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The Arcflic...

OFeeds the wor
OFuels the wor
OProvisions the wor
OProtects the wor
OConnects the wor
Olnspires the wor
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OA safe, secure, reliable Arctic Ocean

OLNG, rail, shipping service opportunities
worth billions to Alaska’s economy

OFood, Energy and mineral production as
economics, climate, geopolitics change

OGlobal Inspiration: tourism, exploration



OCold War thaw began with a “friendship
flight” over Bering Strait .o 120

O"The Damn Thing Melted,” quo’ring
Navy Secretary Richard Spencer

https.//www.newsecuritybeat.org/2018/04/the-damn-melted-arctic-security-blue-water-era/



OHow a potential Chinese-built airport

Greenland could be risky for a vital L
Air Force BOSG Defense News, 9.7.2018

OTo Counter China, US Plans to Invest
More OVErseQqQs waisieet souma, 9102018
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Key Locations

Bodg, Norway's
National Joint
Headquarters

Severomorsk,
home of Russia’s
Northern Fleet

Naryan-Mar

o Rogachevo
e Nagurskoye

o Sredny Ostrov

e Temp
@ Zvyozdny
Q Mys Shmidta

Ugolny

Source: Heritage Foundation research.

Russia Fortifying Bases in Arctic Region

’ Key regional headquarters
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OChina just received its first LNG shipment
to arrive directly from the Russian Arctic
by Sh|p Arctic Today, July 20, 2018




Yamal LNG Project launched 12.8.2017

*  Projectis JV between Novatek (60%), Total (20%) and CNPC (20%)

* Three 5.5 million metric tons per annum LNG Trains. Start-up 2017. Capex $18.4 bn.

* Yamal decided to dredge channel rather than build jetty offshore in deep water

* Terminal basin has a warm water and air bubbling system (BIMS) to control ice formation
Confidential Information proprietary to D.G.Clarke



Yamal LNG Export Routes to Far East

Transshipment 4
Terminal

Summer

Route
(\
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“ f\ ,"1’ &5
Winter —~—— W
Route -
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lce - class LNG carriers

...... Conventional LNG carriers

Confidential Information proprietary to D.G.Clarke
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Russian Register Arc7 ice-class standard
Dual Acting LNG Vessel for Yamal LNG Project

Confidential Information proprietary to D.G.Clarke
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Icebreaking LNG Tanker docks at Sabetta

The Christophe de Margerie, an ice-class tanker fitted out to transport liquefied natural
gas, is docked in Arctic port of Sabetta, Yamalo-Nenets district, Russia March 30, 2017.
(Olesya Astakhova / Reuters)

Confidential Information proprietary to D.G.Clarke
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North American LNG, Direct to Asia?

Confidential Inrmation proprietary to D.G.Clarke



OWorld's Largest Shipping Company
Heads Into Arctic As Global Warming
Opens the WAy e s 22,2018

O Historic Alaska Fuel Shipment reaches
NOr-h SlOpe On bgrge Associated Press, 9.8.2018




OSenator Murkowski Unvells Arctic
L egislation to Reinvigorate America's Arctic
Role Dpecember12 2018

O Lisa Murkowski (R-AK) unveiled legislation aimed to raise the nation’s presence in the
Arctic through two bills, the Arctic Policy Act (APA) and the Shipping and Environmental
Arctic Leadership Act (SEAL Act).
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Eight Nations Set a Safety Agenda in 2009

Arctic Council : :
Arctic Council
Arctic Marine Shipping Status on Implementation
SLSSSHNEnt 2009 Report of the AMSA 2009 Report
Recommendations

MAY 2013
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WHAT DOES THE POLAR CODE
MEAN FOR SHIP SAFETY?

EQUIPMENT

@
o
O
()
®
O

WINDOWS ON BRIDGE
Moans to cloar melted ice,
fraazing rain, snow, mist,
spray and condensation

LIFEBOATS
All Ifeboats 1o be partially
or tolally anciosed type

CLOTHING |
Adoquate thermal
protection for all
parsons on board

CLOTHING Il

On passenger ships, an
immersion suit or a thermal
protective aid for cach
porson on board

ICE REMOVAL

Special equipment for ice
removalk: such as electrical
and pnoumatic devicos,
special tools such as axes
©f wooden clubs

FIRE SAFETY

Extinguishing equipment
operabls in cold tamperatures;
protect from ice; sultable for
persons wearing bulky and
cumbarsomea cold weathaer gaar

DESIGN & CONSTRUCTION

i

@

A
B
Cc

SHIP CATEGORIES

Three categories of ahip
which may operate in Polar
Waters, basad on

A) modium firgt-yoar ico

B) thin first-year ice

C) ocpon watern/ice conditions
less severs than A and B

INTACT STABILITY
Sufficient stability in intact
candition when subject to ice
accretion and the stabllity
calculations must take into
aecount the icing allowance

MATERIALS

Ships Intended to operate in
low air temperature must be
constructed with materials
suntable for operation at the
ships polar service
temperature

STRUCTURE

In ice strengthened ships,
the structure of the ship
must be able to resist both
global and local structural
loads

