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INTRODUCTION

The Coast Guard’s two POLAR-class icebreakers, POLAR STAR and POLAR SEA, are the only U. S. assets able to penetrate the heavy ice of both Polar Regions.  Both ships are equipped to support a wide range of at-sea and in-ice research activities with oceanographic winches, laboratories, electronic equipment and other facilities.

This handbook outlines the capabilities and facilities available, and attempts to provide a basic guide for planning research cruises.

CRUISE PLANNING AND SCHEDULING

Polar research cruises normally require long lead times and careful planning.  The Coast Guard encourages early informal communications about potential research plans and proposals to enhance long term planning and scheduling.  The points of contact listed below can provide initial information and answer questions about onboard research capabilities and scheduling.

The staff of the Coast Guard’s Pacific Area Command in Alameda, California, develops icebreaker deployment schedules.  The oceanographic liaison officer there will be the key point of contact for detailed planning of a research cruise, and will serve as a coordinator for science preparations and activities.  Direct communications with ship’s personnel is also encouraged.

Planning should begin as early as possible.  After initial discussions, time-lines and milestones for specific requirements, meetings, ship visits, cargo on-load, etc. will be developed and passed to all participants.

Appendix A is a general outline of cruise planning information that will help define onboard requirements. 

POINTS OF CONTACT

Pacific Area Staff, Chief, Icebreaker Section:

Lieutenant Commander April A. Brown

(510)437-3850, (FAX) (510)437-3055

email: AABrown@d11.uscg.mil
Pacific Area Staff – Oceanographic Liaison:

Dr. Phil McGillivary, USCG Icebreaker Science Liaison

PH 510-437-5355 / FAX –3055

email: pmcgillivary@d11.uscg.mil
USCGC POLAR SEA

Commanding Officer:  Captain Mark L. Miller

Marine Science Officer:  ENS Brooke E. Grant

(206)217-6270  (FAX) (206)217-6273

Mmiller@polarsea.uscg.mil
Bgrant@polarsea.uscg.mil
Mail:
Commanding Officer


USCGC POLAR SEA (WAGB-11)


FPO AP  96698-3919

GENERAL SHIP INFORMATION

POLAR SEA

OPERATIONAL CHARACTERISTICS

Length:
399 feet

Beam:
83.5 feet

Designed Draft:
28 feet

Top of mast above waterline:
138 feet (draft 28’)

Displacement (28’ draft):
10,863.0 tons

Displacement (full load):
13,194.6 tons

Shaft horsepower (diesel/turbines):
18,000/60,000

Storage capacities



Diesel (at 95%)
1,359,200 gallons


JP-5 (at 95%)
46,419 gallons


Lube oil:
13,660 gallons


Potable water (100%)
26,586 gallons


General:
400 tons


Maximum cargo dimensions
7’W x 11’L x 7’H


Cargo volume (upper/lower hold)
350/250 m3 
Provisioning:
60-150 days

Max. Cruise range at 13 knots:
28,275 miles

Endurance, diesels, full power:
38 days

Sustained open water speed:
15 knots

(1 diesel/shaft)
15 knots

Icebreaking


Continuous
6 feet at 3 knots


Backing and ramming
20+ feet

COMMUNICATIONS

OFFICIAL

INMARSAT
Reliable to 70º N/S, Intermittent to 80º N/S

HF

2-30 MHz, world-wide, propagation dependent

UHF (Voice)
Line of sight

UHF (Military)
Satellite footprint

VHF-AM/FM
Line of sight

PERSONAL

Iridium
Credit Cards
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LABORATORIES

Inner Lab (Main wet lab, port side, 01 deck):

· 490 ft2
· Two deep sinks, benches, and refrigerator

· Fume hood

· Uncontaminated seawater

· Unistrut system

· Deck tie downs on 2’ centers

· Power (60 HZ)

· 110-120 VAC, 15 amps, numerous duplex receptacles

· 220 VAC, 15 amps, three outlets

· 440 VAC, 30 amps, three outlets

Outer Vestibule (CTD hangar, port side, 01 deck)

· 140 ft2
· Roller curtain door to oceano deck

· Overhead trolley to oceano wire

· Room for packages 12’ H x 7’ Diameter

· Deep sink and bench

· Rapid heating system

· Unistrut system

· Deck tie downs on 2’ centers

· Deck drains

· Power (60 HZ)

· 110-120 VAC, 15 amps, one duplex receptacle

· 220 VAC, 15 amps, four outlets

· 440 VAC, 30 amps, two outlets

INNER & OUTER LABS
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Aft Lab (Starboard, 01 deck):

· 200 ft2
· Fantail access door (76” x 62”)

