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Leaders in Clean Diesel
Technology

MISSION

Ancco — To contribute to the
greater awareness of
clean diesel
technology.
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Environmental Defense Fund creates
transformational solutions to the most
serious environmental problems. EDF links
science, economics, law and innovative

private-sector partnerships.

Engagement

with Ports

= Port of Charleston

« Georgia Ports Authonty
= Virgima Ports Authorty

« Port of Houston Authonty =

= Port of Seattle
= Port of Oakland

« Prince Rupert Port Authority

« Port Freeport
« Port of New York/Mew Jersey

Fort of Baltimore

« Port of Los Angeles
« Port of Long Beach
« Port of Jacksonwville
« Port of New Orleans




Background: TERP and
Switcher and Marine

S DOWErS

Diesel Emissions Reduction Incentive (DERI) Program
Projects by Emission Source!
2001 through August 31, 2017

TOTAL NOy COST PER TON
NUMBER OF NUMBER OF  REDUCED OF NO,
EMISSION SOURCE PROJECTS ACTIVITIES (TONS) GRANT AMOUNT REDUCTED

Locomotive 50 305 50,460 $215,387,077 $4,268
Marine 87 513 15,257 $49,199,790 $3,225
Non-Road 6,518 9,162 49,176 $383,758,275 $7.804
On-Road 4,874 8,898 60,219 $426,655,420 $7,085
Stationary 78 123 4,315 $13,390,304 $3.103
GRAND TOTAL 11,607 19,001 179,427 $1,088,390,866 $6,066

'Does not include projects funded and subsequently canceled.
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Large Engine Repowers
Eligible for “VW Funds”

$2.9 Billion to Reduce NOx Emissions with New Technology

Class 8 Local Freight Trucks

Buses (school, fransit or shuttle)

Dray Trucks
Class 4-7 Freight Trucks
Airport Ground Support

Forklifts & Cargo-Handling Equipment

Tugs & Switch Locomotives

) TECHNOLOGY FORUM



Eligible Tug & Locomotive
Activities

» Tugs
» Replaced: Unregulated to Tier 2 Engines

» Repowered with: Tier 3 or Tier 4 engines

» Locomotives
» Replaced: Unregulated to Tier 2 Engines

» Repowered or Replaced with: Tier 3, Tier 4 or cleaner
engines
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NOx Emission Reductions From
Tugs and Switchers Matter

“According to the Puget Sound Maritime Emission Inventory
for 2011, harbor craft account for approximately 25 to 30
percent of major maritime sector pollutants including the most
common pollutants of concern: nitrogen oxides (NOX), PM,
and carbon dioxide (CO2).

The harbor craft sector is the second largest emissions source
sector in the Puget Sound maritime industry; ocean-going
vessels are the largest emissions source sector.

- “Harbor Craft Emissions Reduction and Fuel Efficiency Efforts”. Puget Sound Clean
Air Agency. May 2017
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Progress to Near-Zero Emissions
with the Latest Clean Diesel
Technologies in Workboats

88% Reduction NOx Emissions for Marine
Workboats [g/Kw-Hr]

Typically 2
propulsion

- - - - engines with
uncontrolled Tier 1: 2000 Tier 2: 2004- Tier 3: 2012 Tier 4: 2016 -
2007 additional

auxiliary engines
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Progress to Near-Zero Emissions with
the Latest Clean Diesel Technologies
INn Switch Locomotives

94% Reduction NOx Emissions for Switchers
[g/bHp-Hr]

New switchers
. typically use @
i single engine

uncontrolled: Tier 0: 1973- Tier 1: 2002- Tier 2: 2005 Tier 3: 2012- Tier 4: 2015-
1973 2001 2004 2014 2017
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Enormous Potential 1o Reduce
Emissions Immediately

NATIONAL PORT STRATEGY

"] ASSESSMENT: Reducing Air
Pollution and Greenhouse Gases
at U.S. Ports

Switch Locomotive
Unregulated Engine with Tier 4 Engine
18.8 tons NOX per year
(replacing 29 pre-1991 port trucks)

Marine Workboats
Unregulated Engines with Tier 4 Engine
48.4 tons NOX per year
(replacing 75 pre-1991 port trucks)
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Huge Benefits, But What
Does It Coste¢

Use existing grant data and
anonymized cost data from
manufacturers

What we learned

Replacing large engines is not
like replacing a commercial
vehicle. I's a custom project.

Will a new engine fit in the
engine compartmentse

Can aftertreatment
technologies be incorporated?

