
LANDSIDE MARITIME ACTIVITY

Cargo-handling equipment is used on port 
terminals.  Grain cargo is shipped over land by 
rail, using line-haul and on-terminal locomotives.  
The truck category has only measured shuttle 
vans on cruise terminals in the past but will be 
expanded to include medium- and heavy-duty 
trucks and buses supporting cruise operations.

Strategies

CHE1
Provide infrastructure to enable zero-
emission CHE by 2030

CHE2
Support adoption of zero emissions CHE by 
2050

CHE3
Support continual advancements in 
equipment efficiency and emission 
reduction from CHE equipment

TR1
Provide infrastructure to enable adoption 
of zero-emission trucks by 2030

TR2
Support adoption of zero-emission truck 
equipment by 2050

TR3
Support continual advancements in vehicle 
efficiency and emission reductions from 
trucks

RR1
Provide infrastructure to enable adoption 
of zero-emission on-terminal rail by 2030

RR2
Support adoption of zero-emission rail by 
2050

RR3
Support continual advancements in 
equipment efficiency and emission 
reductions from rail

On-terminal switcher 
locomotives22

Cargo-handling equipment 
(CHE) units9090Emissions:  Scope 3

% of Port Maritime GHG 2019 emissions:
Cargo-handling equipment  <1%

Trucks <1%
Rail 6%

% of Port Maritime DPM 2019 emissions: 
Cargo-handling equipment  <1%

Trucks <1%
Rail 6%



Charting the Course to Zero: Port of Seattle’s Maritime Climate and Air Action Plan    November 2021    

L A N D S I D E  M A R I T I M E  A C T I V I T Y    7 4  |  P a g e  

Context   

Landside Maritime Activity sectors support operations at the Port’s cruise terminals, grain terminal, and 
commercial marinas. Cargo‐handling equipment (CHE) is used to lift and move goods to and from 
storage areas, ships, trucks, and railcars. The Port’s cruise terminals use many electric and propane‐
powered pieces of CHE. Larger CHE, such as mobile cranes, are diesel‐powered.  
 
The truck sector includes heavy‐duty vehicles. To date, the Port has only included shuttle vans used on 
cruise terminals in this category. This Plan includes strategies to expand the truck sector to buses that 
transport passengers to and from cruise terminals and trucks that serve cruise ships and fishing fleets. 
Container trucks moving cargo to and from marine terminal are excluded because they are managed by 
the NWSA.  
  
The rail sector includes locomotives serving the grain operations. “Line‐haul” locomotives are those that 

pull train cars on travel off‐terminal to deliver grain shipments and “switcher” locomotives are used to 

move railcars within the grain terminal. Line haul locomotives travel throughout the airshed and account 

for 98 percent of the grain‐related rail emissions.  

GHG emissions from landside sectors declined from 2005 to 2016. Cargo‐handling equipment turned 

over to more electric units. Rail emissions were lower in 2016 due to lower grain throughput. 

DPM emissions from landside sectors declined in 2016 due to the use of more electric cargo‐handling 

equipment, lower grain throughput which reduced rail emissions, and regulatory changes requiring use 

of low sulfur fuel.  

       

LANDSIDE MARITIME ACTIVITY SECTORS 
CARGO-HANDLING EQUIPMENT, TRUCKS, & RAIL 
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Figure 23. Annual GHG and DPM emissions from Maritime Activity landside sources 2005 – 2016 

 

Emissions were inventoried in the Puget Sound Maritime Air Emissions Inventories for years 2005, 2011, and 2016.  

Strategies to 2030 

Figure 24. Annual GHG emissions from Maritime Activity landside sectors projected to 2050 
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Annual emissions will continue increasing through 2030 under a business‐as‐usual scenario that includes projected 
growth and assumes that no further emission reduction actions are taken. Mandated vessel efficiency 
improvements and additional shore power will reduce emissions. 

Figure 25. Annual DPM emissions from Maritime Activity landside sectors projected to 2050 

 

Annual emissions will continue increasing through 2030 under a business‐as‐usual scenario that includes projected 
growth and assumes that no further emission reduction actions are taken. Mandated vessel efficiency 
improvements and additional shore power will reduce emissions. 

 

CARGO‐HANDLING EQUIPMENT 

CHE1   

Provide infrastructure to enable zero‐emission CHE by 2030. Infrastructure needed will 
be identified in the Seattle Waterfront Clean Energy Strategy (Maritime Activity strategy XS1.) 

A
ct
io
n
s 

By 2025 

 As part of SWCES process, engage Port tenants to begin planning and designing 
infrastructure to support zero‐emission CHE at Terminal 91, Pier 66, and Fishermen’s 
Terminal, and pursue funding for installing such infrastructure 

By 2030 

 Complete planning design and install necessary infrastructure for zero‐emission CHE 

Ongoing 

 Advocate for standardization and interoperability of CHE fueling infrastructure in 
partnership with ports, partners, and industry 
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CHE2   

Support adoption of zero‐emission CHE by 2050. This strategy will focus on replacement 

of diesel‐ powered units. This strategy overlaps with Fleet Vehicles and Equipment strategies FV1 and 
FV2 for Port‐owned units and Maritime Activity strategy XS1.  