· Fume hood

· Deep sink and bench

· Unistrut system

· Deck tie downs on 2’ centers

· Power (60 HZ)

· 110-120 VAC, 15 amps, seven duplex receptacle

· 220 VAC, 15 amps, three outlets

· 440 VAC, 30 amps, two outlets

AFT (GEO) LAB
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Dry Lab (amidship, 01 deck):

· 264 ft2 w/benches and sink

· Power (60 HZ)

· 110-120 VAC, 15 amps, eight duplex receptacle

· 220 VAC, 30 amps, three single twist-lock connectors

Meteorology Lab (03 deck, aft of the bridge):

· MST work space aft of the bridge

· TeraScan, satellite imagery downlink system

· Young Met Sensor readouts.

· Power (60 HZ)

· 110-120 VAC, 15 amps, five duplex receptacle

Science Library (Second deck):

· 240 ft2 with conference table, chart table, and bench space.

· Television / VCR combination

· 4 computers connected to Science Network

· 1 Power Mac G4 computer

· Printer / Scanner combination

WINCHES / WEIGHT-HANDLING

Hydrographic Winches (2):

· Two separate InterOcean winches

· 10,000 m 3/8” & .322” EM

· 26,000 pounds max. pull

· Each winch capable of 1/4 - 3/8” wire/cable including EM

· Ability to swap one drum underway

· Port side J-frame: 7’ diameter x 12’ high max. package size

· One spare drum on board (3/8” – 10,000 m)

Coring / trawling winch (1):

· InterOcean winch with single drum, not interchangeable at sea

· 10,000 m of 9/16” wire (normally)

· 40,000 pounds max. pull

· Capable of .5 - .680”, incl. EM

· Aft J-frame: 9.5’ diameter x 13.5’ high max. package size

· 3,000 – pound articulated crane on fantail

· Coring track for handling of gravity / piston cores available

Winch control / data acquisition system:

· PC – based control / data / display for C-T and hydro winches

· Displays and controls in control booths & winch rooms

· Continuous digital / analog display of wire out, tension, wire speed in booths, dry lab, winch rooms.  System upgrade yard period 2002

· Keyboard control of wire speed, tension, max. wire out

· Video displays of water surface, winch room in booths

Cranes:

· Two cranes located aft, 15-ton max. lift with 65’ reach abeam.  Can be used to provide personnel access between pier / ice; movement of equipment between flight deck / cargo hold / boat decks; launch / recovery of Motor Surf Boat (MSB) and Arctic Survey Boat (ASB).

· Crane on the forecastle, 3-ton max. lift with 10’ reach beyond hull to ice / pier

· 3,000-pound articulated crane on fantail handling, deck to water

UNCONTAMINATED SEAWATER SYSTEM

· 25 GALLON PER MINUTE OUTPUT

· Dedicated sea chest located well forward of all discharges, 9 m depth

· Titanium and GRP piping, Teflon-coated valves, thermal insulation

· Access loop near sea chest for thermosalinograph and other sensors

· Outlet in forward (wet) lab

SENSOR SYSTEMS

Acoustics

· Sea Beam Bathy 2000 integrated 12/3.5 kHz echosounder with a line scan recorder in the Dry Lab

Remote Sensing

TeraScan

· High-Resolution Picture Transmission (HRPT), acquired in 1993

· Receives .5 to 1 km resolution visual / IR imagery from NOAA and DMSP satellites, plus SSM/I, TOVS, ARGOS, Local User Terminal.  All raw data archived at Arctic and Antarctic Research Center, Scripps Institution of Oceanography

Oceanographic

· Sea-Bird 9/11 Plus CTD, 6800 meter max. depth w/altimeter, spare sensors.  Calibrated before and after each cruise.

· General Oceanics Rosette with 24 10-liter and 12 30-liter Niskin bottles integrated with CTD

· Sea-Bird 19 self-contained CTD 6800 meter max. depth

· Sea-Bird Thermosalinograph, installed adjacent to uncontaminated seawater sea chest, approximate 8-meter depth.  Data line to Dry Lab.

· Expendable Bathythermograph (XBT) system w/deck-mounted and handheld launchers.  XBT data are transmitted automatically to NOAA through the Shipboard Environmental (data) Acquisition System (SEAS) III satellite package.  SEAS III includes a Sippican Mark 9 processor, source of onboard XBT data.

