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The what, why, where, and how



What is the Polar Code?

The polar code is Chapter XIV - Safety measures for ships operating
In polar waters in the International Convention for the Safety of Life
at Sea (SOLAS).

The U.S.A ratified the code on Oct 7 1977 and the code entered into
force on May 25 1980. All SOLAS vessels are to comply with the code.

1 July 2018 -
Additional manning
1 January 2017 - requirements for
Compliance date old and existing
for new ships ships.

1 January 2018 -
S Compliance date
1) CRANOGRAPEY for existing ships
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Whereis it
applicablein
Arctic

waters?

73°31'.6N; 019°01".0E (by the island of Bjerneya)

(Cap Kanin Nos )

60°00'.0N; 066°37".1W 68°38".29N; 043°23".08E

(Serkapp,/Jan Mayen)
70°49'.56N; 008°59'.61W

67°03'.9N; 026°33".4W
64°37'.0N; 035%27".0W

58°00'.0N; 042°00'.0W
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Whereis it
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How is the Polar
Code structured?
(MEPC
68/21/Add.1
Annex 10







How does one comply with the polar code?

The Polar Water Operations Manual with as output the Polar

Ship Certificate serves two purposes: :

L. Itis a risk mitigation tool. It identifies the equipment on e
board and its capabilities as it relates to the polar are
environment and location. m;tc'f.itr!?”
2. Itis a document for future reference for the crew that have

certain strategies to cope with low temperatures and ice.

Polar Water
operations
7 ERTE]

Polar Ship
Certificate




The Sequence of work DA NOCR ATy
UC San Diego

An ABS-POLARIS (Polar Operational Limit Assessment Risk
« 16 hours Index System) analysis for ice operational limitations based on
the vessels’

approximate correspondence ice class (Ilce Class IC);

 a temperature analysis for temperature limitations2 and
determine applicability of low

. 92 hours temperature and ice accretion requirements.

* Ice Accretion analysis

« Sea Water Temperature analysis

Precipitation analysis

« Hours of daylight/darkness analysis

Environmental

Assessment

Operational
assessment

Development of

PWOM « 108 hours

ABS Regulatory

Review & « 20 hours

issuance of
Polar Certificate




The Sequence of work

Environmental

Assessment

e 16 hours

Operational
assessment

¢ 92 hours

Development of

PWOM

ABS facilitated a workshop with the ship owner’s
personnel and Glosten personnel. In

general, the specific scope of the workshop is highly
dependent upon the extent of the operation

(risk of encountering ice and/or low air temperature and
level of ice class) and has 2 day duration.
(Brainstorming on operational risks)

P

+ 108 hours

ABS Regulatory

Review & . 20 hours

issuance of
Polar Certificate
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The Sequence of work

To write the PWOM. An ABS Polar

Code Subject Matter Expert (SME) will be available to offer
PR —— guidance as needed to ensure the operational assessment
Assessment e report and PWOM are easily reviewed while also being useful for
the ship’s crew for operations to polar waters. The SME will be
available for phone calls, online meetings, emails, etc.

More than half of all the effort is for the creation of this manual.

In practice this was a lot of joint editing with Glosten and SIO.

Operational
assessment

¢ 92 hours

Development of

PWOM « 108 hours

ABS Regulatory

Review & . 20 hours

issuance of

Polar Certificate SCRIPPS isrirution o
OCEANOGRAPHY
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The Sequence of work

If a physical survey is required, the Engineering Review
will identify items to be verified by the
* 16 hours attending surveyor.

Environmental

Assessment

If the survey is not required, the engineering

documentation review may lead to

Operational issuance of the Polar Ship Certificate (PSC).

assessment

* 92 hours
(In Revelle’'s case there was one final verification
attendance)

Development of
PWOM

+ 108 hours

ABS Regulatory

Review & . 20 hours

issuance of

Polar Certificate SCRIPPS institution o
OCEANOGRAPHY

UC San Diego



How did the

Certificate No.: 9615993-5538101-284

POLAR SHIP CERTIFICATE

This Certificate Shall Be Supplemented By A Record Of Equipment For The Polar Ship Certificate

Roger Revelle
satisfy the
requirements?

