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• IMO's International Code for Ships Operating in 
Polar Waters (Polar Code) is mandatory under 
both SOLAS and MARPOL

• Multi-decade effort
- 1992: IMO recognition for special safety and 

environmental protection measures in Polar waters

- Many steps along the way

• Polar Code entered into force on 
1 January 2017

• Phase in period for existing ships has passed

• All SOLAS certificated ships operating in Polar 
Waters must meet the requirements of the Code

IMO POLAR CODE
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https://www.imo.org/en/MediaCentre/PressBriefings/Pages/02-Polar-Code.aspx


• The Polar Code require ships 
intending to operating in the 
defined waters of the Antarctic 
and Arctic to have a Polar Ship 
Certificate

• Ships need to carry a Polar 
Water Operational Manual, to 
provide the owner, operator, 
Master and crew with sufficient 
information regarding the ship's 
operational capabilities and 
limitations to support their 
decision making

POLAR SHIP CERTIFICATION (11th hour addition)
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• Certificate contents
- Operational limitations 

• Ice conditions

• Temperature

• High Latitudes

5.1 Ice conditions

POLAR SHIP CERTIFICATION
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Limited to operation in polar waters in 

accordance with the outcome of the accepted 

system for determining operational limitations 

appropriate to the ice strengthening applied.

Name of system:  POLARIS

POLARIS = Polar Operational Limit Assessment Risk Indexing System



• Why doesn’t the Certificate simply say, “maximum of 30 cm of ice”?  Because:
- Level ice is rarely found in the Arctic

- Ice regimes are present, a mixture of different ice type and ice free water

• Different types of ice of varying strength and thickness:  New ice, grey ice, first 
year ice, second year ice, multi-year (old) ice

• Different amounts of ice coverage:  10% = 1/10th ……………. 100% = 10/10ths

Sea Ice
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1 - 3 tenths

very open drift

4 - 6 tenths

open drift
7 - 8 tenths

close pack/drift
10 tenths

compact/consolidated ice

Source: Transport Canada TP 14044E. The reproduction is a copy of an official Transport Canada 

work and was not produced in affiliation with, or with the endorsement of Transport Canada



Winter Risk Values (RVs)

Polar Ship

Category
ICE CLASS ICE FREE NEW ICE GREY ICE

GREY WHITE 
ICE

THIN FIRST 
YEAR 

1ST STAGE

THIN FIRST 
YEAR 

2ND STAGE

MEDIUM 
FIRST YEAR
1ST STAGE

MEDIUM 
FIRST YEAR 
2ND STAGE

THICK FIRST 
YEAR

SECOND   
YEAR

LIGHT     
MULTI YEAR

HEAVY   
MULTI YEAR

-- 0-10 cm 10-15 cm 15-30 cm 30-50 cm 50-70 cm 70-95 cm 95-120 cm 120-200 cm 200-250 cm 250-300 cm 300+ cm

A

PC1 3 3 3 3 2 2 2 2 2 2 1 1

PC2 3 3 3 3 2 2 2 2 2 1 1 0

PC3 3 3 3 3 2 2 2 2 2 1 0 -1

PC4 3 3 3 3 2 2 2 2 1 0 -1 -2

PC5 3 3 3 3 2 2 1 1 0 -1 -2 -2

B
PC6 3 2 2 2 2 1 1 0 -1 -2 -3 -3

PC7 3 2 2 2 1 1 0 -1 -2 -3 -3 -3

C

IAA 3 2 2 2 2 1 0 -1 -2 -3 -4 -4

IA 3 2 2 2 1 0 -1 -2 -3 -4 -5 -5

IB 3 2 2 1 0 -1 -2 -3 -4 -5 -6 -6

IC 3 2 1 0 -1 -2 -3 -4 -5 -6 -7 -8

No Ice Class 3 1 0 -1 -2 -3 -4 -5 -6 -7 -8 -8

IMO POLARIS

• Decision making: Risk evaluated based on Ice Class & ice 
regime encountered

• Outcome is a single value Risk Index

• RIO = (C1xRV1)+(C2xRV2)+(C3xRV3)+(C4xRV4)
- C1…C4 concentrations of ice types within ice regime (mixture of

different ice types and ice free water)

- RV1…RV4 Risk Values (RV) for each ice class

Increasing ice thickness (severity)
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POLARIS Calculation - Simplicity 

Ice Class PC7

RIO = (3 x -3) + (5 x 2) + (2 x 2) 

RIO = +5 = positive = “Proceed“

RIO = (C1 x RV1)+(C2 x RV2)+(C3 x RV3)+(C4 x RV4)

= ∑ (Concentration) x (Index values for an Ice Thickness & Ice Class)

Concentration, CX 3 5 2

Thickness, SX
9.