Ice Information

· SeaSpace Terascan satellite downlink system for receiving real-time NOAA and DMSP imagery / data (Visual, IR, passive microwave (SSM/I, ARGOS, TOVS)

· Support products include interpreted ice products, SAR imagery, weather products

· Ice analyses provided by the National Ice Center

HELICOPTERS

Type

Twin-engine HH65 Dolphin

Working range  †
120 miles

Maximum altitude
10,000 feet

Normal passenger load
2-3 people

Airspeed




Cruise

120 knots


With sling load
70 knots

Working sling load
1000lbs

Average endurance  †
2 ½ + hours

Interior cargo space
264 cubic feet

Navigation

GPS *, VOR, TACAN, ADF

Power


28 VDC, 10 amps for sensors, etc.

Sensor mounting
External mount available for lightweight sensors

* - GPS w/RS232 available

† - Dependant upon cargo load and passengers

Contact the scientific liaison if you have special aviation requirement.

VANS

Van Spaces:

· Spaces for up to seven 8’ x 20’ ISO vans on deck with:

· Fresh water

· LP air, oil-free

· Telephone

· Waste water discharge

· Power (60 HZ)

· 220 VAC, 30 amps, thirteen van ties

· 440 VAC, 50 amps, seven van ties
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Vans:

· One general purpose lab van (8’ x 20’) w/Unistrut benches, deep sink

· One reefer / freezer lab van (8’ x 20’) with benches, Unistrut

· Operating temperature 2 to -20º C

· Lab freezers available for storage to -40ºC

BOATS

Arctic Survey Boat (ASB)

· 39’ long with an enclosed cabin

· Intended for independent operations near the ship in light ice

· Has radar, radio, galley and two bunks

· Can be provisioned to stay out for 24 hours

· Launched only in calm seas

Motor Surf Boat (MSB)

· Open boat, 26’ long, 8 passengers

· Can be launched in moderate seas while underway

Landing Craft (LCVP)

· 36’ open boats with considerable space for cargo or up to 36 passengers

· Flat bottoms and forward ramp for beach landings

· Launched only in calm seas

DIVE TEAM

· Six-member dive team, Navy-trained and certified

· Diving onboard may ONLY be done by the ship’s dive team

· Dive team available for science support 

· Contact the Dive Officer with any questions

TECHNICAL SUPPORT

The ship’s personnel represent a large pool of expertise that researchers can draw on during the cruise planning process or when problems arise at sea.  Our specialists are available for repair, troubleshooting and fabrication in areas including electronics, electrical power, communications, mechanical systems, etc.  Contact the scientific liaison or the ship’s operations officer if you are uncertain whom the appropriate contact is on board.

The Marine Science Officer is your working point of contact at sea and the five Marine Science Technicians (MSTs) are your primary assistants, operating winches and other equipment assisting you with your needs on board.  Other members of the crew as needed augment the MST’s.

SCIENCE BERTHING

Onboard accommodations for up to 25 scientists and technicians is available.  All berths are in 2, 3, or 4-person staterooms, some with attached bathroom facilities (heads).  Lockers for storing limited amounts of personal articles are available in staterooms; some have fold-down desks.

RADIOACTIVE AND HAZARDOUS MATERIALS

A copy of your radiological user permit from your institution or agency is required to bring radioactive materials and radiogenic sources on board.  It is the responsibility of the researcher to provide a radiological incident kit.  Radiological work, particularly with radioactive reagents, is generally restricted to isotope vans.  Swab tests shall be conducted as agreed upon prior to the cruise.

Please consult with the ship’s marine science officer regarding proper storage and use of hazardous materials.

FOREIGN CLEARANCE

Under international law, nations have the exclusive right to control scientific research being conducted in their territorial sea, Exclusive Economic Zone (EEZ), and continental shelf.  The EEZ extends 200 nautical miles from a nation’s shore.  The continental shelf may extend as far as 350 nautical miles from a nation’s shore and/or to a depth of 2,500 meter.

If you wish to conduct research in a foreign nation’s territorial sea, EEZ, or continental shelf, please identify this issue early in the planning process.  You will need to obtain the foreign nation’s permission.  Obtaining this clearance is the responsibility of the senior investigator; Mr. Thomas Cocke of the U. S. Department of State is the contact for clearances.

BOARDING AND LOADING CARGO AWAY FROM HOME PORT

In general, loading of cargo in foreign ports is more difficult.  Every effort will be made to load scientific cargo in Seattle.  U. S. port calls en route the study area are often possible and may ease shipping requirements for researchers.  In the event that cargo must be loaded in a foreign port, it is the researcher’s responsibility to make necessary arrangements for shipping, customs, etc. 

Arriving and departing scientific party members may stay onboard the vessel as needed, if berths are available.  These requirements should be coordinated with the vessel’s Executive Officer before the cruise.