Are there additional switchgear
requirementse

Can upgrade kits be usede
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Large Engine Upgrades Deliver the Most

Cost Effective Emission Reductions

The most cost-effective upgrades

make the biggest health impact

New Tier 4 engines for tug boats reduce NOx emissions by 91%

The £2.9 ilicn YW Emdronmenal Mitgasen
Tt provides ndng 0 g chder
wehichis and eguiprent 10 rapsdy reduce
niregen code (NOx) emissicns, which
condribute 10 haturdous stnog poluion
Upgrading fust one of tw chdest, dirtiest

g Boats b o Mbing N of thousands

R

Upgradng TEEEsAs
an old tug boat with new
Tier 4 engines removes

30 tons of NOx/year’

m.smqu

Upgrading old engines
means cleaner air for all

EPA catimaties Tl by 2020, ondy 3% of g
Boats will be repiaced with chaanet Tiee &
wrzrid. The VIV Efrvecnmuntal Mitigason
Trust peonddes & Nase OpESNUnRy 10 reline
e 0et dusel engine st n cperation
wiich con hat SO years of fonget Tier & or
Towr S ergpnis wil Sebver ot hed e
ar fastie 0 al-sak communiius. These new
SOgins Ao inpeove fuud efciency, which
redics OO, and tack cirbon emasiens
Bed EnPOriant (peerhouse gis Dol

EDF & )DlES,‘_, L

of passengue vahicks off 1he road per yee,
Lringing substartial heath bonefis 1 atsak
communitis. Wit statis now deciding how
10 reeal s funds, FpOwEIng thisd cldir
wisdets woth cluaner Tier 4 engines & o gane-
changes for delvirng irmedats and cost-
wilective o qualty Densfts.

Removing
B e
00 (&)

caskxlym

Tug projects are JSSRN
a better value engines

1 ton of NOx reduction costs

Thee 4 tug
sogines $5,900

The £2.9 billien VW Erraroomental Mitgation
Trud provides ndeg 1 upgrade oker
vehiches and equipant 19 nagedly nesuce
nirogen coode (NOX) emissions, which
contrbaute 10 hasadous smog polution
Upgrading just one of Ba ckdest, dirtiest
Seiichuaes 1 Hhe baking bans of thousands

Upgrading an l%

old switcher with new Tier 4
enginas removes

9 tons of NOx/year

This is equivalent to q

Upgrading old engines
means cleaner air for all

EPA sstimites T by 2020, anly 5% of switchee
ergires wif b replaced with cedner Tr 4
wergines. The VIV Erdecnmantsl Mtigeson
Trust o dis @ rase Gppcrnunly 1 retnd e
Chles! chesel engnes il in opunation, which
can last 10 yuars or longer. Tier 4 engin wil
Ol et Chedrer, haathoer o hnader 1O @-rish
commuritis. These few engins @ao improwe
fusl efficancy, whach reduces CO, mnd black
Carbon enbinrm, twe Iporind gesnhouse
oms pohusants
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The most cost-effective upgrades
make the biggest health impact

New Tier 4 engines for switchers reduce NOx emissions by 95%

of passencer wetickes off the road per e,
Lringing sutrtantial health benefts o al-ssk
communtis. With statis now decding how

1 irvict thass Rnd s, repowesng these cider
Saiichirs with daaner Tier 4 engious is & game-
changie ke delvirng lesmeduts and coss
iectne ar quelty benets

Removing
ol 8000
00 O

cars for 1 year”

Switcher projects
are a better value

1 ton of NOx reduction costs

=

Otser projecm Tiar & swicher engnes
$30.000" $15.000
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More Research to Come

» How long do these engines really laste
» EPA assumes switchers last 70 years

» Are marine workboats as long lived?

» What would the air shed look like in select ports if more
of this equipment were replaced sooner?

Population of Tier 4 Engines in Population of Tier 4 Engines in
Switch Locomotives by 2020 Tug Boats by 2020

Tier 4: Tier 4:
5% 3%
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Case Study: 34 tons of NOXx
Reduced for Tacoma Residents

y. [ o)
e <EPA
y— Portof YYVY
DEPARTMENT OF Ta Coma Recent Diesel Emission

ECOLOGY People. Pz Reduction Act Grant

State of Washington Performa

$2 million investment to replace 1950s era switcher with a Tier 3 engine

Benefits for communities

« Reduced 34 tons of NOx

« Eliminated almost 2,000 pounds of fine particles
« Saved the rail operator 19,000 gallons of fuel
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Case Study: 3.2 fons of NOXx
Reduced in Puget Sound

/_/\/\ “Island Chief” workboat engine replacement

pscleanair.org

o 2UnNnr I ' i
PugEr e Clasm M Agericy unregulated propulsion engines replaced

with 2 Tier 3
« 1 unregulated auxiliary engine replaced with
Tier 4

Cost: $225,000

Benefits Provided
Reduced 3.2 tons of NOx per year
Eliminated 400 lbs of fine particles

Saved the operator 45,000 gallons of fuel resulfing in
1,000 tons of GHG emissions
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Contact

» Ezra Finkin
Policy Director
Diesel Technology Forum
(202) 320-3835
Efinkin@dieselforum.org

Chris Wolfe
Manager, Air Quality, Port & Freight Facilities

Environmental Defense Fund
(512) 691-3416
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