ISSUED UNDER THE PROVISIONS OF THE
INTERNATIONAL CONVENTION FOR THE SAFETY OF LIFE AT SEA, 1974,
As MODIFIED BY THE PROTOCOL OF 1988 RELATING THERETO
UNDER THE AUTHORITY OF THE GOVERNMENT OF
United States of America

(name of the State)
by American Bureau of Shipping

Particulars of Ship:

Certificate No.: 9615993-5538101-284

The ship was / was not @ subjected to an alternative design and arrangements in pursuance of regulation(s)
XIV/4 of the International Convention for the Safety of Life at Sea, 1974, as amended.

A Document of approval of alternative design and arrangements for structure /
machinery and electrical installations / fire protection / life-saving appliances and arrangements ®
is /is not ® appended to this Certificate.

) Distinctive Number 12
T h l . .t t o d d Name of Ship or Letters Port of Registry Gross Tonnage'- IMO Number®
ROGER REVELLE CG049521 KAOU San Diego, CA 3180 9075228

Or? the CompleXItY Of rISk THIS IS TO CERTIFY:

m I t I ga t I O n : We ta I lo red 1 ;I;:::;g:eiosnh;fgszeb;?nsi?;eézgrigﬁ:r:(;c;rt’ijz;?;:fv\rvvi:etmhé applicable safety-related provisions of the
the polar ship certificate

to our needs to avoid

That the survey # showed that the structure, equipment, fittings, radio station arrangements, and materials
of the ship and the condition thereof are in all respects satisfactory and that the ship complies with the
relevant provisions of the Code.

Category C ship as follows:

Operational limitations

The ship has been assigned the following limitations for operation in polar waters:

5.1 Ice Conditions:

Limited to open waters only.
Limited to areas where ice accretion is not expected to
occur.

5.2 Temperature (°C):

Limited in operations in polar waters where the expected
lowest MDLT for the area and season of operation is
greater than or equal to -10 C.

5.3 High Latitudes:

Limited to operation in Polar waters up to an operational
latitude of the lesser of: 80 degrees, the limitations of the
sea area on the Cargo Ship Safety Radio Certificate, or
the limitations of the systems used to acquire ice/
lenvironmental information.

This certificate is valid until

30 June 2025 subject to the annual/intermediate surveys in

accordance with section 1.3 of the Code.

Ice Class and Ice Strengthened Draft Range

excessive work and cost: _ -

Limited to open waters - -

only (=ice _ _ »

concentrations of less

2.1 Ship type: Other

than 1/10t)

Limitation to the lesser
of 80° (Purposely no
North or South

hemisphere defined) IR
Air temperature

2.2 Ship restricted to operate in open waters

2.3 Ship intended to operate in low air temperature: No

231 Polar Service Temperature: Not Applicable

2.4 Maximum expected time of rescue 7 days®

1 The above gross tonnage has been in with the Convention on Tonnage Measurement of Ships, 1969.
2 The above gross tonnage has been determined by the authorities of the Administration in accordance with the national tonnage rules which
were in force prior to the coming into force for existing ships of the Intemational Convention on Tonnage Measurement of Ships, 1969.

3 In accordance with IMO ship identification number scheme adopted by the Organization by resolution A.1078(28).

limitation

Completion date of the survey on which this certificate is based: 28 November 2022
Issued at San Diego, United States on 28 November 2022
(Place of Issue of Certificate) (Date of Issue)

Electronically Signed By
McAndrews, Joseph P. Iil, San Diego Port

Surveyor, American Bureau of Shipping

6 Delete as appropriate
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What are our
operational

limitations based

on?
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60°s

0o
&

e Jumtaton —Reason  Inots

5.1 Ice conditions

5.2 Air
temperature

5.3 80 latitude
limitation

Limited to open
waters [<10% Ice]
and noice
accretion

Limited to -10°C

80 degrees.

