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Environmental Ship Index (ESI)

IInternational clean ship indexing program

» Web-based tool

EIAsIS|gns scores to vessels performing better than IMO
rules

» Before regulations

The International Association

of Ports and Harhors

» Beyond regulations

1Focus on priority pollutants G

> GHG reductions in the future w P C I

1Standard for ports to reward clean ships



JPromote internationally-accepted indexing
system

1Contribute to CAAP goals

» Standards
» OGV 5 &6

San Pedro Bay Ports Clean Abr Actios Mlan
2010 Update

JReward early action readiness for
upcoming regulations

ILead as North American catalyst

» Incentives from multiple ports increases industry
participation



mportant to Industry?
JParticipate in an

internationally-accepted
indexing system

JRecognition & rewarded for
early action readiness for
upcoming regulations

JIncentives from multiple o
ports T
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1,445 vessels enrolled

170 shipping lines are
participating

16 ports offering
Incentives

SI, Who is Participating?

A Five container lines calling
the Port are participating
in ESI

[ 1In 2011, 12 vessels made
135 calls to the Port

 Two North American Ports
will join ESI in 2012
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ESI, Who is Participating?
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““ESI Incentive Providers

\

Port of Los Angeles
AutoritaPortualedi Civitavecchia
Brunsbuttel Ports GmbH
Green Award Foundation
Groningen-Seaports
Hamburg Port Authority
Port of Amsterdam
Port of Antwerp
Port of Ashdod
Ports of Bremen/Bremerhaven
Port of La Havre
Port of Oslo
Port of Rotterdam
Port of Zeebrugge

SEEHFEN KIEL GmbH & Co. KG

Tata Steel |IUmuiden Terminals

South A mern
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Port of Los Angeles
Environmental Ship Index Program

$1,250 [REEEETEE Environmental
Ship Index
Incenti

*ESI Score 30-34
$750 per call A
I ~'
L
*ESI Score 25-29 THE PORT

OF LOS ANGELES

$250 ina it WPC |

* ESI Score 35-
$1) 000 per call 35739

Additive Incentive Opportunities - OGV5 & 6

*Vessel with IMO Tier 3 Main Engine

per call OG V5 _

- Vessel with IMO Tier 2 Main Engine Cleqner
per call Englnes

Ve

250

$750

*Main Engine Demo Participation
per call

Environmental Ship Index (http://esi.wpci.nl)
and Registration

Port of Los Angeles Incentive Payment
(http://www.portoflosangeles.org/environment/ogv.as




ﬁhip Profile

Engine rating lower than Tier |

engine forNOx v v v v

Lower sulfur than regulation

Heavy Fuel Oil (HFO) Y v 4 v

Lower sulfur than regulation

Marine Gas Oil/Diesel Oil Y

(MGO/MDO)

Cleanest available MGO/MDO v v v
Ship Energy Efficiency Management Y Y’
Plan and/or

Shore power technology 4 v
on-board
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Los Angeles Harbor Department Incentive
Payment Schedule

dQuarterly Payments
v7/1 - 9/30*
v'10/1-12/31
v1/1 - 3/31
v4/1 - 6/30

* On a one-time basis only for the first quarter of the program, the

Harbor Department will pay incentives for qualifying ship calls from

July 1, 2012 to September 30, 2012, provided the vessel operator

is both registered for ES| and enrolled with the Harbor Department
by September 30, 2012.
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ESI, Point Accumulation

1200 NOx points
1100 SOxpoins
110 CO2 poin
135 On-Shore Power




ESI, NOx Points

v" Provide basic engine data to accumulate NOx points

Provide Engine
Data

« kW rating of

engines
* Max RPM

- NOx engine
rating

Accrue NOx
Points

* > MO Tier I
Standard

* IMO Tier I
Standard is

17.1 g-
NOx/kW-hr

« IMO Standard
VS.
Engine
Certification

= 17.1 =0 NOx
-
= 14.5 ~ 30 NOx
pts.
o
T
E — 8.55 ~ 100 NOx
X
S pts.
<
(o))
= (=200 NOx

pts.
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ESI, SOx Points

v Provide bunker note delivery receipts for heavy fuel oil (HFO) &
marine gas oil/marine diesel oil (MGO/MDO) to accumulate SOx points

% Sulfur

30 pts.
HFO

35 pts.
MGO/MDO

>3.5% Sulfur 0.5% - 1.0% Sulfur

== 2.7% S HFO ~ 7 SOx

3.5% S HFO = 0 SOx

0% S HFO = 30 SOx

pts. SOx pts.

pts.

pts.

== 1.0% S MGO/MDO =0

== 0.7% S MGO/MDO ~ 10 SOx pts.

>0.5% S HFO = 35 SOx pts.

35 pts.
MGO/MDO

>0.5% Sulfur

== >0.5% S MGO/MDO = 0 SOx pts.

== 0.1% S MGO/MDO ~ 28 SOx pts.

