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60+ years of Arctic Trading

More than 35 Million tonnes
of cargo carried

In excess of 850 voyages

The vast majority of
voyages using Category C
(light or no ice class)
vessels

No environmental incidents
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EVOLUTION OF DATA

Milne Inler

239 Milne Inlet is entered beween Ragged
Island and Athole Point (7231°N., 80°32°W.),
6.5 miles west.
20 Dangers im approaches, — An isolated
:ocst with 3 feet (0.9;) ov;;: and a fathom
5.5 m) patch, reported in 1956 (position approx-
imtw).::echmdd miles NNE and 5.5 miles
E.mpeum&y of the NE point of Ragged

m Island has cliffs on its cast coast
where it rises to over 1,500 feet (457 m) apd a
gravel beach at its south end. The larger of the
uslands off its NE coast has an elevatioa of 00
feet (152 m). Drying rocks are situated close
west of the south end of the channel which runs
between Ragged and Baffin Iskands,
can be obtained in the bay oa the west side of
Ragged Island.
242 The outer part of Eskime Inlet (entrance
TZI9°N., 80I2°W.) runs between sedimentary
--mmwz.soofm(mm)mumnm
about 1,500 feet (457 m) on the cast side. The
shores of the inmer 3 miles are lower and there is
a 3-foot (0.9 m) shoal | £ miles from the head.
Angmagraluit Mosntain, on the west side of the
inlet near the entrance, is over 1,400 fect (427
m) in elevation and is described as “rising like a
tremendous wall over a low foreland.”
243 Ipitalik Peninsula lies 7 miles SSW of the
entrance 1o Eskimo Inlet, and Tikerakdjuak
Mountain rises 3 miles farther south. The bay on
the cast side of Ipitalik Peninsala is named
Cove; the ome farther cast, Milky Bay. A
I-fatbom (1.8 m) sheal named Lome Shoal lics
1.2 miles WNW of Ipitalix Peninsula. Anchor-
age can be obtained NW of this shoal,
::.' Low [th:‘lﬂfgsh'r Ari8°W.) has
waler ext -g ram il; Stephens
Iskand is steep-sided and rocky.
2¢s  The west side of Milne Inlet, from Athole
Point to Fairweather Bay, is formed by a wall of
sediments rising 10 a fairly flat platcaw with an
elevation of 1,600 feet (458 m). sharp point




MODERN NAVIGATION CHARTS
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SHIPPING SAFETY CONTROL ZONES
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ARCTIC ICE REGIME SHIPPING SYSTEM

June, 1697 User Assistance Package
Table of Ice Multipliers
for the
Arctic Ice Regime Shipping System (AIRSS)
k Ice Multipliers for cach Ship Category
Ice Types Thickness | TypeE TypeD TypeC TypeB TypeA CAC4 CAC3
Old / Multl-Year ice -1
Second-Year Ice | -
Thick First-Year ice >120cm 2 | - 1
Medium First-Year Ice 70-120 cm g -1 1
Thin First-Year ice 30-70em | .4 - -1 1
Thin First-Year ice - 2nd Stage  50-70 cm
Thin First-Year Ice - 1st Stage 30-50 cm -1 -1 1 1
Grey-White ice 1530em | -1 1 1 1
Grey Ice 10-15em | 1
Niias, ice Rind <10¢cm
New ice <10cm
Brash (ice fragments < 2 m across)
-A Bergy Water
o) | Open Water

Decayed ice: For the following ice types: MY, SY, TFY, and MFY that are ‘Decayed’, add +1 to the ice Multipler,
Ridged ice:  For ice floes that are over 310ths ‘Ridged’ and In an overall ice concentration that is greater than &/10ehs, subtract 1 from the
* Aecther version of this tale con be found in TP 12268

Ice Multpier
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Category B Vessels
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Municipalities
of Nunavut

* City
* Hamlet

:
:
;
?