Training
requirements: we
have not trained our

crew as per the polar
code requirements

The Revelle has a
design service
temperature of 0°F (-
17.8°C) and carries
no winterization
notations.

No GNSS compass on
board

The vessel was not
close enough to
warrant the
expense.

This temperature
limitation, as well as
the limitations of Ice
Class C, were
considered during
the assessment of
environmental
hazards (ABS
2022b).

For our purposes
this was a perfect
concession as 80
degrees south is
90% land, and far
away from our
stations.



In ice-free waters

In open waters

(ice concentration
less than 1/10)

In other ice-
covered waters
(ice concentration

more than 1/10)

Source: https://www.dnv.com/maritime/polar/index.html|

Trainlrg e

TANKERS

Certificate in Basic Training
for master, chief mate and
officers in charge of a
navigational watch

Certificate in Advanced
Training for master and
chief mate

Certificate in Basic Training
for officers in charge of a
navigational watch

SCRIPPS INSTITUTION OF
OCEANOGRAPHY

UC San Diego

PASSENGER SHIPS

Certificate in Basic Training
for master, chief mate and
officers in charge of a
navigational watch

Certificate in Advanced
Training for master and
chief mate

Certificate in Basic Training
for officers in charge of a
navigational watch

OTHER SHIPS

Certificate in Advanced
Training for master and

Certificate in Basic Training
for officers in charge of a
navigational watch

Certificate in Basic Training

for ships operating in polar waters

Complete an approved basic training course
Meet the standard of competence in the STCW Code, § A-V/4, paragraph 1

Certificate in Advanced Training

for ships operating in polar waters

Meet the requirements for a Certificate in Basic Training
Complete approved seagoing service
= on board a ship operating in polar waters or equivalent seagoing service,
= in the deck department at the management level or while performing
watchkeeping duties in an operational level, and
m for a period of at least 2 months in total during the preceding 5 years
Complete an approved advanced training course
Meet the standard of competence in the STCW Code, § A-V/4, paragraph 2



Risk
Mitigation

Identifying Hazards
(Coming up during EA,
OA, or any time)

Record in PWOM and
other applicable
documentation

Determining
applicability

Put Physical,
Procedural or training
Requirement in place

Determining impact
and probability

Device Risk Mitigation
Strategy

SCRIPPS INSTITUTION OF
OCEANOGRAPHY

UC San Diego



Ice (sea ice, icebergs)

Low seawater
temperature:
Survival.

Poor hydrographic
data

Ice ingestion (slush
and sea ice)

Topside icing (ice
accretion)

- 1d.

x L ANKE

Air temp. below
freezing

Low air temperature
(MDLT < -10C)

