USCG Healy
Helicopter Needs
February 2006


1 Introduction:

Outline of general and specific requirements, timeframe of needs, expectations and preferred capabilities for civilian contracted helicopter services embarked in Coast Guard Cutter HEALY (WAGB-20) during the Spring/Summer/Fall 2006 deployment.
Preface Note:  This product is a work in progress and collaborative effort by Mr. Dale Chayes, HEALY science support (Lamont-Doherty Earth Observatory, Columbia University in the City of New York) and Lieutenant Commander Jim Dalitsch, Operations Officer in HEALY.
Outline:
2.  HEALY schedule



3.  General Requirements



4.  Specific Requirements



4.1.  Lovvorn (HLY0601)



4.2.  Lawver (HLY0602)



4.3.  Mayer (HLY0603)



4.4.  Reves-Sohn (HLY0604)

2 HEALY's Summer 2006 Schedule:

	Sun 30 Apr
	U/W fm Seattle 1400 enr Dutch Harbor

	Thu 04 May
	Pass IVO Kodiak Westbound

	Sat 06 May
	Moor Dutch Harbor 0900 "Dutch I" p/u Lovvorn

	Sun 07 May
	U/W fm Dutch Harbor 1400 (Day 1 of 30 Lovvorn)

	Mon 05 Jun
	Moor Dutch Harbor 0900 "Dutch II" d/o Lovvorn

	Tue 06 Jun
	U/W fm Dutch Harbor 1400 enr Seattle

	Thu 08 Jun
	Pass IVO Kodiak Eastbound

	Mon 12 Jun
	Moor Seattle 1000

	Mon 19 Jun
	U/W fm Seattle 1400 enr Everett, WA training

	Tue 20 Jun
	First Day Everett, WA training

	Thu 06 Jul
	Last Day training

	Fri 07 Jul
	Fuel IVO Seattle, U/W fm Seattle enr Barrow

	Tue 11 Jul
	Pass IVO Kodiak Westbound

	Thu 13 Jul
	Pass IVO Dutch Harbor Northbound

	Sat 15 Jul
	Pass IVO Nome Northbound

	Tue 18 Jul
	"Barrow I" p/u Lawver (Day 1 of 40 Lawver)

	Mon 28 Aug
	"Nome I & Final" d/o Lawver

	Wed 30 Aug
	Moor Dutch Harbor "Dutch III and Final, fuel, stores

	Mon 04 Sep
	U/W fm Dutch Harbor 1400

	Wed 06 Sep
	Pass IVO Nome Northbound

	Sat 09 Sep
	"Barrow II" p/u Mayer (Day 1 of 30 Mayer)

	Sun 08 Oct
	"Barrow III.1" d/o Mayer

	Mon 09 Oct
	"Barrow III.2" p/u Reves-Sohn (Day 1 of 14 Reves-Sohn)

	Sun 22 Oct
	"Barrow IV and Final" d/o Reves-Sohn

	Tue 24 Oct
	Pass IVO Nome Southbound

	Thu 26 Oct
	Pass IVO Dutch Harbor Southbound

	Sat 28 Oct
	Pass IVO Kodiak Eastbound

	Mon 30 Oct
	Moor Prince Rupert 0900

	Thu 02 Nov
	U/W fm Prince Rupert enr Seattle via Inside Passage

	Sun 05 Nov
	Moor Seattle (Todd Shipyard) 1000


From a review of the schedule above, helo locations of embarkation and debarkation can be derived.  This includes passes by Kodiak (slightly out of the way), Dutch Harbor (on the way) or Nome (on the way).

3 General Requirements:

Search and Rescue (SAR):  No enhanced SAR capability is required for the helo(s).  Nothing beyond that inherent to any given helicopter is expected.  Controlled, mechanical hoisting is not a requirement.

3.1 Single Engine Aircraft:

There is no official U.S. Coast Guard doctrinal requirement stating that a commercial helicopter embarked in and operating from a Coast Guard flight deck equipped Cutter must be dual-engined.  Single engine is acceptable.  Dual engine is desirable during missions including frequent open water overflights (Lovvorn) to enhance in-flight safety.
3.2 Fixed Floats:

Advisable for the Lovvorn mission due to frequency over open water.  Desired for all other legs due to convenience of ice landing.  Lawver mission will involve extensive ice landings during a time of the year where surface of ice has many melt ponds and soft surface.  Floats or skis if a wheeled helicopter would be needed. During the Lovvorn mission, most if not all of the flying will be over open water or less than 5/10th sea ice.

