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 3XUFKDVHGELJJHUFUDQHVLQFOXGLQJVL[6XSHU
Post-Panamax ZPMC cranes, to load and unload
PRUHHI¿FLHQWO\VRVKLSVDUHDWWKHGRFNIRUOHVV
time.

Sound Clean Air Agency, and Ecology, launched
a Truck Scrappage Program in 2011. The goal
of the program is to replace 135 regional trucks
with newer low-emission engine trucks.
 &ROODERUDWHGZLWK(FRORJ\RQDYROXQWDU\LGOH
reduction program that reduces diesel engine
idle time for vehicles and equipment operating
on Port property.
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 3DUWQHUHGLQDUHJLRQDODQWLLGOLQJHIIRUW

Port of Tacoma
 'HYHORSHGDWUXFNVWDJLQJDUHDWRHDVHWUDI¿F
congestion on public roads.

 +RUL]RQ/LQHVUHSODFHGPRGHO\HDU
GUD\DJHWUXFNVZLWKDÀHHWRIQHZ7LHU
&ODVVWUXFNVUHGXFLQJGLHVHOSDUWLFXODWH
emissions by more than 85 percent.

 $307HUPLQDOVH[WHQGHGJDWHKRXUVWR
minimize pre-gate idling and implemented
Web-based truck booking technology to reduce
truck congestion at gates. APM also switched to
ULSD for on-terminal equipment.

Freight mobility
Both the Port of Seattle and Port of Tacoma have
implemented a number of strategies to improve
WKHHI¿FLHQF\RIIUHLJKWPRELOLW\DQGUHGXFHDLU
pollution. Some of these are highlighted below.

:87DGGHGODERUVKLIWVDQGVWDUWHGDVWDJJHUHG
lunch break program to reduce truck gate wait
times.

Port of Seattle

 )RXUPDULQHWHUPLQDOWUXFNJDWHVDQGRQH
railyard are equipped with optical character
UHFRJQLWLRQV\VWHPIRUHI¿FLHQWJDWH
transactions.

$GGHG¿YH6XSHU3RVW3DQDPD[FUDQHVWRWZR
WHUPLQDOVWRDGGHI¿FLHQF\IRUZRUNLQJYHVVHOV

 7HUPLQDORSHUDWRUVKDYHLQLWLDWHGFDUJRKDQGOLQJ
HTXLSPHQWÀHHWPRGHUQL]DWLRQSURJUDPVDQGDUH
encouraged to purchase equipment with 2007
on-road standard engines.
 &RRUGLQDWHGGUDZEULGJHRSHQLQJVZLWKWUXFNHUV
so they can route accordingly to minimize
idling.

For more information

Emission reduction projects in the Puget Sound region
Puget Sound Maritime Air Forum partners have implemented a number of air pollution
prevention projects and programs. They are also exploring innovative pilot projects to test
new technologies. The following is just a sampling of projects currently under way or planned.
for demonstrating the viability of seawater
scrubbing in removing sulfur dioxide and
particulate matter from marine diesel engines.
Both Holland America Line and Krystallon are
proud to have been a part of this effort, which
moved scrubber technology a long way to form
a potentially important development to meet
goals of emission control areas.

Ocean-going vessels
(includes tankers, cargo and cruise ships)
North West and Canada Cruise
Association (NWCCA) at Port of Seattle

Ron Stuart

 3LORWHGFRPSXWHUWUDFNLQJV\VWHPVDWFDUJR
terminals to quickly locate containers and
reduce truck wait times.

Port of Tacoma

 3URYLGHGHOHFWULFSOXJLQVLQVWHDGRIGLHVHOXQLWV
for refrigerated containers on the docks.

www.pugetsoundmaritimeairforum.org

 
rstuart@portoftacoma.com
Cover images courtesy Port of Tacoma and Port of Seattle.