MY Ice

4
Grey Ice

1
New Ice

Risk Value (RV) for PC7 -3 2 2

Risk Value (RV) for 1A -5 2 2

Note: Calculated using Winter RVs, no escort

L

 CT –

 CX –
 SX –
 FX –

Ice Class 1A

RIO = (3 x -5) + (5 x 2) + (2 x 2) 

RIO = -1 = negative = “Stop and Reaccess“
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• Ice Chart data – Egg Code



• Based on an IMO POLARIS methodology

• Uses published, publicly available ice charts

ABS POLARIS

Canadian Ice Service ABS-POLARIS
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• Brilliant because there are multiple important uses for POLARIS
- Voyage Planning:  

• Based on historical ice date

• Where and when can an existing ship safely go

- Ice Class selection:

• Based on historical ice date

• What ice class is needed to confidently go specific places at specific times

- Governance

• Coupled with AIS data to provide oversight of Polar shipping safety

Brilliance
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• Consider a 
PC5 ship

Voyage Planning
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ICE CLASS  ICE FREE NEW ICE GREY ICE

GREY 

WHITE ICE

THIN FIRST 

YEAR 1ST 

STAGE

THIN FIRST 

YEAR 2ND 

STAGE

MEDIUM 

FIRST YEAR 

1ST STAGE

MEDIUM 

FIRST YEAR 

2ND STAGE

THICK 

FIRST YEAR

SECOND 

YEAR

LIGHT 

MULTI 

YEAR

HEAVY 

MULTI 

YEAR

-- 0-10 cm 10-15 cm 15-30 cm 30-50 cm 50-70 cm 70-95 cm 95-120 cm
120-200 

cm

200-250 

cm

250-300 

cm
300+ cm

PC5 3 3 3 3 2 2 1 1 0 -1 -2 -2



• Consider a 
PC5 ship

Voyage Planning
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ICE CLASS  ICE FREE NEW ICE GREY ICE

GREY 

WHITE ICE

THIN FIRST 

YEAR 1ST 

STAGE

THIN FIRST 

YEAR 2ND 

STAGE

MEDIUM 

FIRST YEAR 

1ST STAGE

MEDIUM 

FIRST YEAR 

2ND STAGE

THICK 

FIRST YEAR

SECOND 

YEAR

LIGHT 

MULTI 

YEAR

HEAVY 

MULTI 

YEAR

-- 0-10 cm 10-15 cm 15-30 cm 30-50 cm 50-70 cm 70-95 cm 95-120 cm
120-200 

cm

200-250 

cm

250-300 

cm
300+ cm

PC5 3 3 3 3 2 2 1 1 0 -1 -2 -2



Governance:  A Look at the Northwest Passage

• NWP: name given to the multiple 
marine routes between the 
Atlantic and Pacific oceans 
along the northern coast of 
North America 

• Spans the Canadian Arctic 
Archipelago & the Beaufort Sea

• Of the seven informally 
recognized routes
- Routes 1 and 2 (northern routes) have 

relatively deep water

- Route 3 and 4 (southern routes) have 
been used the most but is limited 
to vessels with a draft of less than 14 meters

- Route 7 thru Fury & Hecla Strait seeing more use recently

- Others have draft restrictions to less than 10 meters



• Number of ships increasing

• Shorter and quicker

• Getting more predictable, while 
the Suez, Panama and NSR 
are less predictable

Ships using the NWP for Transit
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Sample of 2023:
10 voyages, 8 different ships, 
one company



Ships using the NWP for Transit
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10 voyages, 8 different ships, 
one company



NWP:  Some interesting voyages
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Entry:  24 July

Exit:    16 Aug



NWP:  Some interesting voyages
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Westerly:

Entry:  27 July

Exit:    17 Aug

Easterly:

Entry:  26 Sept

Exit:    13 Oct



NWP:  Some interesting voyages
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Entry:  20 Aug

Exit:      6 Sept



NWP: Some interesting voyages
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Entry:  25 Aug

Exit:    10 Sept



NWP:  Some interesting voyages
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Entry:  30 Sept

Exit:    17 Oct



NWP:  Some interesting voyages
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• What if …..
- A PC2 icebreaker 

escorted a PC5 
ship



• Simplicity? – YES

• Brilliance? – SURE

• Flaws Nuances – SOME
- Linearity with concentration, there is a point where enough open water to maneuver 

equals increased safety

- Icebreaker +10 needs additional analysis / justification

- Assumes ice class = capability

- Developed for steel cargo ships (it is seeing broader use)

• Issues – Some
- Ice charts appear to be conservative (those on board 

are typically reporting less ice) although there is not 
enough data available yet to rigorously confirm this

- Academia are using it for purposes it was never 
intended for

POLARIS Flaws Nuances & Issues
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Thank You

www.eagle.org

James Bond

jbond@eagle.org
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