0% S MGO/MDO = 35 SOx pts.
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ESI, CO2 Points

v If the vessel has a Ship Energy Efficiency Management Plan (SEEMP)
then vessel accumulates 10 CO2 points

SEEMP? |
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ESI, Bonus Points

v If vessel is has onshore power supply (OPS) on-board vessel, vessel
receives 35 bonus points




ESI Next Steps

2014-20167
‘ Rollout the
2013-20147¢ various
Develop EEOI elements to
element for EEOI
.2013 Phased ESI - S

replacement coordination

of SEEMP with With shipping

EEOI (lite) lines

Environmental Ship Index: http://esi.wpci.nl
Port of Los Angeles: http://www.portoflosangeles.org/environment/ogv.asp
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http://esi.wpci.nl/�

Vessel Speed Reduction (VSR)

One of Many Options for Reducing
Ship Emissions

e Fuel Switch

e On-Shore Power

» Vessel Speed Reduction (VSR)

e Emission Reduction Technologies
e Energy Efficiency Measures

[' Pollutant Consideration &
. Effectiveness
e Port Domain Perspective

+ NO, PMy g PMyg, DPM, 8 SO, - Good Option for =

ucmg egional & Local Health-Base =

Em|ssnons/Impacts | ——=




~ VSR 101
Advantages of VSR

e Reduces all pollutants

 All ships can do it

e Short implementation time frame

Utilizing AIS data a program can be verified

Administration of VSR compliance can mostly be automated
(POLA, POLB, PANYNJ, etc) = low administrative support costs

Reductions have been studied & estimating methods CARB & EPA
accepted
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- VSR 101

Ship Energy Profile
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~Factors Influencing Magnitude of Benefits

Geographical Domain & Geography
e Reduction Magnitudes from Slow Steaming Varies by Port

» Coastal Ports — Good Potential to Reduce Open-Water Portion of
Ship Transit Emissions
« Limited by Geography & Domain Extent
« Limited by Transitional Areas
 Inland Ports — Limited Effect on Constrained Waterway Transit
Emissions
« Vessel Safety is Paramount
« Speed Typically Already Reduced Due to Constrained Waterways
« Pilot Time Limits

Vessel Related Factors
» Average Speeds Prior to Program Start

« Large Auxiliary Loads are Primary Constraining Factor J
e Fleet Mix & Next Port

"
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Port

Port of Long Beach
Port of Oakland
Port of Tacoma

Port of Houston Authority

Port of Seattle

Evaluated Active

Driver VSR

Program? Program?

NOx/DPM

NOXx

Port of Tacoma

Innovations/Challenges/Barriers

Start Distance Implmn. to

(nm) Method Implementation
2001  20/40 Vol/Inc Marine exchange/USCG icipation; Green Flag Program
Ships already slow to 10 knots @ Bay Bridge; Strong currents
; Added costs; Strong currents

Ships in nonattainment area already constrained by ship channel

Port Autherity
of New York &
New Jersey
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VSR Example

San Pedro Bay Ports (SPBP) Developed First VSR Program

» Implementation Date: October 2001
» Implementation Approach: Voluntary/Incentive
e Status: Ongoing

 Vessel Types: Al I A
e Drivers -
h

« Extreme NOx Nonattainment
. Coastal Ports w/Beneficial Geographical Domain THE PORT
« Public, Regulatory, & Board Pressure to Reduce NOx

 Participants in Development of Program:
« Port of Los Angeles (POLA)
- Port of Long Beach (POLB) iﬂ'( Port of
- Marine Exchange Bl
- US Coast Guard S

- California Air Resources Board (CARB)
» South Coast Air Quality Management District
- Pacific Merchants Shipping Association (PMSA)



ﬁxample

v T L

» SPBP VSR Program
* VSR Program Domain

T —— e e p— =

- Northern Route Rout =V oortof
Santa Rosa Island EaSternjRoute % LONG BEACH
Santa Cruz Island

South Coast
T Anacapafs!andl _— Air Basin

e ._ = —
= . > —L . T

= Fairway = entire area outside of Precautionary Zone

.‘f

Pa cific Ocean Precautionary,

WesterniRoute Zon

_ 20 nautical miles
Santa BarbarallSlands

SoutherniRoute

San Nicolas fsfand%

CARB "In-State"
24 nautical miles

Clementellsland:



~ VSR Example

T A

. SPBP Vessel Speed Reductlon (VSR) Program —
e Compliance History

100% 100%
90% 90%
80% 80%
70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%

10% 10%
0% ' ' 1 0%

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 201 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 201

m POLB 20 nm POLB 40 nm mPOLA20nm = POLA 40 nm




VSR Examples

Port of San
Vessel Speed Reduction Zone

Cargo vessels: 12 knots or leas
Crruise ships: 15 knats or less
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VSR Examples
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VSR Examples

20 0 20 40 60 Kilometers




Emission Reduction Technologies

1Clean Air Action Plan
» Technology Advancement

. Program
&, LA » Emission Inventory
b ovcoeacn M Improvement
San Pedrt; ;Bay Ports Clean ﬁ::';:t:on Plan » OGV 6 Measu re
Guide to OGV Emission Control Strategies

January 2012

www.cleanairactionplan.org/default.
asp
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Carter Atkins
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Bruce Anderson, Principal
Air Quality Director
Starcrest Consulting Group, LLC

andersob@starcrestlic.com
1.360.930.2523 (o/c)
1.413.403.7790 (eFax)
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