Cruise vessel shore power project

Port of Seattle

Most Princess Cruises and Holland America
Line cruise vessels home ported in Seattle now
turn off their engines and “plug in” at berth,
effectively eliminating emissions at the dock. As
of August 2012, the NWCCA member lines use
fuel with a sulfur content of 1 percent or less, in
compliance with the North American Emission
Control Area. Some cruise lines participate
in the Port of Seattle’s ABC Fuels program
and burn fuel with 0.5 percent or lower sulfur
content at berth.

At-Berth Clean Fuels (ABC Fuels)
Through ABC Fuels, the Port, in collaboration
with the Puget Sound Clean Air Agency,
provides incentives to shipping and cruise lines
that burn reduced sulfur distillate fuel while at
berth. Since 2009, this program has eliminated
626 metric tons of sulfur emissions. Out of 791
“frequent caller” vessel calls in 2011, 73 percent
used cleaner fuels or shore power while at berth.

Cruise vessel seawater scrubber study

Green Gateway Partners Awards

Holland America Line and Krystallon conducted
a seawater scrubber technology demonstration
project, which served as an important test-bed
-8-

Now in its third year, the annual Green Gateway
Partner Awards recognize selected cruise and
container lines who demonstrate environmental
-1-
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American President Lines (APL) burning
lower sulfur fuels in their vessels’ auxiliary
engines while at dock

stewardship, innovation and leadership above
and beyond existing regulations. Awardees must
participate in either the ABC Fuel program or
plug into shore power prior to applying.

 7ZRRIWKHKHDY\GXW\GLHVHOYHKLFOHVXVHG
by Seaport Maintenance operate with diesel
oxidation catalysts to reduce air emissions.
7KHVHUHWUR¿WVZHUHPDGHSRVVLEOHE\DJUDQW
from Ecology.

This should cut emissions of toxic diesel
particles from APL ships in port by roughly 3.5
tons a year — a 75 percent reduction. While
in Seattle, the ships will burn roughly 250,000
gallons of the cleaner fuel in a year. APL also
uses a seawater scrubber for the auxiliary
engines of the APL England, an emission
control technology in which seawater is used
to scrub the contaminants from the exhaust
emissions. The scrubber is expected to reduce
SOx emissions by 99 percent; NOx by10
percent; and both PM and VOCs by 80 percent.

Shore power at Terminal 91

 7KH6HDSRUW0DLQWHQDQFHIXHOLQJVWDWLRQ
installed Stage 2 vapor recovery equipment.
Image courtesy Port of Seattle

At Port of Seattle’s Terminal 91, shore power is
provided to the various vessel types that berth
WKHUHVXFKDVWKHODUJHFRPPHUFLDO¿VKLQJ
YHVVHOVWKDWSURFHVV¿VKLQ$ODVNDDQGPDNH
return trips to the area, as well as cruise ships.
7KH3RUWZDVWKH¿UVWLQ1RUWK$PHULFDQWRKDYH
the infrastructure allowing two cruise ships to
plug in simultaneously.
Maersk Line using slide fuel valves

Port of Tacoma

In cooperation with the engine manufacturer
MAN B&W, Maersk uses a slide fuel injection
valve which cuts particulate matter (PM) and
nitrogen oxide (NOx) emissions by more than
25 percent. Other recent initiatives include
the adoption of common rail technology
and electronically controlled engines, which
further reduce NOx emissions through optimal
combustion. Maersk is continuing to test ways
of reducing NOx emissions with such initiatives
as catalytic converters.

 6LQFHYHVVHOVRSHUDWHGE\RFHDQFDUULHUV
Evergreen and K-Line have voluntarily used
low sulfur distillate in the auxiliary engines
while at berth. Approximately 50 ship calls have
routinely used low sulfur fuel, which reduces
diesel particulate emission by approximately 60
percent.

 (YHUJUHHQ¶V³JUHHQ´VKLSVFDOOLQ7DFRPD,Q
addition to numerous other environmentally
friendly design features, the vessels produce
fewer diesel emissions.