Baker Lak%

Rankin Inlet,  Chesterfield Inlet
k=2
VWhale Cove

el Arviat

/ "‘?" _, Sanikiluaq

o
Coral Harbour Cape Dorset Kimmirut
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Our Northern Mines
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NORTHERN RESOURCE WEALTH

Advanced Projects = potential mines?
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‘OPEN WATER’ ONLY OPERATIONS
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Red Dog (Alaska) 67.34 N
164.04 W loading
operations during summe
Open Water Vessels —
Category C 3

25 plus seasons, over
35,000,000 tonnes, nearly 600
voyages
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RESOURCE DEVELOPMENT IN THE LOCAL ECONOMY

RED DOG WAGES

Annual average jobs (including on-site, year-round contractors) 610 jobs

Average Red Dog regular annual wage $112,000
Red Dog (Teck) employee wages (excluding benefits) to NANA shareholders $31 million

Red Dog (Teck) cumulative wages paid to NANA shareholders (1999-2013) $303 million

Red Dog state and federal taxes (annual) $100 million

Red Dog (Teck) cumulative wages paid to NWAB residents shareholders (1999-2013) B EXEuulitn
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EARLY SEPTEMBER, POL
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Arctic waters
(proposed)

o

Air temp. under -5°C

Air temp. over -5°C

September
(average 2000-26190)
Sonercw Folar Metecralogy Group. Gyrd Polar

Reswarch Centeor, Do State University
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MAY 01/01 MAI
1981-2010
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Environment Camada Produced on 30 April 2018
Emvimnnement Croada | Produit b 30 wril 2018

P DR ps
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probability of Temperature Probabilieés préven do Lempératurm
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CANADIAN ICE SERVICE

Marine forecasts for Newfoundland fssued by fevironsent Canads ot
3:30 p.m, NOT Wednesday 2 May 2018 for tonight and Thursday.
The next scheduled forecast will be issued at 3:00 p.m. NDT.

fog fsplies visibllity less than 1 mfle,

Strait of Belle Isle.

Mind variable 10 to 15 knots except northeast 15 to 29 over eastern
sections. Mind increasing to northeast 25 this evening then
diminishing to northeast 15 t0 28 aear noon Thursday. Mind
diminishing to variable 10 to 15 Thursday evening. Showers or
flurries eoding late overnight. Visibility 1 mile or less In
precipitation. Tesperatures ainus 2 to plus 4.

Northeost Galf

Gulf - Port au Port.

Mind southwest 15 To 28 knots iIncreasing to sortheast 38 this evenling
except varfable 15 over southeastern sectioms tonight. Wind
diminishing to northeast 15 to 29 Thursday afterncon, Showers
changing to showers or flurries this evening and ending Thursdey
moening. Fog patches dissipating Thursday sorning.

Southwest Cosst,

Mind southwest 15 to 29 knots diminmishing to varlisble 10 to 15 late
overnight then Increasing to northeast 15 to 20 near nooa Thursday.
A few showers changing to rain late overnight and ending Thursday
afternoon. Fog banks dissipating Thursday afternoon.

26



CANADIAN ICE SERVICE

GIOPS:Effective Ice thickness/épaisseur de la glace effective
valid/valide: 2018/04/24 03 UTC/UTC

2018042400_003
Forecast/prevision
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TERRA SAR-X
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NOAL/NESDIS CEO-POLAR BLENDED 5 krn SST ANALYSIS
s R T N R T

-is0 -178 -i7e -1 -2 -1ie -6 -IsE -ig4 -res ~-iep -iis
OF NAY 2540

ava pxfoce femperafure in degrees Colus

-2 - o r 2 3 4 s L 7
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U.S. NATIONAL ICE CENTRE

U. S. NATIONAL ICE CENTER
‘ ARCTIC PRIMARY STAGE OF DEVELOPMENT
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NATIONAL SNOW AND ICE DATA CEN

Extent (millions of square kilometers)

-

<

Arctic Sea Ice Extent
(Area of ocean with at least 15% sea ice)
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BRITISH METEOROLOGICAL OFFICE




BRITISH METEOROLOGICAL OFFICE

Probability of tercile categories May/jun/jul issued April 2018 o' P
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FINNISH METEOROLOGICAL INSTITUTE

@ = ICE CHART
| Iskarta - Jaakartta

2018-05-02
No. 154
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FINNISH METEOROLOGICAL INSTITUTE

FINNISH ICE REPORT 03.05.2018

The ice condition Is wriusdly unchanped.

