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STEPS TO CREATING AN ECA
anfAT EE SE AR A X

Annex VI of the International Maritime Organization
IMO) International Convention for the Prevention of

ollution from Ships
from ships

ﬂnﬂﬁ'ﬁ@a b

(MARPOL) governs air pollution
2 I ( IMOI)IKJLLM“ THY5 S H [ PR 2

7% (Annex V

Annex VI was adopted in 1997 and went into effect in

2005

b4 7S (Annex VI) 27E1997FEF1T, IEAE20055E 424

In 2008, IMO amended Annex VI to enable Parties to
adopt Emission Control Areas (ECAs) to reduce SOx
and/or NOx from ships operating in the ECAs

‘£20084F, IMO}?%ET/J%O%;?%’ﬂt ﬂl?ﬁﬁl

T AAZEECAs HEr

ECA 2%
NOXx ﬁﬁﬂA& Bfﬂstlg/\

Natural Resources Defense Council Slide 2



STEPS TO CREATING AN ECA
anfAT ML AR A X

Because the control strategies that reduce SOx and
NOx also reduce PM, PM reductions will also result
from the implementation of any ECA

142 I SOXAINOX 1 SEs [F N e/ TR (PM) |, 552
it ECAE, 2= [N A) B HE T o

Only countries that have ratified MARPOL Annex VI
can submit an ECA application to the IMO
&f L AEMARPOL 2 2 [t 1775 ) [ 2K 4 BT 6 IMO HH 3
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HOW THE ECA WORKS
ECA K28

e Fuel control #Ayi$
« SOx in marine fuel is controlled to limit emissions of
particulate matter (PM).

o PN R B SOXK R fill PM.

 Engine control & zNHLI% ]
« NOx emissions are controlled to limit the formation

of ozone, for example through selective catalytic
reduction (SCR).

o PEAHINOX I HEBCE [F I PR R AR, Bl anidnd i £
AR AL S5 (SCR)
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HOW THE ECA WORKS
ECA K28

« U.S. Coast Guard & EPA enforcement

— Penalties for violation: up to $25,000 per day; more
if false documents are submitted

o E[EE R TR B R FE
- HEAT: BRI 25,000FK G2 N (AR AR A,
TR ED)
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The North American ECA

LS HpBEE R X
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KEY FEATURES OF US ECA
LS HRBEE I X B SR8 i1

First-ever ECA to include Tier [l NOx
limits

F—DEFERE A 245 5 =R
AR | FECA.

Covers all ships within 200 nm from
most of the US and Canadian coasts

L 41 925 [ RO E G 122005
A

T

il
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KEY FEATURES OF US ECA
b S HRBEE R X SR8 i1

Sulfur cap (0.1%) will reduce SOx and PM
by more than 85%

SR (0.1%) Ko/ 85% )
SOx%D PM.

Tier Il NOx limit will reduce NOx by 80%
in 2016

%ot 25 = 2 ) B B AL P BR 1 B E 201 6 I3 2>
80%H'JNOX.
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WHY WE CARE ABOUT SOx AND Nox
FITEEFSOx Fl NOx

SOx and PM (Bt B YA R A))

* 50, is transformed into particulate sulfate
in the atmosphere.

SO, =FALTE R BB IR Hh AL

* 50, can be directly emitted from a ship as
particulate matter.

* SO, Al EEMARHEBUNRRIY) .
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WHY WE CARE ABOUT SOx AND Nox
FITEEFSOx Fl NOx

e NOx and Ozone & & {tWHRESR

y

« NOx and volatile organic compounds
(VOCs) can combine, in the presence of
sunlight, to produce smog.

o AR R A LAY (VOCs) Tl
DAFERG G RS AT B .
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COST ISSUES

R[] i

Residual fuel is cheaper than distillate.

HAE H .

TR SRR B v )

Rough estimate: $15,000 more per day to
use 0.10% sulfur fuel.

FH lﬂ%ﬁnﬁr (5

15,0003 7014 il 7

0.