 ,PSOHPHQWHGDQDZDUGZLQQLQJHPSOR\HHWULS
reduction program.
0DLQWDLQELNHDQGSHGHVWULDQSDWKVDFURVVDQG
adjacent to terminals.
(GXFDWHG3RUWHPSOR\HHVWHQDQWVDQGFXVWRPHUV
regarding actions they can take to protect air
quality.

Port of Seattle
 $GRSWHGUHTXLUHPHQWVIRUGUD\DJHWUXFNV
HQWHULQJSRUWWHUPLQDOVWRKDYHRUQHZHU
engines as of Jan. 1, 2011. All trucks entering
port terminals must be enrolled in the Port’s
Drayage Truck Registry, which documents
newer, cleaner trucks that serve Seattle
FRQWDLQHUWHUPLQDOV0RGHO\HDUWUXFNV
are 2.5 to 6 times cleaner than older trucks. By
2015, 80 percent of all trucks entering Port of
Seattle facilities must meet emission standards
for engine-year 2007; by 2017 100 percent of
trucks must meet 2007 emission standards.

Port of Tacoma
7KH&OHDQ'UD\DJH7UXFN3URJUDPZDV
established in 2008 to eliminate old diesel
drayage trucks from serving Port marine
WHUPLQDOV,QSUHGUD\DJHWUXFNV
were banned from Port terminals reducing
emissions between 1-2 tons per year. The Port is
currently working with the trucking community
to eliminate pre-2007 trucks by 2017. In a
complementary effort, the City of Tacoma, in
collaboration with the Port of Tacoma, the Puget

 ,QSDUWQHUVKLSZLWKWKH3XJHW6RXQG&OHDQ$LU
Agency and Cascade Sierra Solutions, the Port
LPSOHPHQWHGD¿QDQFLDOLQFHQWLYHSURJUDP
to replace 280 drayage trucks in 2009-2011.
Through this buy-back, scrap and replacement
HIIRUWDQGRWKHUÀHHWWXUQRYHUDOOSUH
HQJLQHWUXFNVUHWLUHGIURPWKHÀHHWDVRI-DQXDU\
2011.
 /DXQFKHGDSURJUDPWRUHSODFH&OHDQ7UXFN
Program stickers with radio frequency
LGHQWL¿FDWLRQ 5),' WDJVWRJLYHWUXFNVDFFHVV
to the Port’s container terminals. The RFID tags
will help the Port gather information on truck
access to terminals and better focus efforts to
reduce emissions, and may enable terminals to
speed up truck check-in at gates.

Image courtesy Port of Tacoma

Image courtesy Maersk Line
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 7RWHP2FHDQ7UDLOHU([SUHVV7HUPLQDO 727( 
partnered with the Port in 2010 to provide
VKLSVLGHUHWUR¿WVDQGLQVWDOOVKRUHSRZHU
infrastructure at the TOTE Tacoma Terminal.
The partners received a $1.5 million U.S. EPA
grant and leveraged funds through in-kind
contributions from the Port and direct matching
funds from TOTE. TOTE also uses redesigned
roll-on/roll-off vessels powered by dieselelectric motors in series, achieving a 30 percent
IXHOVDYLQJVDQGVLJQL¿FDQWHPLVVLRQUHGXFWLRQV
TOTE is planning to convert the ships that call
LQ7DFRPDWRUXQRQFOHDQHUEXUQLQJOLTXH¿HG
natural gas.

 6HDSRUW(QYLURQPHQWDO3URJUDPVWDIIUHSODFHG
ÀHHWPLQLYDQVZLWKK\EULGDQGSOXJLQK\EULG
vehicles.

-7-
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 7DFRPD5DLOSDUWQHUHGZLWK(3$DQG3XJHW
Sound Clean Air Agency to retire three circa
1950s locomotives and replaced them with
remanufactured locomotives equipped with EPA
Tier 2 and Tier 3 compliant diesel engines. The
repower project reduces NOx by 30 tons per
year, CO by 25 tons per year, PM by 2 tons per
year and hydrocarbons (HC) by close to 7 tons
per year.