3.3 Sling Load:  

Minimum capability of 1,000 pound cargo net hoists.
3.4 Logistics Support:  

The 5 stops IVO Barrow and 1 stop IVO Nome listed in the schedule above will call for the transfer of up to 40 persons and thousand(s) of pounds of gear and equipment.  Could work out an arrangment to use a shore-base aircraft. 
Phase change dates and estimated amount of personnel and cargo:

Barrow I, Tue 18 Jul, p/u Lawver:

33 personnel
2000 lbs cargo

Nome I, Mon 28 Aug, d/o Lawver:

35 personnel
2000 lbs cargo

Barrow II, Sat 09 Sep, p/u Mayer:

28 personnel
1500 lbs cargo

Barrow III.1, Sun 08 Oct, d/o Mayer:

30 personnel
1500 lbs cargo

Barrow III.2, Mon 09 Oct, p/u Reves-Sohn:
32 personnel
3000 lbs cargo

Barrow IV, Sun 22 Oct, d/o Reves-Sohn:
30 personnel
2500 lbs cargo

(personnel) NOTE:  Estimates include Science Party and routine coming and going of Coast Guard personnel.

(cargo) NOTE:  Cargo movements are rough estimates.  Science parties are still determining locations for on and offload of some of the gear.  The primary difference in option is during a pierside portcall crane assist (Seattle, Dutch Harbor) or via helo off Barrow (or Nome).  Cargo weights listed above account for gear and personal luggage.  Currently does not appear that there will be any 500+ lb items which will require helo transport.
3.5 Passengers on the Helo:  

Up to 4 persons (incl pilot).  Initial statement was 6 which was felt excessive.  There is significant gear for Lawver.  Internal storage vs. external storage is very different.  The gear list for Lawver is defined in the science mission section.
3.6 Fuel:  

Closed circuit (NATO Standard D-1 Pressure Refueling Nozzle, specifically Carter 61429A45F) fueling is preferred, but gravity fueling is possible.  Shall use Navy standard JP-5 fuel with FSII additive.

3.7 Maintenance:  

Helo Support Kit (HSK) as determined by the service provider.  A dedicated aviation workshop space (bring your own tools), storage, and office with computer access and email connectivity available in the hangar area.  

3.8 Two Helos during Lawver:  
Two helos during the Lawver (HLY0602) mission due to stated frequency of flying (upwards of 4 sorties/day throughout the 40 day cruise.  This is probably the only two helicopter mission.

EDITORIAL:

Mike: is it understood that these are the same models.

Simon: it would make sense if they were.

Doug: would need to be equipped the same (floats, crews, etc.) do we want the extra cost for brining spares?

Simon: yes.

Doug: on the Palmer they had a fairly good stock

CG HQ: can you imply the need for spares with a readiness requirement?

Doug: we could work with the provider. Last time w/ the Hughes 500 it was a neat package, small blades, small engine, one small package. About $5K extra charge. Bigger extra aircraft will cost more.

Dale: the two don’t need to be identical but need to carry the same set of people and gear.

3.9 Ability to Hangar the Helo(s):  

Roll in/out even if equipped with the preferable fixed floats.  This expectation is driven by a need to create a clear flight deck at any time in the event a MEDEVAC is necessary.  In such a case we may need to land a CG helo or the Barrow North Slope Borough SAR helo.

EDITORIAL:

Mike: there is no timeframe on that?

Ops: we expect 15 minutes to fold birds and roll in. 

Doug: is this on a dolly?

Ops: we don’t have that, it would need to be provided with the helo.

Captain: CG helos have their own wheels. Some skid helos have a lifting dolly. We don’t care how but there has to be a capability to clear the deck.

Doug: if we have fixed floats, have to figure out if the ground handling wheels work with the floats of if there is a separate system (hydraulic dolly) If there are only two hanger doors that are 17’ wide, very few civil aircraft have folding blades. Except for two bladed helos (can go for and aft.) The operator would have to find them, or pull blades to get in the hanger..

Captain: ship will provide personnel to physically move aircraft to/from hangar.

Doug: can research that to find out what is available

EO: if it does involve a dolly system, it has to negotiate the small ramp (fuel dam) about a 3-inch rise that keeps spilled fuel out of the hanger.

