov/PublicDocuments/15IEPR03/TN207438_20160115T152222_California_Energy_Demand_20162026_Revised_Electricity_Demand_Fo.pdf
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3. Electric Freight Rail in Southern California 
 

With its deep-water ports and extensive network of railways and highways, Southern California has long been one of the 

ŎƻǳƴǘǊȅΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ Ƙǳōǎ ŦƻǊ ŦǊŜƛƎƘǘ ƳƻǾŜƳŜƴǘΦ  aƻǾƛƴƎ ŦǊŜƛƎƘǘ ŜŦŦƛŎƛŜƴǘƭȅ ƛǎ Ǿƛǘŀƭ ǘƻ ǘƘŜ ǊŜƎƛƻƴΩǎ ŜŎƻƴƻƳȅΦ The 

freight movement sector directly involves the transportation, warehousing, trade, manufacturing, construction, 

agriculture, mining and utilities industries.  In Southern California, the industries of freight transportation and 

warehousing directly contribute over 300,000 jobs and about $25 billion of gross regional product. Industries dependent 

on goods movement directly or indirectly represent nearly $300 billion in gross regional product, and support about 3 

million jobs26. Warehousing, distribution and logistics centers in Southern California boast about 1.2 billion square feet 

of storage space, representing 15% of the entire U.S. market, and 40% of the West coast market.  Despite the status of 

Los Angeles as a global entertainment and media center, the regional economic importance of these industries is 

exceeded by those related to freight movement.  

The adjacent ports of Los Angeles and Long Beach, which share San Pedro Bay, are in combination the busiest container 

port in North America, and responsible for the majority of ǘƘŜ ǊŜƎƛƻƴΩǎ Ǌŀƛƭ ŦǊŜƛƎƘǘΦ  In overall tonnage, San Pedro Bay 

ranks as the third largest on the continent behind the ports of Houston and South Louisiana.  Arguably the most 

important single international trade gateway on the continent, the Ports of Los Angeles and Long Beach together handle 

about 40% of all containerized U.S. imports. In 2017, nearly 17 million twenty-foot-equivalent units (TEUs) of intermodal 

container traffic moved through the San Pedro Bay Ports. Over $300 billion worth of goods moved in these containers. 

The majority of this freight is shipped by trucks and trains through the Los Angeles Basin to destinations outside of 

Southern California.  

¢ƘŜ Ǿŀǎǘ ƳŀƧƻǊƛǘȅ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ Ǌŀƛƭ ŦǊŜƛƎƘǘ ǘǊŀŦŦƛŎ ƛǎ ŎŀǊǊƛŜŘ ōȅ ǘƘŜ ǘǿƻ /ƭŀǎǎ L ǊŀƛƭǊƻŀŘǎ serving the state: Burlington 

Northern Santa Fe (BNSF) and Union Pacific (UP), which together operate about 130 line-haul freight trains each day in 

the SCAB27. Trains originating or terminating in the South Coast Air Basin transport nearly 100 million tons of freight 

ŀƴƴǳŀƭƭȅΦ ! ƳŀǇ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ƳŀƧƻǊ ŦǊŜƛƎƘǘ Ǌŀƛƭ ŎƻǊǊƛŘƻǊǎΣ ǇǊŜǇŀǊŜŘ ŦƻǊ {ǘŀǘŜ ƻŦ /ŀƭƛŦƻǊƴƛŀ !ƛǊ wŜǎƻǳǊŎŜǎ .ƻŀǊŘΩǎ нлмс 

zero-emissions rail report, is shown in Fig. 4 below.  

Rail cargo at the San Pedro Bay ports is about half intermodal containers, and half carload traffic. In California, 

intermodal container traffic is growing faster than carload traffic28.  However, carload rail traffic of bulk commodities 

ǊŜƳŀƛƴǎ Ǿƛǘŀƭ ŦƻǊ /ŀƭƛŦƻǊƴƛŀΩǎ ŀƎǊƛŎǳƭǘǳǊŜΣ ŀǳǘƻƳƻōƛƭŜΣ ƳŀƴǳŦŀŎǘǳǊƛƴƎΣ ŎƘŜƳƛŎŀƭ ŀƴŘ Ǉetroleum industries. In 2016, 28% of 

containerized import cargo moving through the San Pedro Bay ports left the docks by rail, and 72% by truck. In 2012, the 

San Pedro Bay Ports were responsible for approximately 55,000 direct daily regional truck trips, many of which are for 

moving containers.  The trends of intermodal freight growth, such as ever-larger container ships, are leading to not only 