Heavy-duty and fleet vehicles

Cargo-handling equipment

Port of Everett

(includes cranes, straddle carriers
and forklifts)

 ,QWKH3RUWSXUFKDVHGDQGWRRNGHOLYHU\
of an electric vehicle for use by the Harbor
Attendant in marina operations, replacing a
fossil-fuel vehicle. The Global Electric Vehicle
is ideally suited for slow-speed, stop-and-go
type travel.

 /RFRPRWLYHVKDYHUXQRQXOWUDORZVXOIXUGLHVHO
since 2006 for switching operations at the Port
of Tacoma. In the port sector, D5000 use in
switching operation is the norm, eliminating
99.7 percent of sulfur oxides emissions from
yard switching operations.

 $OVRLQWKH3RUWREWDLQHGDORFDO
JRYHUQPHQWKHDY\GXW\GLHVHOUHWUR¿WJUDQW
IURP(FRORJ\WRUHWUR¿WDÀHHWYHKLFOHZLWK
HPLVVLRQFRQWUROWHFKQRORJ\7KH3RUWUHWUR¿WWHG
its boom truck with this grant.

Union Pacific

,QWKH3RUWSXUFKDVHG¿YH)RUG(VFDSH
K\EULGÀHHWYHKLFOHV7KHVHK\EULGVDUH
primarily used by Security personnel, providing
DQHQYLURQPHQWDOO\IULHQGO\DQGHI¿FLHQWYHKLFOH
to perform their duties.

 8QLRQ3DFL¿FOLPLWVWUDLQVSHHGVDQGVKXWVGRZQ
idling locomotives to save fuel. The locomotive
VKXWGRZQVFDQVDYHJDOORQVRIIXHOSHU
locomotive, per day.

 $OOGLHVHOHTXLSSHGÀHHWYHKLFOHVZHUH8/6'
compatible by 2008.

 $OOQHZORFRPRWLYHVKDYHDXWRPDWLFVWRS
start equipment that eliminates unnecessary
LGOLQJDQGWKHFRPSDQ\DOVRLVUHWUR¿WWLQJ
older locomotives with this technology. More
WKDQSHUFHQWRI8QLRQ3DFL¿F¶VORFRPRWLYH
ÀHHWLVQRZRXW¿WWHGZLWKDXWRPDWLFVWRSVWDUW
equipment.
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 :LWKIHGHUDO'LHVHO(PLVVLRQ5HGXFWLRQ$FW
(DERA) funding and matching funds from the
Puget Sound Clean Air Agency and Port of
Seattle, 13 pieces of cargo-handling equipment
ZHUHUHWUR¿WWHGZLWKGLHVHOSDUWLFXODWH¿OWHUV
8QGHUWKHVDPH'(5$JUDQWZLWK&OHDQ$LU
Agency and Port matching funds, 10 Tier 1 yard
trucks with Tier 1 engines were replaced with
newer yard trucks, reducing particulate matter
from engines by an estimated 98 percent.

Port of Everett
 2SHUDWHVPRUHWKDQSHUFHQWRILWVFDUJR
KDQGOLQJHTXLSPHQW RISLHFHV RQQRQ
GLHVHOIXHOVLQFOXGLQJVL[HOHFWULFIRUNOLIWV¿YH
propane forklifts and three gasoline forklifts.

 ,QSDUWQHUVKLSZLWKWKH3XJHW6RXQG&OHDQ$LU
Agency and Washington State Department
of Ecology, the Port is implementing a grantfunded pilot program to install idle-reduction
equipment on cargo-handling equipment.

 6SHFL¿HGWKHXVHRIDQHOHFWULFUDLOPRXQWHG
gantry crane for cargo at the Rail/Barge Transfer
facility instead of a diesel-powered crane.
 2SHUDWHVWZRHOHFWULFJDQWU\FUDQHVDW3DFL¿F
Terminal.

 (GXFDWHGHTXLSPHQWRZQHUVRSHUDWRUVRQ
strategies for reducing emissions.