D\

(1 0% M PR M B < 18

LNG can be a cheaper alternative fuel.

RIERAX (LNG) 2—F)
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Sulfur limits in marine fuel are declining worldwide

i FLRRRE AP OB & B PR SRS 157 1 f

Natural Resources Defense Council Slide 12



BENEFITS OF THE NORTH AMERICAN ECA
dt EECARYIF Ak

North American ECA will:
JLEECAZ::

. Reduce fleetwide ship emissions across a range of pollutants:

o JRMERRHRRU — KT IS e

- NOx: 23%
- PM2.5: 74%
- SOx: 86%

. Eliminate up to 14,000 premature deaths/year by 2020 and 31,000
premature deaths/year by 2030

e F20204F, HRAEE%14,00000d AT $I20304F, A AR
31,000/ FA6T .

. Provide huge monetized value of health and other social
benefits:Up to USS110B/year by 2020

Pt B (R A At AL AR A R BT AL i B 2120205 =ik & — T
—HILEE
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BENEFITS OF THE NORTH AMERICAN ECA
dt EECARYIF Ak

In contrast, implementing current and proposed regulatory
programs to reduce emissions from the entire US automobile fleet
will create benefits of up to US $48B benefits by 2030

WIEL Y T, S B AL I M 7 e 3 > 8 A 2 [R5 26 75 B\ FoHE
T 120304 1 0 10 B 122 2 (0 B TP AL DML

Benefits far outweigh the costs by a factor of 14:1 to 34: 1
flith i Al i AR A T 2R 14:1 2 34:1

Would increase cost of new vessel by 0.5-2%

e X EBIREAAEE I 0.5-2% RS .

Would increase cost per container by US $18
RERT RN BRI E B A IS 1835 TG
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CREATING AN ECA:
INFORMATION NEEDED BY THE IMO

ELECA: IMOFTEEKIfE B

A clear delineation of the proposed ECA
$2 H — AN B B Y ECASITE,

The emission(s) that is or are being proposed for control (i.e.,
NOx, SOx, and/or particulate matter)

ettt ECA P Z =M I HEB)4AE (NOx, SOx, A/ EEkiv))

A description of the population and environmental areas at risk
IR 7E ECA N H AT 32 35 AU B9 N FFI A 555 S0 45

An assessment of ship contributions to ambient concentrations of
air pollution or to adverse environmental impacts in the proposed
ECA

PPA AR ARTE ECA XTI 25 05 e X O PR 55 AR AN R S i
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CREATING AN ECA:
INFORMATION NEEDED BY THE IMO

ELECA: IMOFTEEKIfE B

Meteorological conditions in the proposed ECA

£ ECA WIS R %M

Eac’%erns, density, and nature of the ship traffic in the proposed

EPTIR H FECAN HUMHANACIBIE 2%, R, AR

A description of the control measures taken to address land-based
sources of NOx, SOx, and/or particulate matter emissions that are
1r2:I ple%c%I and operating concurrent with any ECA measures to be
adopled s - \
jﬁﬁ‘g@%jﬁjﬁﬁﬂlﬁﬁ il i 45 = HINOX,  SOx, A/ BRI AR, A
R AP A HL

B ECA fi it

Analysis of the relative costs of reducing ship emissions compared
with'land-based controls and the economic impacts on shipping
engaged in international trade

DM B L D S RS WA AR AR
+ 1 R 51 27y B A A B 22 5T 52 e

»/

Jim

p
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TIMELINE FOR NORTH AMERICAN ECA
it 3EECART [B] R

There is no set schedule or timetable for the process of having an ECA adopted by
the IMO

ECABZIMOTLHE HY AR A e I ) BN [R] 32

The timetable of events that led to the IMO adoption of the North American ECA
was as follows: 1b3EECATEFE A B [A] 3R A2

— October 2008: Instrument of Ratification deposited with IMO
— 1+ H2008: AT IMOHLHE T

— January 2009: Annex VI entered into force for US

— —J2009: B 7S 6k 55 | AR 2%

— March 2009: US and Canada submitted ECA proposal to IMO
— = J12009: 5 E R KX IMO HITEECA