APPENDIX  A

CRUISE PLAN

USCG POLAR-CLASS Icebreakers

DATE  ______________

Principal Investigator(s)  ___________________________________________________

Agency/Institution  ________________________________________________________

Address  ________________________________________________________________

________________________________________________________________________

Phone (voice / fax)  _______________________________________________________

OMNET Address  ________________________________________________________

List of onboard investigators / gender  ________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Purpose:  (short, non-technical description of cruise objective (s)):

Itinerary (point / date of embarkation, geographic boundary of study area, days required on scene, etc.):

Sampling plan.  Please attach a chart / sketch if appropriate.  (Number of stations, station spacing, proposed track lines, types of sampling):

APPENDIX  A  (CONT’D)

Do you plan to use radiological methods? ___ yes ___ no.  If so, please attach a copy of your agency/institution radiological user permit.  

Do you plan to bring an isotope van? ___ yes ___ no.  Generally, radiological techniques will require that the researcher provide their own isotope van.

Do you plan to use hazardous materials? ___ yes ___ no.  If so, please attach a MSDS for each material.

EQUIPMENT REQUIRED

Hydrographic winches:  3/8” ___ .322” ___

Max. wire length(s) / depth(s) _______________________________________________

Type(s) instruments / gear __________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

* - Only one wire size per deployment (9/16” or .680”) can be placed on the C-T winch.  Wire changes can only be done in port.

Coring track? ___ yes ___ no.

CG Vans:  Lab Van ____  Reefer / Freezer Lab Van ____

User Vans:  Number ____ Size ________ Isotope Van? ____

Estimated weights ________________________________________________________

Power and other requirements: ______________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

APPENDIX  A  (CONT’D)

Helicopter support:

Passenger transport ____ Aerial survey / observation ____

Cargo transport ____ Airborne sensors ____

Maximum distance from ship: _______________________________________________

Maximum hours / flight ______
Hours / week ______

Total flight hours ______

Small Boats

Boat(s) required ___________________________
Hours / week ______

Remarks: _______________________________________________________________

Diving Support

Number of dives ______
Maximum depth ______

Time at depth ______

Remarks: _______________________________________________________________

USER-PROVIDED EQUIPMENT

Please list any equipment to be brought aboard, with a description of size, weight, power requirements, location aboard, etc.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

- PLEASE ATTACH ANY ADDITIONAL SUPPORTING INFORMATION -

APPENDIX  B

ICEBREAKER CRUISE ASSESSMENT  (Optional)

- CHIEF SCIENTIST -

1. PI / Chief Scientist: _________________________________________________

2. Phone: ___________________________________________________________

3. Institution / Agency: ________________________________________________

4. Vessel: ___________________________________________________________

5. Cruise name / project number: _________________________________________

6. Area of operations: __________________________________________________

7. Days total: ________________________________________________________

8. Days on station: ____________________________________________________

9. General type of work: _______________________________________________

10. Procedures employed: _______________________________________________

_____________________________________________________________________

11. Dates of cruise: ____________________________________________________

12. Days transit: _______________________________________________________

13. Days of surveying: __________________________________________________

14. How successful was the cruise in terms of accomplishing the planned objectives of your scientific project?  (Circle the best choice.)

Fully          Partially          Marginally          Unsuccessful

15. Were the goals of the cruise realistic? ____ yes ____ no

16. Were you given adequate advance information by the Coast Guard regarding equipment and technician services?  ____ yes ____ no

17. Comments: ________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

APPENDIX  B  (CONT’D)

ICEBREAKER CRUISE ASSESSMENT

18. Planned work lost because of weather or ice conditions:
Days ______ Stations ______
Comments: ________________________________________________________

19. Planned work lost because of ship, ship’s equipment or ship’s personnel:
Days ______ Stations ______
Comments: ________________________________________________________

20. Planned work lost because of user provided equipment: 
Days ______ Stations ______
Comments: ________________________________________________________

21. Factors adversely affecting cruise success
(Including percentage estimate of total impact if possible):
Main engines ______
Electric power ______
Aviation support ______
Scientific equipment______
Other ship equipment / facilities ______
Ship’s technicians ______
Ship science support personnel ______
Weather / ice conditions ______
Science project incompatibility / over scheduling ______
Other ______
Comments: ________________________________________________________

APPENDIX  B  (CONT’D)

ICEBREAKER CRUISE ASSESSMENT

22. Please circle equipment used:
Crane / J-frame _____
C-T Winch _____
Oceano Winch _____
12 / 3.5 kHz _____
Small Boats _____
Helos _____
Other (specify) _____

23. List safety-related problems recommended for follow-up: ___________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

24. Comments, details of problems and successes, suggestions: __________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

25. Please attach a brief summary of the scientific accomplishments of this cruise.
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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