 7UDQVLWLRQHGDOOGLHVHOFDUJRKDQGOLQJ
equipment to operate on ultra-low sulfur diesel
(ULSD).

Port of Tacoma
 ,QLQVWDOOHG(3$YHUL¿HGGLHVHOSDUWLFXODWH
¿OWHUV '3) RQSRUWRZQHGDQGRSHUDWHG
VWUDGGOHFDUULHUVZLWKLQVWDWH&OHDQ
Diesel Grant funding. The DPFs reduce
emissions by more than 85 percent.

 ,QSXUFKDVHGWKHODVWRIWKUHH/LQGH
Reach Stackers and a 20-ton Hyster Forklift,
all of which are equipped with diesel oxidation
catalysts (DOC) and ULSD compatible.

Port of Olympia
 3XUFKDVHGWZRHOHFWULFYHKLFOHVDQGRQHK\EULG
vehicle.
 ,QVWDOOHGDQHOHFWULFYHKLFOHFKDUJLQJVWDWLRQ
adjacent to the seaport.

 8QLRQ3DFL¿FLVSHUIRUPLQJDGGLWLRQDO
aerodynamic tests and evaluations of the Aero
Wedge, an aerodynamic structure placed on
WKHWRSRIWKH¿UVWUDLOFDURIDGRXEOHVWDFN
container train. Preliminary results from wind
tunnel, computer and test track analyses are
promising for fuel savings and corresponding
emissions reductions.

 7KURXJKWKHFRPPXWHWULSUHGXFWLRQSROLF\WKH
Port offers alternative work schedules; partial
reimbursement on monthly public transit tickets
and in accordance with the Bicycle Commuter
%HQH¿WV$FWWKH3RUWSURYLGHVDPRQHWDU\
EHQH¿WWRHPSOR\HHVZKRELNHWRZRUN

 %XLOWDPLOHSHGHVWULDQSDWK (DVW%D\7UDLO 
adjacent to the seaport that connects restaurants,
the Swantown Marina, Swantown Boatworks
and other facilities.
-6-

0RUHWKDQKDOIRIDOOHOLJLEOHSLHFHVRIFDUJR
handling equipment used to move containers on
SRUWIDFLOLWLHVKDYHEHHQUHWUR¿WWHGZLWKH[KDXVW
FRQWUROVWKDWVLJQL¿FDQWO\UHGXFHHPLVVLRQV

 6LQFH3RUWRI7DFRPDWHUPLQDORSHUDWRUV
KDYHLQVWDOOHG(3$YHUL¿HGGLHVHOR[LGDWLRQ
catalysts on more than 100 heavy-duty diesel
cargo-handling equipment, reducing diesel
particulate emissions by more than 25 percent.
 2IWKH3RUW¶VIRUNOLIWVDUHSRZHUHGE\
propane and three are electric.
Image courtesyPort of Seattle

 7RHQFRXUDJHQRQYHKLFOHWUDQVSRUWDWLRQWKH
Port purchased one men’s and one women’s
ELF\FOHIRUWKHXVHRILQWHURI¿FHFRPPXWLQJ
and running errands. Bicycle racks are available
around the public facilities.

 8QLRQ3DFL¿FFUHDWHGDQGSLRQHHUHGJHQVHW
locomotive technology and has165 genset
ORFRPRWLYHVLQLWVV\VWHPZLGHÀHHWDWSUHVHQW

 )URPWHUPLQDORSHUDWRUVUHFHLYHG
more than $525,000 in EPA and Ecology grant
IXQGLQJWRLQVWDOO(3$YHUL¿HG'3)VRQ
heavy-duty diesel cargo-handling equipment,
reducing emissions by more than 85 percent,
and 65 diesel oxidation catalysts, reducing
emissions by 25 percent.