                                                             
26 Southern California Association of Governments, 2016-2040 Regional Transportation Plan/Sustainable Communities Strategy, 
Goods Movement Appendix,  April 2016, pg. 5: 
http://www.freightworks.org/DocumentLibrary/2016RTPSCS_GoodsMovement.pdf 
 
27 RailTEC, Spring 2016 , pg. 24: 
 https://www.arb.ca.gov/railyard/docs/uoi_rpt_06222016.pdf 
 
28 California State Department of Transportation, 2018 California State Rail Plan, Public Release Draft, November 2017, section 1.3.4 
(Freight Demand and Growth Trends), Pg. 17: 
http://www.dot.ca.gov/californiarail/docs/CSRP_PublicReleaseDraft_10112017.pdf 
 

http://www.freightworks.org/DocumentLibrary/2016RTPSCS_GoodsMovement.pdf
https://www.arb.ca.gov/railyard/docs/uoi_rpt_06222016.pdf
http://www.dot.ca.gov/californiarail/docs/CSRP_PublicReleaseDraft_10112017.pdf
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congestion of port facilities but also highways and railways. The San Pedro Bay Ports anticipate annual intermodal cargo 

volumes to increase about 3% per year, and to over 36 million TEUs annually by 2040. 

 

Fig. 4. Map of line-haul freight rail network in the South Coast Air Basin (SCAB) of Southern California,  
 highlighted to show the Alameda Corridor.  

Source: Figure 3-2 from Transitioning to a Zero or Near-Zero Emission Line-Haul Freight Rail System in California: Operational and 
Economic Considerations, Final Report. Prepared for State of California Air Resources Board by University of Illinois at Urbana-

Champaign Rail Transportation and Engineering Center (RailTEC), Spring 2016. 

 

On-dock railyards offer the greatest opportunity to reduce truck miles per container, yet represent roughly 10% of the 

{ŀƴ tŜŘǊƻ .ŀȅ ǇƻǊǘǎΩ ƛƴǘŜǊƳƻŘŀƭ ŦǊŜƛƎƘǘ ǘǊŀŦŦƛŎΦ ¢ƘŜ ŀƳƻǳƴǘ ƻŦ ŎƻƴǘŀƛƴŜǊǎ ǘǊŀƴǎŦŜǊǊŜŘ ǘƻ ƻƴ-dock rail is increasing, and 

transferring more containers on-dock from ship to rail is a goal of both ports. Both ports now have on-dock rail 

infrastructure at nearly all container terminals. The past decade has seen more than $2 billion worth of port-area on-

dock rail capacity improvements, and there is $1 billion of proposed investment in near-dock rail infrastructure29.  In 

May 2018, the  Los  Angeles  County  Metropolitan  Transportation  Authority ,  in  partnership  with  the Port  of  Los  

Angeles,  Port  of  Long  Beach,  and  Alameda  Corridor-East Construction  Authority, received nearly $138 million of 

state SB1 funding from the California Transportation CommissionΩǎ  2018  Trade  Corridor  Enhancement  Program 

                                                             
29 Southern California Association of Governments, 2016-2040 Regional Transportation Plan/Sustainable Communities Strategy, 
Goods Movement Appendix,  April 2016, pp. 32-34: 
http://www. freightworks.org/DocumentLibrary/2016RTPSCS_GoodsMovement.pdf 
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(TCEP) as part of the Southern California Rail Project. This rail infrastructure project includes eight directly connected 

component projects, and  represents  an  investment  totaling  just over $1 billion, leveraging  funding  from  multiple  

sources  (private,  state,  and  local). The  eight  component  projects  include  five  on-  or  near-dock  rail  projects  at the 

ports and three rail-highway grade separations on the Alameda Corridor-East ς UP Los Angeles and Los AngelesςSan 

DiegoςSan Luis Obispo Rail (LOSSAN) ςBNSF  San  Bernardino  Subdivisions  main  lines30. 

Off-dock railyards, including near-dock facilities that are 5 miles or less away from the port, handle about 30% of the San 

tŜŘǊƻ .ŀȅ ǇƻǊǘǎΩ ƛƴǘŜǊƳƻŘŀƭ ŦǊŜƛƎƘǘ ǘǊŀŦŦƛŎΦ  ¦tΩǎ ǇǊƻǇƻǎŜŘ ŜȄǇŀƴǎƛƻƴ ƻŦ the Intermodal Container Transfer Facility (ICTF) 

in Long BeachΣ ŀƴŘ .b{CΩǎ ǇǊƻǇƻǎŜŘ new near-dock Southern California International Gateway (SCIG) project nearby in 

the Wilmington neighborhood of Los Angeles, have met significant community opposition largely due to air pollution 

concerns. Further inland, the off-ŘƻŎƪ ƛƴǘŜǊƳƻŘŀƭ ŦŀŎƛƭƛǘƛŜǎ ƛƴŎƭǳŘŜ .b{CΩǎ {ŀƴ .ŜǊƴŀǊŘƛƴƻ ŀƴŘ IƻōŀǊǘ (the busiest in the 

ŎƻǳƴǘǊȅύ ȅŀǊŘǎΣ ŀƴŘ ¦tΩǎ [! ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ /ŜƴǘŜǊ ό[!¢/ύ ŀƴŘ /ƛǘȅ ƻŦ LƴŘǳǎǘǊȅ ȅŀǊŘǎ, shown on the map in Fig. 4 below. 