JEIISIVCI LIV

Limited available SAR
facilities, Max Rescue
Time, or Isolated /

Lack of crew
experience

remote 'ocation
| | @

Lack of Commercially
Available Equipment

SCRIPPS INSTITUTION OF
OCEANOGRAPHY

UC San Diego

Environmental
Sensitivity

Rapid weather
changes

Escort Operations

Snow Accumulation

A RS

Extended darkness /
daylight

Inadequate Safety
Equipment

Potential Immersion
into polar water

Low seawater
temperature: Adverse
effects on machinery

High latitude

Inaccessible Survival
Equipment

Abandonment onto
ice or land




Risk

While taking inventory of all ship’s equipment through the lens of

[ ] [ ] [ ] [ ]
M |t|gat|0n 11] seeking out compatibility with extreme temperatures and remoteness of
aCtion the vessel, we found a couple of risks, such as our AFFF for example, and
the quantity of calories and water available for abandoning ship
situations.
Table 6: R/V Roger Revelle — Temperature Capabilities
Persons Days Water Kcal SubTotal Water Subtotal Calories
Rated Available in rafts
Tem peratu re Raft 1 25 capac?ty 1.5 2420 37.5 60491
System [’C] Information Source 5 e, Ls a0 s coio1
Life Saving appliances Viking liferafts model 25DK+ | myviking.viking-life.com Ea:: i; capacizv 1? ;ﬁg zx Zggi
(lifeboats, launching “Can be deployed at Raft 6 25 cazacitz L5 2420 37.5 60491
appliances, etc.) temperatures as low Raft 7 25 capacity 15 2420 37.5 60491
as _30°C” Raft 8 25 capacity 1.5 2420 37.5 60491
Liferaft inflation system -30°C (same as raft) iking.viking-life.com
Liferaft hydrostatic release Rated to -30°C mhammer.com Totals in Rafts 300 483929
Firemain SIO please provide SIO please provide Required as per MSC
Ship Service Generators _StO please provide S10 please provide 59 persons 7 20 1195 826 493535
AFFF Foam extinguishers (| Lowest usable temp +2°C Ansul product sheet Total Required 826 493535
CO: fire extinguishers ~~-Rated to -30°C Placard on extinguisher
GMDSS radio VHF8900s Rated to -15C Operators Manual 4d needed
Radars antenna unit Rated to -25°C Operators Manual Add neede
EPIRB Rated to -20°C Operators Manual
EPIRB hydrostatic release Rated to -30°C cmhammar.com
VHF liferaft aircraft radio Rated to -10°C Operators Manual g%%gﬁ%gﬁ:&gﬁ?
Vessel’s Hull structures Rated to -17°C (0°F) NAVSEA 1986

UCSan Diego



Physical corrections
to be made

* AFFF had to be replaced with a kind suitable
for low temperature environments.

* Water and food rations had to be sufficient
for one week, due to being in a remote
location. We ended up buying a pallet of
water and boxes of high energy bars.

* Tools had to be bought for removal of built-
up ice
* Abandon ship bags and additional cold

weather gear was bought. (however not
required )

* Radio for aircraft frequencies.

* Penray Winter Blend (bulk) Diesel Fuel
Treatment 55 gal drum Prevents fuel gelling,
prevents wax crystal formation. (800?748-
7788. A 55 gal drum treats 165,000 gallons.
location)

W
X

-
T
h
=
"
Q.
O~

PHYSICALPROPERTHES

Appearance Clear pale straw liquid
Specific gravity 1.02
pH at 20°C 7-8
Viscosity @ 20°C mPas ~4
Surface tension @ 20°C N/m 0.019
Freezing point (°C ) <-20
Lowest use temp. (°C ) -17.8
Expansion* >6.0
25°% " Liiage (minutes) >3.0
Max. storage temp.( °C) 49
Min. storage temp.( °C) -17.8
Freeze/thaw effect None

* Foam quality will depend on the foam equipment used and the operating conditior
The above are tested in accordance with UK Defence Standard 42-40.

PROPORTIONING INFORMATION
* 3 parts foam concentrate to 97 parts water

EN 1568: 2008 RESULTS

* EN 1568: 2008 Part 3 (Heptane):
Induction Water Extinguishme ;
Potable water Class 1 Level B
Seawater Class 1 Level B

FOAMING PROPERTIES

Foam expansion properties will vary depending on factors such
 Using salt or fresh water Water hardness

» Equipment characteristics Equipment flow rate
For example, aspirating devices will produce typical expansic
ratios of between 6:1 and 10:1 and non-aspirating deyic
between 2:1 and 4:1.

Always check your equipment’s operation manual for guidahc

ENVIRONMENTAL IMPACT
Contain no fluorosurfactants of chain length greater than C
Biodegradable e Butyl carbitol free
Low fluorine content (typical value: 0.5% fluorine)
Low toxicity to aquatic organisms

APPLICATIONS

Aberdeen Foam 3% AFFF-LF-C6 concentrate provides quali
protection wherever hydrocarbons present a fire risk:

» Offshore platforms and helidecks

 Petrochemicai refining, processing and storage tacilities




Procedural changes

Ice accretion Portable radio Keeping sludge Avoiding critical In short: Good
rounds management tank empty operations Sea(wo)manship!