In the northemn Bay of Bothnia there i 40-75 cm thick Tast ice in the srchipelago, AL the fast ice edge 30-50 cm thick ndged
consolidated ice 10 Kemd 2 and Oulu 4. Farther out a wide lead from Kemil | to Koikola, but comtaining a few vast floes. Farther out
25-50 cm thick rafted and ridged, mainly very close ice. There are small leads and areas of open water In the ice field.

in the southern Bay of Bothnla rotten fast ice in the archipelago. Farther out first 515 nautical miles wide lead with wide ice floes
in places. Then, 20-50 cm thick close and very close ridged ioe

in the Quark generaily open water, in places strips and patches of dreft ice. From Vaasa 1o Ensten very open ice. Farther out open
water. In the Vaasa's nocthem archipelago rotten ice.

lcebreakers: Xontio, Urho and Sisu assist in the Bay of Bothnia 0150 assists in the Bay of Bothrias and in the Quark.

Restrictions 10 navigation: Minimum e class and desdweight required of assisted vessels:
Tornio, Xemi, Oulu and Raahe, |A of more than £000 tons.

Kalajokl, IA of more than 2000 tons.

Kokkols and Pietarsaari, LA or 1B of more than 2000 tons.

Vaasa, | of Il of more than 2000 tons

Vessels bound for Gulf of Bothnia ports in which traffic restrictions apply shall, when passing the lsttude 60°00'N, report their
nationaity, name, port of destination, ETA and speed 10 ICE INFO on VIHF channe! 78, This repont can also be given cirectly by
phone +46 .31 699 100.
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Karisborg
Minemum e dass LA and minemum 2000 dwe

Angermanalven
Minerum e class IC and msnsmum 2000 dwt

The traffic separation scheme in the Quark is temporarily suspended from 2018-01-25

FINLAND
Current traffic restrictions

Tornlo - Rashe
Mineram e chass LA and minenum 4000 owt

Kalajoki
Minemum e chass LA and minmum 2000 dwt

Kokkola - Pletarsaari
Mineresm o class 18 and minmum 2000 owe

Vaasa
Minirem e class || and menemum 2000 dwt

Icebreakers

FREJ, YMER KONTIO, OTSO, SiSU and URHO assist in the Bay of Bothnia.
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INFORMATION SOURCES — IMAGERY AND WEATHER

L.."‘.‘- ‘ MO & OO IR S e RS0
Entish Met Office ~ Surface Pressure Charts
hitps fheanw matottce gov uhipublciweathen'surtace-

hittp fen imadeteeniatos hiweather-forec ast-4or-shpping
Norwegian Meteordlogicsl Instute « Weather sround Baltic Ses and Gulf of Ecthrea
v

Actuseather. world weather forecasts .
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INFORMATION SOURCES - ICE DATA

leo sarvices:

Casation lcs Satacy

US Natonal lce Conter (US NIC)
Wmmmm

Blip Saciangw met ool
Arcic and Astaectic Reseach insttute (AARD « Russan oo Sewce
Ritp Dweew 2301 nyiman pheig=]
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IMPORTANCE OF LOCAL INPUT
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IMPORTANCE OF LOCAL INPUT