— July 20009: IMO members considered ECA proposal at MEPC 59
— £ H2009: IMOJ¥ 2 fEMEPC 591 1£ECA

— March 2010: IMO adopted ECA Proposal at MEPC 60

— =A2010: IMOFEMEPC 607l T ECA

— August 2012: ECA entered into force

- J\RA2012: ECA%ERK
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Three strategies are emerging to meet ECA
requirements

=T RIG RIXBECARIER

Existing high sulfur fuel

Low sulfur fuel oil and install advanced Liquefied Natural Gas
(MDO / MGO) emissions control (LNG)
technology
4 N\ 4 N\ 4 N\
ISSUES TO RESOLVE:
ISSUES TO RESOLVE: raaehiol S OLUE:

Conversion costs, fuel
bunkering, fuel availability
and cost

| I . —— Equipment costs, waste —
Fuel availability and price disposal, fuel costs

- J - J - J

4 N 4 N
PROS: Scrubber technology
PRO: No extra is mature; fuel and

— . —— bunkering is available; fuel —
infrastructure needed
costs less than low-sulfur

(PROS: Meets SO, PM, and\
NOXx Tier Ill requirements
without added emission

controls; Potentially lowest
overall cost due to lowest-

e cost fuel
N\ J N\ J N\
CONS: Capital cost and lost
CONS: Higher fuel costs; time durlng retrofit; CONS: Hl.gh upfront capital
< Technologies may be costs; onboard fuel
scrubbers still needed for . o .
- expensive; availability and storage and bunkering
Tier 11l NOx control - -
cost of waste disposal issues

infrastructure
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CURRENT ISSUES I}

Fuel availability; California experience has been positive.

PARHE T R N A AR ) 2255

Technical issues, viscosity and flash point; no serious
issues reported in California.

PR IR R, R EEANIN s FE AN ™ B e 4 7

Russian proposal to delay the NOx rule.
182 B AR BHEIR NOX 1 il B
Likely to be resolved this Spring. £ £ #EXNEHR R

Timing of the sulfur fuel study.

T AL FRTBIE 5 B[]
Now scheduled for 2018. .7 € T-2018.
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CRUISE SHIP ISSUES
o iE B4 5]

* |ssue: North American cruise ships tend to stay
within the ECA area.

— LR M Fe AR 1T B AEECAN HUHE X

* US EPA agreement with Carnival:
» R EEPAL FEFEHFE 2w B PMM -
— NOx scrubbers
— BRIV 4
— Diesel particulate filters (DPF)
— DETHRURL T JE 2%

Natural Resources Defense Council Slide 20



CALIFORNIA’S MARINE FUEL RULE
SN BRI PR R A

In effect since 2009.

1200944 3%

Extends 24 nm off the Coast.

JEARRE HY24 i E

Gradual reductions in fuel sulfur.
BT L R ) i

Designed to reach the same limits as the ECA.

PIR il B AH =9 ECA

Needed to reduce PM and ozone, especially in Southern California.
i B PR IRPMAT R A, JCH R AE R N
No serious technical or fuel availability issues.

B ™ B SOR BB B, 7] it
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U.S. AND CALIFORNIA EXPERIENCE
5 E AN I 2256

U.S. at 1% sulfur since 2012.
122012458, EEH 1% .

California at 0.1% sulfur since January 1, 2014.

E2014FE1 H1HE, A 0.1% B

No serious operational problems

A ™ B R 7]

No serious problems with fuel availability

JBH AT I 3 7™ B 7]

Maersk experience has been positive
Lk e YA O EEE g ey oY 4
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Fuel is avail

CONCLUSIONS

able

A ERPAFY

No tech problems

BH BRI

Big health and air qua

KA

RS

It’s a success so far.

CIE(:392%)
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THANK YOU! 55!

David Pettit
Senior Attorney
Natural Resources Defense Council
dpettit@nrdc.org
www.nrdc.org
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