On Roger Revelle’s first port of call
after the GEOTRACES cruisein
Antarctic waters, port state control
boarded the vessel in Punta Arenas,

Chile.

ARMADA DE CHILE ~ FORMB

DIRECCION GENERAL DEL TERRITORIO MARITIMO Gopy to: o d”‘g;ife'

Y DE MARINA MERCANTE Ating

PORT STATE CONTROL INSPECTION REPORT  "°"Pisdetainedcony to:
R.O.

riz 537 — Valparaiso - CHILE
208813 — 2208641

Latinamerican Agreement on Port State Control (Vifia del Mar Agreement) 1992 and
norandum of Understanding on Port State Control in the Asia-Pacific (Tokyo MOU) 1993

JGER REVELLE 6.IMO number 9075228 10.date of inspection 26.01.2023 11.place of inspection CLPUQ - Punta Arenas

e-Mail: psc@datm.cl

Nature of deficiency

=

Action(s) taken Responsible RO__|ISM R’_el._

2 DOCUMENTATION - SHIP CERTIFICATES/Cargo Ship Safety
1g exemption)/Record of equipment for the cargo ship safety equipment
not duly marked (item 2.1)..

SOLAS ch. | 76 - Rectify deficiency within 14 days

STew l6

No

WA’% 6#}7‘7 on e lSV—WiE)Zf"—‘

STew AR 1V Ay PotﬂL cobe Y
Jose Ampuero L WARL oF 13

o7

&
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Questionnaire for the Polar Code Inspection Campaign

) Ship's name Ty e e
We were issued one deficiency for not having the master chief and T goR< oty

other Officers in charge to be certified in accordance with STCW
chapter V and the polar code.

QUESTIONS 1 TO 9 ANSWERED WITH A “NO” MUST BE ACCOMPANIED BY A RELEVANT DEFICIENCY

ON THE REPORT OF INSPECTION.

No. | Questions: [ Yes [ No [ N/A™ | Detention
Part 1
Only relevant for ships which are certified
(5 Is the ship’s Polar Ship Certificate valid? /
01134 Part I-A, Regulation 1.3 | *
27 Is the Polar Water Operational Manual (PWOM) readily
available on board? /
TANKERS PASSENGER SHIPS OTHER SHIPS 01335 Part I-A, Regulation 2.1
3 Can exposed sections of the fire main be isolated and
ot are the sections provided with means for draining of the
In ice-free waters sections? /
07110** Part I-A, Regulation 7.3
In open waters Certificate in Basic Training Certificate in Basic Training 4 Q;g:;g;ieori:r;(s:eozgi(é?tlivc::g g: ?:)g:rgl‘?ylng SRR /
(ice concentration for master, chief mate and for master, chief mate and
less than 1/10 officers in charge of a officers in charge of a . ] ‘
ess than )] avicmiona] vetch nevigational watch 05110 Partp,:l :t : 2regulanon 9.3

Only relevant for ships, which are certified and bounded for or operating regularly within
polar waters

In other ice- Certificate in Advanced Certificate in Advanced Certificate in Advanced

covered waters Training for master and Training for master and Training for master and 5 Are there measures on board to prevent ice accretion? /
(ice concentration chief mate chief mate chief mate
more than 1/10) o e 18426**/03103** Part |-A, Regulation 4.3
Certificate in Basic Training Certificate in Basic Training Certlflc_ate m_ Basic Training 6" Does the vessal carry proper lifesaving equipment -
for officers in charge of a for officers in charge of a for officers in charge of a onboard?
navigational watch navigational watch navigational watch /
R Part SR Teoguauon 8.2.0. 1
7l Have the master, Chief mate and other officers in charge
of a navigational watch, the required certificates in
. accordance with STCW, chapter V and the Polar Code for 7(
It was a mistake by the port state control officer; he assumed we the polar waters the ship is certified to operate in?
. . . . : H o) 01201** Part I-A, Regulation 12.3
were navigating in ice concentrations exceeding 10%. We called our | e S o L Requlaton 123
. . H well aware of the additional requirements in the Polar Code '
ABS representative, and a local surveyor discussed the matter with et hall ¢ me o prevent pltion b garbas rom evpe | A~
f' d . t h I d as additional requirements to MARPOL annex V, regulation
was then cleared. 47
port State ContrOI : The In Ing 14501** Part II-A, Chapter 5, Regulation 5.2 A
9 Is the ship's crew responsible for sewage discharge, well /
aware of the requirements if discharge of sewage in Polar