Also important for freight movement in the region are transloading or transshipment facilities, where goods are typically 

ǘŀƪŜƴ ƻǳǘ ƻŦ плΩ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŎƻƴǘŀƛƴŜǊǎ ŀǊǊƛǾƛƴƎ ŦǊƻƳ ǘƘŜ ǇƻǊǘΣ ǎƻǊǘŜŘΣ ǊŜǇŀŎƪŀƎŜŘ ƻǊ ǇƭŀŎŜŘ ƛƴ ǎǘƻǊŀƎŜΣ ǘƘŜƴ ƳƻǾŜŘ ǘƻ 

ŀ роΩ ŎƻƴǘŀƛƴŜǊ for domestic shipping to the rest of the U.S.  In May 2018, the governing board of the South Coast Air 

Quality Management District voted to craft rules to reduce vehicle emissions at warehouses, distribution centers and rail 

yards31Φ ¢Ƙƛǎ ŀŎǘƛƻƴ ōȅ ǘƘŜ ǊŜƎƛƻƴΩǎ ŎƘƛŜŦ ŀƛǊ ǉǳŀƭƛǘȅ ǊŜƎǳƭŀǘƛƴƎ ŀǳǘƘƻǊƛǘȅ ŎƻǳƭŘ Ǉǳǘ ǇǊŜǎǎǳǊŜ ƻƴ ǘƘŜ ŦǊŜƛƎƘǘ ǊŀƛƭǊƻŀŘǎ ǘƻ 

consider electrification. The Port of Long Beach and the Port of Los Angeles have long been leaders in reducing 

emissions from port operations. Electrification of rail lines around the ports would reduce emissions further and build 

upon, and add value to, the large infrastructure investments that the ports and region are making to shift more freight 

from truck to rail.   

 

Alameda Corridor- 

The Alameda Corridor and the Pacific Harbor Line system around the ports (shown on the map in Fig. 5 below) could 

serve as a pioneering example of freight rail electrification.  The 20-mile, triple-tracked and grade-separated Alameda 

Corridor line, between the ports and the main freight yards east of downtown LA, was built with enough vertical 

ŎƭŜŀǊŀƴŎŜ όнрΩ Ƴƛƴimum) for an overhead catenary wire over a double-container stacked train, along with other features 

such as spaces for substations, which could be used for future electrification.  Completed in 2002, it is publicly-owned by 

the Alameda Corridor Transportation Authority (APTA), a joint-action agency of the cities of Los Angeles and Long Beach.  

However, the Alameda Corridor Operating Agreement presently states that the ACTA cannot require the private 

railroads to use electric locomotives.  Currently used by about 40 trains per day, the Alameda Corridor has the capacity 

for about 150, making the corridor an underutilized resource.  However, the corridor is still credited with reducing truck 

traffic congestion on the I-710 and other freeways. The Alameda CorriŘƻǊΩǎ aƛŘ-Corridor Trench, shown in the photo in 

Fig. 6 belowΣ ƛǎ ŀ ооΩ ŘŜŜǇΣ мл ƳƛƭŜ-long, below-ground segment that is that allows the rail line to avoid more than 200 

street-level railroad crossings.  

                                                             
30  http://www.catc.ca.gov/programs/sb1/tcep/docs/TCEP_Applications_Final/SoCal-Rail-Project.pdf 

 
31 http://www.latimes.com/local/lanow/la-me-freight-pollution-20180504-story.html 

 

http://www.catc.ca.gov/programs/sb1/tcep/docs/TCEP_Applications_Final/SoCal-Rail-Project.pdf
http://www.latimes.com/local/lanow/la-me-freight-pollution-20180504-story.html
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Fig. 5. Map of the Alameda Corridor, Pacific Harbor Line, and connecting freight rail lines. 
(Map: Anacostia Rail Holdings, http://www.anacostia.com/sites/www.anacostia.com/files/assets/PHL-LA-LBTml-Map081414.pdf) 

http://www.anacostia.com/sites/www.anacostia.com/files/assets/PHL-LA-LBTml-Map081414.pdf