A
ct
io
n
s  By 2025 

 Collaborate with terminal operators (e.g., cruise, cargo) and fishing operations to assess 
and demonstrate the feasibility of zero‐emission equipment, including conducting and 
sharing lessons from pilot projects on port‐owned equipment 

 

CHE3   

Support continual advancements in equipment efficiency and emission reduction 
from CHE equipment. The Port will promote fuel efficiency, low carbon fuels and early 

replacement of diesel and propane‐powered cargo‐handling equipment   

A
ct
io
n
s 

By 2025 

 Collaborate with terminal operators (e.g., cruise, cargo, fishing operations) to update and 
formalize data sharing on equipment inventories, replacement plans, and fuel efficiency 
plans 

Within 5 years 

 Evaluate environmental incentive programs to accelerate Port tenant and customer CHE 
upgrades or low carbon fuel use 

 

   

 

Success Story: 

Alternative Fuels 

Switcher locomotives at the Port’s 

grain terminal use biodiesel and are 

equipped with anti‐idling equipment 

which reduces fuel consumption by 

up to 50 percent.   

In 2019, 85 percent of the cargo‐

handling equipment of CHE at Port 

of Seattle marine terminals used 

electricity or propane as fuel.   
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TRUCKS 

TR1   

Provide infrastructure to enable adoption of zero‐emission supply trucks and 
buses by 2030. Zero‐emission technology is becoming increasingly available for some classes of 

trucks, but the cost and complexity of charging or fueling infrastructure can impede adoption. The Port 
will demonstrate new infrastructure.  

A
ct
io
n
s  By 2025 

 Evaluate opportunities to demonstrate zero‐emission infrastructure for supply trucks that 
could serve the port’s cruise ships or fishing fleets 

 Evaluate opportunities to demonstrate zero‐emission infrastructure for buses that transport 
passengers to cruise terminals in collaboration with cruise lines and bus companies   

 

TR2   

Support adoption of zero‐emission supply truck and bus equipment by 2050. As 
zero‐emission trucks and buses are developed, the Port will collaborate to demonstrate new 
technology. Technologies under development include battery electric and hydrogen fuel cells. 

A
ct
io
n
s 

By 2025 

 Evaluate opportunities to demonstrate zero‐emission truck technology that could serve the 
port’s cruise ships and fishing fleets  

 Evaluate opportunities to demonstrate low‐ or zero‐emission bus technology for buses that 
transport passengers to cruise terminals in collaboration with cruise lines and local bus 
companies   

 With other ports and partners, advocate for policies and business models that make zero‐
emission trucks more cost competitive  

 

TR3   

Support continual advancements in vehicle efficiency and emission reduction 
from trucks and buses. Until zero‐emission technology is adopted, vehicle efficiency measures 

such as idle‐reduction and use of low carbon fuels can help reduce DPM and GHG emissions. 

A
ct
io
n
s 

By 2025 

 Evaluate how to capture emissions associated with cruise truck deliveries and ground 
transportation in future Puget Sound Maritime Air Emissions Inventories 

 Engage commercial fishing and cruise trucking contacts to discuss truck and bus  fleet 
needs and opportunities for alternative fuels or zero‐emission technology 

 Engage cruise lines and bus companies to explore opportunities for alternative fuels or low‐ 
or zero‐emission technology buses that transport passengers to cruise terminals 

By 2030 

 Research and develop strategies to reduce emissions from passenger ground transportation 
serving cruise terminals 

 Evaluate installation of electricity connections to replace fossil fuel‐powered refrigerated 
containers at Terminal 91   
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RAIL 

RR1   

Provide infrastructure to enable adoption of zero‐emission on‐terminal rail by 
2030. Zero‐emission technologies for locomotives are still under development. Options will be 

evaluated as part of Maritime Activity strategy XS1 – Seattle Waterfront Clean Energy Strategy. 

A
ct
io
n
s  By 2025 

 As part of SWCES process, engage Port tenants to begin planning and installing necessary 
infrastructure to support near‐ or zero‐emission locomotives for switching and delivering 
cargo to Port terminals  

 

RR2   

Support adoption of zero‐emission rail by 2050. The Port has limited influence over 

railroad companies but will advocate for state and federal regulatory changes to reduce emissions. 

This will be one element of XS3. 

A
ct
io
n
s  By 2030 

 Explore opportunities to advocate for regulatory changes that reduce emissions from Class I 
Railroads  

 

RR3   

Support continual advancements in equipment efficiency and emission 
reductions from rail. Locomotives have long life spans and older engines lack modern emission 

controls. Until zero‐emission technology is developed and adopted, the Port will promote replacement 
of older, unregulated locomotives with cleaner alternatives to reduce DPM emissions. 

A
ct
io
n
s 

By 2025 

 Engage Class I Railroads, in collaboration with ports and partners, to identify emission 
reduction opportunities in Washington 

By 2030 

 Work with Port tenants to accelerate replacement of unregulated switcher locomotives for 
near or zero‐emission alternatives  
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Performance Metrics 

 

Sector  Metrics  Targets/Objectives 

CHE 

Percent of zero‐emission CHE adopted  100 percent by 2050 

Total cost of ownership of zero‐emission CHE 
relative to diesel CHE 

Information only 

Trucks 

Percent of zero‐emission trucks adopted  100 percent by 2050 

Total cost of ownership of zero‐emission trucks 
relative to diesel trucks 

Information only 

Rail 

Percent of unregulated engines known to be 
upgraded 

20 percent are upgraded by 2020, 
relative to 2013  

Percent of switcher engines that use renewable 
fuels  

Information only  

Percent of zero‐emissions switcher engines 
adopted 

100 percent by 2050 

 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