SCRIPPS =STION OF waters should be considered?
INSTITUTI
OCE ANOGRAPHY 14403** Part 1I-A, Chapter 4, regulation 4.2

UCSan Diego SRR SR B PO o AN it M NN AN B




How was UCSG
involved?

Minimal. The whole process
was between ABS and us.
(We did SeEk inpUt) \éo\f\INEL Total Persons allowed: 59

.- Jte Permitted And Conditions Of Operation:

---Oceans---

e L

W UL VY, A v

MINYY U ST OV I I T uTE

TYLUUL Ity WA Y W MU I ) W ML § N I T

IN ACCORDANCE WITH 46 CFR 15.812, WHEN THE VESSEL IS UNDERWAY ON FEDERAL PILOTAGE WATERS OF THE UNITED STATES
‘ THE VESSEL MUST BE UNDER THE DIRECTION AND CONTROL OF AN INDIVIDUAL QUALIFIED TO SERVE AS PILOT.

MMERSION SUITS ARE NOT REQUIRED WHEN THE VESSEL IS OPERATING IN THE ATLANTIC OCEAN BETWEEN 32 DEGREES NORTH
32 DEGREES SOUTH LATITUDE OR ANY OTHER WATERS BETWEEN 35 DEGREES NORTH AND 35 DEGREES SOUTH LATITUDES.

T A

‘EXT PAGE FOR ADDITIONAL CERTIFICATE INFORMATION***
<pection for Certification having been completed at PORTLAND, OR, UNITED STATES, the Officer in Charge, Marine

~r Columbia River certified the vessel, in all respects, is in conformity with the applicable vessel inspection laws
/ yal

s,

s anu . .gulations prescribed thereunder.
Annual/Periodic/Re-Inspection This Amendemﬂ y > :
&PTAIN CG, BY DIRECTION

SCRIPPS INSTITUTION OF
OCEANOGRAPHY

Zone A/P/IR Signature R.NEG
A MO ST Officer in Charge, Marine Inspection

UC San Diego ~
P MUNOZ JOSFPH gy N SR o T




Costs

$90,297.83 -

~S$100,000

Material costs: 20%
Manhours in Desigh : 80%



Polar Code Certificate Cost Breakdown

B Class Society M Naval Engineering M Fire Protection Services B OTHER

Naval Engineering Fire Protection Services

Provide (130) Gallons of Ansul Ansulite 3x3 AR AFFF,
6,274.00

To facilitate a smoother transfer of information
and utilizing the additional bandwidth through

Glosten, a significant part of these Glosten costs
are subcontracting costs with ABS.

Foam disposal at $3,750.00,
3,750.00

Ansul 100 Gallon
Horizontal Bladder at Provide (8) hours labor,
$4,208.00, 4,208.00 1,240.00

OTHER Qlaissad Paikty
Code Survey,
613.54

Survey for
Engineering Services, 16,202.50 Compliance -

Engineerin...

LigRadio Battery for VHF Air Radio,
additional rations, water, tools, Trans | CERTI...
bags, additive, 4,000.00 por...

Polar Code Services to produce a Polar Waters Operation Manual, 54,533.69 PWOM Development, 1,922.50




Key Stakehold



/ \ Thank you for your attention, and a thank you to our funding
agencies!

Credits:

* Pictures taken by ResTech Nicholas Benz Qu e St i 0 n S ?

nbenz@ucsd.edu

» Slide 15 and 22 contain screenshots derived from DNV
https://www.dnv.com/maritime/polar/index. html(

ce of Naval ReSea
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