OPERATIONS & MANNING

NAVIGATION
Racelve information
about ice conditions

CERTIFICATE & MANUAL
Required to have on hoard a
Polar Ship Certificate and the
ship's Polar Water Operational
Maenua)

TRAINING

Masters, chief mates and
officers in charge of a
navigational watch must have
completed appropriate basic
training (lor open-water
operations), and advanced
training for other waters,
Including ice

BACKGROUND INFO

THE INTERNATIONAL CODE FOR SHIPS OPERATING

IX POLAR WATERS WAS ADOPTED NOVEMBER

2014 DY THE IMO MARITIME SAFETY COMMITTEE

IT APPLIES TO SHIPS OPERATING IN ARCTIC AND
TERS

THE AM IS

OPERATION

% pveoh

¥ OTHER

() Pt

ONOAnar ATEN




ARCTIC CIRCLE

A Business Plan for a New Ocean

i

Arcric SHipPING 1S GROWING.

* (AN NaTiONS WORK TOGETHER TO
ESTABLISH SAFE, SECURE AND
RELIABLE SEAWAYS IN THE NORTH?

* (AN A LEAGUE oF Arctic PorTts
HEeLr GLOBAL SHIPPERS BENEFIT
FROM NEW, SHORTER SHIPPING
RoutEes?

* How po WE PAY FOR SUSTAINABLE
ARCTIC SHIPPING INFRASTRUCTURE?
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Far East
Development Fund

FAR EAST AND i e I NS

BAIKAL REGION NBk'i'H

DEVELOPMENT

FUND KEY ECONOMIC CHARACTERISTICS

February 2017



% pROJECTS

PROJECTS Surrounding
: Infrastructure

gy

US$[...] bn US$0.55 bn

2 port hubs

7 ice-class
containerships

US$1.2 bn

= Capital expenditures of the project: 1 760 min USD:
- 1206 miIn USD 7 vessels (ice class Arc8', capacity 5 000 TEU each);

- 554 mIn USD transshipment port hubs in Petropaviovsk-Kamchatsky and
Murmansk

Capital expenditures

» |n 2015 annual trade turnover between selected ports in Japan, South Korea,
North China and Northern Europe accounted for 4.1 min TEU

= Northern sea route is 25% shorter than traditional Suez route for these ports

Northern Sea Route

market niche

[1] Aker Arctic (Finland) 5000 TEU vessel is considered to be used as a prototype for Arc8 ice class container vessel



OWhen will Europe’s Arctic railway be
builte That could depend on cargo
VO | U m es High North News, 8/29/2018

OChurchill’s port, raillway could soon
reopen under new oOwWNership  acicrod, sz



Nordic vs. Russia Competition

When will Europe’s
“wnd T~ Arctic railway be
Lo 77 o built? That could
/ " /.~ - depend on cargo

3 + volumes
(ﬂ 5 v
’ R
-~ \ -" VI ’l l.. By
?\_S 3 z "‘ Hege Eilertsen, High North News
.
.

2 NorwaAY \ -
& t August 29, 2018
7 ol SWEDENQ R\ <l Finland hopes to link with China’s Belt and
\ Stockholm - WTallinn ag = .
R X EsToNiA Roa_d Initiative and forge a transport
» t ViBatica  RUSSIA corridor — railroad and tunnel — from the
/4 Do Mscow Arctic Ocean to central Europe. (Arctic
/Motorway of the S LATVIA . . .
Y v picse vl Corridor / Region of Northern Finland)

W\ % LITHUANIA
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Opportunity AZA

ALBERTA TO ALASKA RAILWAY

Delta
Junction,
Alaska Fort

Alaska ports are * McMurray,
2 - 4 days shorter / Alberta

to Asia than x

ports farther

south

The Alberta to Alaska Railway (“A2A”) provides an incredible economic opportunity for the region
=  Connecting the Alaskan transportation system and Fort McMurray will allow:

=  Transport of stranded Canadian bitumen

=  Dual direction freight to and from North American destinations, and access to the Arctic

=  Economic connectivity that makes stranded resource projects viable, increasing regional
growth potential

27



Linking North America to World Markets AAW

The Alberta to Alaska railway will create a link between Alaska and North America. It will empower
Alaskan ports to move trade in world markets. It will allow stranded Canadian bitumen to move
economically to tidewater. A2A is a superior infrastructure investment because it will be a high-value
asset with long-term, stable revenue streams.

= Design, Permit, Build & Operatea
multipurpose railway from
Alberta to tidewater

= Canadian First Nations and
Alaska Natives are currently
being invited to participatein
project sponsor ownership

= Capacity to move commodities,
goods, people & data (fiber
optics)

= Potential to also connect Alaska Partner in the development of 1,516 miles of railway to enable
to lower 48 states stranded commodities to get safely to market. Over 200 miles of this
will be in Alaska, connected with the 500-mile Alaska Railroad system.

28



O Economic opportunities and national security needs in the
Arctic will be met together

O Global cooperation and new shipping regimes can
atiract major new investiment

O Arctic residents are not bystanders, but major players in
these efforts — and must remain so