Port of Seattle

-3-

 727(LVFXUUHQWO\FRQGXFWLQJD'3)UHWUR¿W
trial on one diesel yard truck. Demonstration of
DVXFFHVVIXO/HYHOUHWUR¿WRQLWVHTXLSPHQWLV
expected to lead to further installations of DPFs
RQWKHÀHHWRIPRUHWKDQ\DUGWUXFNV
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 3DFL¿F5DLO6HUYLFHZLWKDVVLVWDQFHIURPD
'HSDUWPHQWRI(FRORJ\JUDQWUHWUR¿WWHG
pieces of heavy-duty cargo-handling equipment
with diesel oxidation catalysts, reducing diesel
particulate emissions by 25 percent.

 %16)LVDOVRZRUNLQJZLWKPDMRUORFRPRWLYH
manufacturers to develop a hybrid highhorsepower locomotive that would capture
and reuse the regenerative braking energy for
traction.

1RUWKZHVW&RQWDLQHU6HUYLFHVKDVUHWUR¿WWHG
two reach stackers with DPFs, reducing diesel
particulate emissions by more than 85 percent.

 %16)RSHUDWHVHOHFWULFDOO\SRZHUHGZLGHVSDQ
cranes at the Seattle International Gateway
Intermodal Facility. These cranes produce
zero emissions on site while generating power
each time they lower a load. Additionally, the
wide stance design of these new cranes also
reduces the number of diesel trucks (hostlers)
for shuttling containers within the intermodal
facility, reducing emissions and improving fuel
HI¿FLHQF\

Harbor vessels
(tugboats, ferries and recreational vessels)

 $307HUPLQDOVUHWLUHGWKHPDMRULW\RILWVROGHU
non-tiered engine cargo-handling equipment
and replaced new yard trucks with on-road
engines. APM Terminals, with assistance from
a Puget Sound Clean Air Agency grant and
DQ(FRORJ\&OHDQ'LHVHO*UDQWUHWUR¿WWHG
pieces of heavy-duty cargo-handling equipment
with diesel oxidation catalysts, reducing diesel
particulate emissions by 25 percent. The
terminal also uses low-emission on-road diesel
HQJLQHVLQSHUFHQWRILWV\DUGWUDFWRUÀHHW

 7KH3RUWRI(YHUHWWEHJDQSURYLGLQJ8/6'DW
the Marina Fuel Dock in 2008.
 :DVKLQJWRQ6WDWH)HUULHV :6) LQLWLDWLYHV
to reduce air pollution and greenhouse gas
emissions focus on reducing fuel use, improving
HI¿FLHQF\DQGXVLQJDOWHUQDWLYHIXHOV&XUUHQW
activities include:

 %16)KDVEHHQLQVWDOOLQJDQDXWRPDWHG
gate system for trucks as they enter and exit
intermodal facilities, thereby reducing truck
idling time and emissions by 50 percent.

Rail
Burlington Northern Santa Fe Railway
Burlington Northern Santa Fe (BNSF) Railway has
implemented a number of strategies system-wide
to reduce emissions from rail operations. BNSF
is committed to improving air quality across its
system and has been aggressively acquiring new
ORFRPRWLYHVDQGUHWLULQJROGHUDQGOHVVHI¿FLHQW
ones. Examples of these efforts are summarized
below.

 8VLQJXOWUDORZVXOIXUGLHVHODQGELRGLHVHO
% LQWKHIHUU\ÀHHW
 6ORZLQJYHVVHOVGRZQWRUHGXFHHPLVVLRQV
and fuel use.

 +XVN\7HUPLQDO 6WHYHGRULQJKDVLQVWDOOHG
DPFs on seven top picks and one yard truck,
reducing diesel particulate emissions by more
than 85 percent. Since March 2006, Husky also
has used biodiesel fuel for all diesel-operated
vehicles and container-handling equipment.
Husky uses a blend of 50 percent biodiesel
(B50), 50 percent ultra-low sulfur diesel during
warmer months and B20 during colder months.

