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utes with approximately 550 safe trips per

ses more than 18 million gallons of diesel fuel annually
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,- EiRrthe Puget Sound 'g

J \/\/rumrure State Eeriies generate approximately 3 % of
trie PV cElglel 'SOx emissions attributed to commercial
mrrrlrw VE! ssels

2592 ar f—j flne particles contribute to regional haze
= —‘:‘Q, )¢ sﬁctlon and reduce visibility

== "DJ@SEl emissions contain more than 40 substances listed
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~ as hazardous air pollutants

® Diesel particulate emissions are considered the primary
air pellution health risk
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J Jmolemer '- “Diesel Solutions” in collaboration with
EPA’S Vol a ntary Retrofit Program
| Inrrodw d ultra-lew sulfur diesel fuel early

| r)I'EJ ote Iow sulfur - cleaner fuels

= -'""':"“ ‘existing transit, school, and solid waste vehicles with emission
—k %’c’mtrol devices
..-—"-"-"

‘oExpandlng the program to address non-road sources In
_ themrail, marine, and construction sectors

‘



Clean Air Agency

Weshington Sate Ferries l

i ‘-ﬂ-ll
‘

-

- k

B=velliated cleaner fuel options for WSFE fleet
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J Caogpjell lf__Er* 'tests on a selected WSF vessel

J =Yzl _L the results of testing and working with
,Léc. {m makers on potential next voluntary steps
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DEVEIOIE ,%;é‘ion factors for tested fuels
jornregﬁ el costs

eter;“ ne: compatlblllty with vessel equipment
SIVE \ SF personnel experience handling new fuels
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J rJJgn -ur dlesel (HSD)
o= llow SL h‘ur diesel (LSD)
= “Wltra 1‘ow sulfur diesel (ULSD)
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“® Blend ofilow sulfur diesel with 20% biodiesel (B20 —
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IGN
(Max 780 RPM) (I minutes)
25% 7.5
60% 0.5
e 100% 9-10
E;'j‘gj down gpon 0[0)0] < 50% 1-15
~ || =pproach
B = : Variable — from 10 to 100 %
- Docking maneuvering : : 2
- depending on maneuvering need
Pushing agamst the dock 2504 75
to unload vehicles

Note: Environmental conditions (tide, current, and wind, etc) greatly effect these assumptions,
which are provided for; illustration purposes only.
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¢Jin] 12 Jf _fatlng parameters

CTETtIeS and costs
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® 2 Wartsila Main Engines
® 3800 - horsepower

® 4 - Stroke

® Turbocharged
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2 revolutions ger.
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— lemperature

~ @ Coolants —

- pressure and
temperature

® Fuel consumption
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g

fram vessel tank prior
to each stack test

® Analyzed for API
Gravity, aromatics, ash
content, Cetane index,
distillation 90%
recovery, distillation
end point, flash point,
total nitrogen, total
sulfur.

® Test performed by
Conoco-Phillips
refinery
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—®ULS D 52 ppm
- ®B20-LSD 335 ppm
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thods: SO,, NO,, HC and CO

'seconds
lth engine operation modes

G,r;e_,'r_ ei‘r’rods Particulate matter

- -,._---.

= I T-Ee samples per fuel
_Each sample covered two crossings (a mix of all operating modes)
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Bio-blend

Ultra-Low
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UEIRSHILUE Conten m

High

@ Sulfur Content (ppm)

| Particulate (Ib/gal) x 100,000
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Low
Ultra-Low
Bio-blend
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- . " Eoilas collected on the

filter

® Condensable (PM 2.5)=
Organic materials
passing through the
filter and condensing.
Condensable
particulates consist of:

B unburned fuel
B oils

B incomplete combustion
products
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_selme
~ 1 cent/gallon
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| '3_ '_“-" 3icents/gallon
F_'L'SD 25 cents/gallon
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0 SOZ anel gegr '1 Iate emissions were proportional with fuel sulfur
sonptent:
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| 30 e Tl imns were reduced by 85% with use of LSD and by 92% with use of
and B B20-L.SD

— -

~nll> H:' ulate emissions were reduced by 55% with use of LSD, 65% with use of
e ) :LSD and 75% with use of ULSD

x‘gl?,'ét__rj'gulate emissions consisted mostly of condensable materials
-~ (PM 25)
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1r hydrocarbon emissions remained relatively unchanged
pitiueltype

¢) _a1 difficulties were encountered with short-term use of
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EELES ml"EdUC'[IOhS INiSO2 (55%) and particulate emissions (85%)

M
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= _fg__;_: ,achleved by switching from HSD to LSD for a approximately
5,I’per gallon
"_fSthchmg to,ULSD reduces particulates by an additional 20% and

~S02 by an additional 7% for approximately $.03 per gallons
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