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Largest Cruise Ships Ever Built

RcI's Oasis of the Seas (2009), Allure of the Seas (2010)
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Just how big is Oasis?
















More Big Ships ...

Carnival Dream 3,652
MSC Splendida 3,300
Costa Pacifica 3,004
Celebrity Equinox 2,850
Costa Luminosa 2,260

RCI Allure of the Seas 5,400
NCL Epic 4,200
Celebrity Eclipse 2,850
MSC Magnifica 2,550
Costa Deliziosa 2,260
HAL Nieuw Amsterdam 2,100
Cunard Queen Elizabeth 2,092




...and some not so big.

Seabourn Odyssey 450
Silversea Silver Spirit 540
Uniworld River Cruises
River Beatrice 134
River Tosca 82
AMA Waterways Amacello 148

Seabourn Soujourn

Pearl Seas Mist

American Cruise Lines
Independence




m Caribbean/Bahamas - 45.7%

Mediterranean - 11.5%
m Europe/Scandanavia - 10.9%
m Alaska - 7.5%

Mexico West (Riviera) - 4.8%
m Trans-Panama Canal - 3.9%

Hawalii - 2.0%

m Canada/New England - 1.6%

Bermuda 2.1%
South America/Antartica - 2.5%
m World - 0.5%
m Asia/Indian Ocean - 0.5%
Others - 5.7%
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Environmental Initiatives

Advanced Wastewater  Energy Efficiency Projects
Purification — New hull coatings for fuel

Ballast Water Treatment units efficiency & TBT-free

Emission Reducing Load management
i imized HVA
Technologies (NOx, SOx & PM) Optimized HVAC Systems

L . LED & CF lights & Timed
Bio-Diesel & other alternative dimmers
fuels

Cook 1 t0 Bio-diesel Window film

ooking oi .o l0-diese Solar & Wind
SIS EN Voyage planning
Gas Turbine Engines Y

 Wx & currents
Sea Water Scrubbers e Itinerary

New Hull Design features Shore power connections
Propeller Changes




Shore Power Projects
a.k.a. “Cold lroning”

EXISTING
Juneau ‘01
Seattle ‘05
Vancouver ‘09

Near Completion/Planned
San Francisco
Los Angeles
San Diego
Long Beach
Brooklyn Red Hook
Civitavecchia (Rome)

15 cruise ships: 9 Princess, 6 Holland-
America




Emission Control Areas (ECA)

= a geographical area in which more stringent fuel standards are applied
to the larger vessels operating within, i.e. cruise & cargo ships, in order to
reduce air emissions.

Current ECAs in Baltic, North Sea and English Channel

US & Canada applied jointly to IMO for creation of a North American ECA in
20009.

IMO member states agreed to the following in 2008:

— Sulfur content limit in fuel reduced from present 1.5% to 1.0% in Emission
Control Areas (ECA) by March 2010, and ultimately 0.1% on 1 Jan 2015.

— Global Sulfur Cap reduced to 3.5% 1 January 2012, 0.5% 1 Jan 2020.




Proposed North American ECA

-Extends 200 nm from the coastline
-Includes parts of Alaska and main Hawaiian Islands
-IMO membership to vote in March 2010 to adopt

-Probable implementation circa 2012




Www.nwcruiseship.org
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AIR EMISSIONS REDUCTIONS

Bio-diesel trialed in gas turbine equipped ships

NCL Pilot project using water injection to lower NOXx
emissions

Engine Technology
Shore Power

Salt Water Scrubber Technology - substantially
minimizes harmful emissions from diesel engines (SO,
and particulate matter)

Sulfur limit in fuel reduced to 1.0% in Sulfur Emission
Control Areas (SECA) 1 March 2010




- Most new ships are diesel electric, with up to
SIX engines, used as needed with output
ranging from 7 to 12 MW each

— One engine only used in port for hotel load

— Some ships use gas turbine engines,
powered with marine gas oil — low So2 &
particulate emissions - or bio-diesel

“*Hybrid” ships use diesel main engines and
supplementary gas turbine engines