Modified Track of MV Arctic - Admiralty Inlet

e e B Community consultation &
: cooperation

49







e
--b

-f'
'v

,ot-

._,« 7
. 7~

R
"e- a7

51



. :
A i hagly R 4 4
- g1 e '
8 ) . e
[~ ar’ f P J
R 55 " J 3 — r A

BEST PRACTICES IN TRAINING AND CREW RETENTION




BEST PRACTICES — DATAACCESS AND USAGE
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CARTOGRAPHIC INTERFACE
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RADAR OVERLAY
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PLANNING ROUTES

N e e wem @ e e ey . e e

With the help of the latest
ice information, IceNav can
be used to plan routes
based on the ice conditions.
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Datasets Included dn CASRAS 23 of May 2018

Bathyinetry Information

*  Arctichet Bacemaps
*  Arctichet Beacfort Shelf
*  international Bathymetric Chart of the Arctic Oomen

Driftieg Buoys

*  international Arctic Buoy Program
Navigation Clurt (CHS) Indexes

Barthing INC & Paper [24)
Farbour ENC & Paper (2%-200)
Approach ENC & Paper {20050k}
Constal ENC & Paper {506-1500)
Ganeral ENC & Paper (1506-5004)
Ovecview ENC & Pager (5000)

o O foe Atles [1960-20000

& Sresk up, Freecr up, frec of old e, ¥

of old ice grester & tertha,

frequency of see ice, Modan iKe concentration, Median old ice concentration,

Predomunant ke tepe
o 5 Dwiy ice Charts
o C5 Regional ke Orarts [Snce 1968]
o NC ke Charts [north hemisghere)

loe Mation

o Moored Upwand Logking Sonar

o Polar Pathfinder ioe Motion (Duily, smeeidy, Monthly and Yearly sverage)

Ice Properties

®  loe Thickness from M fights

o NAC Marne Knowledge
MetOcsan

MOILT (Moan Dadly Low Terrpersture, 10 20 and 30 years)
Hourly Weather Statiors

Dudly Weather Sations

Wing and Waws Minscast

Tide Raton

Resrabs modeled data

Wind

At Tarperntre

Sea Surface Tempensture
Visisbty

Wave

Precyrtation

000000

Buigeice

Nl Charts - Canada (B58 compatiie)®
Nastcal Charts — USA (358 compatble)®
Shepoarg Safety Conmrad Torws

Marne Forecast Ameas

NORDEEG Zone

L

*The end wser hast 50 boense and obtain the chavts from OS5 The CASRAS i set-up 1o foad the charts.

Oher

o Frontier Wel Stes
*  Dascfort Ses Atitcal slands



CASRAS

Designed to provide a library of critical information to facilitate voyage planning

Hydrographic information and aids to navigation available;

Current information on the extent and type of ice and icebergs in the vicinity of the intended route;
Statistical information on ice and temperatures from former years;

Places of refuge;

Current information and measures to be taken when marine mammals are encountered relating to known areas
with densities of marine mammals, including seasonal migration areas;

Current information on relevant ships' routing systems, speed recommendations and vessel traffic services relating
to known areas with densities of marine mammals, including seasonal migration areas;

National and international designated protected areas along the route
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CASRAS UPDATES

(CANADIAN ARCTIC SHIPPING RISK ASSESSMENT SYSTEM)

CASRAS will be used and tested onboard both the CCGS Amundsen and CCGS
Pierre Radisson and in the CCG ROC Ice Office in Montreal.

CASRAS was licensed to the Marine Institute as a training tool - Polar Code and Ice
Navigation training program at the Centre for Marine Simulations

CASRAS onboard a vessel in summer 2017

Customizing CASRAS based on users feedback:
* New functionalities will be implemented

* New reports will be designed and generated
* New data/datasets will be included

« The system can be integrated with other tools
and systems (e.g. NRC Pressured Ice/ Pack Ice
Drift Forecasting Model)

61



NRC PRESSURED ICE MODEL UPDATES

COURTESY IVANA KUBAT, NRC

NRC Pressured Ice model maps
accessible through a web interface
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‘F FEDNAV DELIVERING A HIGHER STANDARD