October 2012

Image by Kurt Clark

 (YHUJUHHQ0DULQHWKHOHDVHKROGHUDW3LHUFH
County Terminal, installed DPFs on two side
picks, reducing diesel particulate emissions by
more than 85 percent. Evergreen also purchased
lighter straddle carriers that use 30 percent less
IXHODQGHTXLSSHGQHZ7LHUIXHOHI¿FLHQW
RQURDGHQJLQHVLQWKHHTXLSPHQWÀHHW7KLV
voluntary action conserves energy and reduces
greenhouse gas and diesel exhaust emissions
by 30 percent in 2005. Evergreen was also the
¿UVWOHDVHGWHUPLQDORSHUDWRUWRPDQGDWHWKHRQ
terminal use of ULSD.

Puget Sound Maritime Air Emissions Inventory

 (YDOXDWLQJZKHWKHUWRUHWUR¿WIHUULHVWR
XVHOLTXH¿HGQDWXUDOJDV /1* LQVWHDGRI
diesel.

Port of Everett
,QWKH3RUWRI(YHUHWWLQVWDOOHGDUDLO
access recovery line in its marine terminals. At
approximately 3,200 lineal feet, this line allows
cargo to be expedited in the case of a regional
emergency.

Tacoma Rail

 %HWZHHQDQGWKHHQGRI%16)
acquired more than 2,000 Tier 2 cleanerEXUQLQJIXHOHI¿FLHQWORFRPRWLYHV

 ([SORULQJSRVLWLYHUHVWUDLQWV\VWHPV
to eliminate “pushing the dock” while
loading/unloading.

 7DFRPD5DLOSDUWQHUHGZLWKUHJLRQDODLU
agencies in 2007 to install idle-reduction
equipment on its locomotives. By 2011, Tacoma
5DLOUHGXFHGLWVÀHHWIURPWRORFRPRWLYHV
and installed idle-reduction equipment on all
but two locomotives. Tacoma Rail has saved
PRUHWKDQJDOORQVRIGLHVHOIXHODQG
reduced greenhouse gas emissions by 209 tons
since 2007. An additional component of this
SURMHFWLQFOXGHGLQVWDOOLQJRQERDUGZKHHOÀDQJH
lubrication technology on the three locomotives
WKDWZHUHUHSODFHGDVZHOODV¿YHDGGLWLRQDO
switcher locomotives owned and operated
E\7DFRPD5DLO7KHZKHHOÀDQJHOXEULFDWRU
systems are designed to reduce wheel/rail
IULFWLRQWKHUHE\LPSURYLQJIXHOHI¿FLHQF\

 $SSUR[LPDWHO\SHUFHQWRIWKHÀHHWQRZKDV
idle control mechanisms on switch engines,
including auxiliary power units (APU), dieseldriven heating system (DDHS) and automatic
start-stop technology on locomotives.

 :DVKLQJWRQ8QLWHG7HUPLQDOV :87 UHWUR¿WWHG
four reach stackers, two top picks and 10 yard
trucks with DPFs. The terminal also replaced
an additional six yard trucks and one top pick
ZLWKORZHPLVVLRQ(3$7LHUXQLWV:87
operates an additional eight rubber-tired gantry
FUDQHV\DUGWUXFNVWKDWDUHIDFWRU\HTXLSSHG
WRPHHW(3$7LHUHPLVVLRQVWDQGDUGV:87
is conducting an idle-reduction equipment
WULDOH[SHFWHGWRVLJQL¿FDQWO\UHGXFHGLHVHO
equipment idling and emissions from equipment
cold starts. The terminal has used ultra-low
sulfur diesel for all terminal operations at the
Port of Tacoma since December 2006.

 %16)LVDGMXVWLQJWUDLQVSHHGVDQGUHGXFLQJ
train resistance (drag) through low torque
bearings.
Image courtesy www.wsdot.wa.gov
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 5DLOOXEULFDWLRQLVEHLQJLPSOHPHQWHGWRUHGXFH
friction and aerodynamic drag – which also
extends rail and wheel life and increases fuel
HI¿FLHQF\
 $QLQFHQWLYHSURJUDPUHZDUGVORFRPRWLYH
engineers who save fuel (and emissions).
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