Doug: should not be a problem.

3.10 Healy Flight Deck Weight Limit and Rotor Diameter Limit:  

50,000 pound maximum weight, 60 foot rotor diameter.

3.11 Hangar Specs:  

Dual stalls 40 feet deep.  2 individual hangar doors 17 feet wide, 18 feet high.

3.12 Personnel:  

8 maximum to embark and berth in HEALY.

EDITORIAL:

Captain: we put down 8 because that is what we have gotten from CG. If it had to go up, given the size of this summer’s science parties, we could accommodate that.

Simon: we need to insure enough pilots to fly the number of hours we need.

Doug: Two aircraft (single engine, single pilot), one mechanic and three pilots (that are qualified) that would be adequate. Even with a twin, you need two pilots when 10 or more passengers.

Simon: as vendor and AMD look at the tasks.

Tom Quinn: On the Palmer there was a person from the Antarctic contractor representing OAS to certify from the government point of view that flights are happening and signing off on AMDs billing.

Doug: That would work. It’s just another pair of eyes on the invoices that the flights did take place.

Simon: AMD did qualify the pilots before the work.

Doug: The pilots have to be deck qualified before they come out. Would run a qual ride with them to verify.

3.13 Meals: 

Funding should be accounted for under NSF reimbursement.

3.14 Bear Watch: 

While personnel are working on the ice, an armed bear watch must be provided. The bear watch could be suitably qualified flight crew or provided by the Healy.

Simon: may be an issue relative to single vs. twin.  There will be some basic training for everyone who flys?
3.15 "Dunker" Training: 

Doug: We can assist with basic B3 type training. Do we want to do dunker training for all passengers?

CG: we don’t require that for all CG folks.

Doug: for interim passengers: no, just a good safety briefing from the pilot. It is recommended. AMD have their own portable dunker and personnel, just need a pool.

Dale: Lawver and some of his folks have been to dunker training.

Simon: Let’s leave this in the document and have discussion about dunkers.

3.16 Wind Parameters: 

35 kts relative wind speed acceptable.

3.17 Flight Deck Motion Parameters: : 
xxxx

3.18 Helo Navigation Capabilities: 

May be advanced needs in the Lovvorn over-open-water mission.

Dale Chayes will look into the needs further.

3.19 AFF: 

To be developed by Doug Drury.
4 Specific Requirements:

The following section addresses the specific needs of each of the four legs of the Healy’s 2006 arctic field season.

4.1 Lovvorn (HLY0601)
The purpose of this research cruise is to investigate the ecology and food chain in the area of St. Lawrence Island with particular attention to the Speckled Eider which is a top predator.

4.1.1 Ice Reconnaissance  none anticipated.
4.1.2 Aerial Speckled Eider survey

This content is derived from planning information provided by James Lovvorn.

4.1.2.1 Aerial surveys south of St. Lawrence Island
While the Healy is running our grid of oceanographic and bottom sampling stations south of St. Lawrence Island, we would like to use a helicopter to do aerial searches of the study area for Spectacled Eiders (SPEI).  Of the two maps in the attached files, one (Map South) shows the survey area south of St. Lawrence Island, which roughly corresponds to the area covered by our oceanographic sampling grid.  Only one observer (me or one of my assistants) would be necessary.  Flights would typically be at altitudes of 100 to 300 feet.  All flights would be within about 105 statute miles (90 nautical miles) of the ship, and usually much less than that.  If we locate any flocks of SPEI, we might want to circle back to photograph them.

I anticipate running straight transects across the study area.  The spacing of flight lines will depend on visibility, ice conditions, and resulting flight altitude.  For example, if skies are relatively clear and there are no small chunks of ice in the water, it will be easier to distinguish the birds from the water at a higher altitude with wider spacing of flight lines.  Survey effort will be greatest in the northwest quarter of the survey area designated on the map, as that is where we have found the eiders in the past.

I anticipate that, with two flights per day, this survey south of the island could easily be completed within 5 days.

4.1.2.2 Aerial surveys north of St. Lawrence Island

Toward the end of the cruise, we would like to take the HEALY around the western end of St. Lawrence Island to run additional oceanographic stations in the area near the “X” marked on the second attached map (Map North).  From this location, we would like to use a helicopter to perform aerial searches for SPEI in the two areas delineated by dashed lines.  Only one observer (me or one of my assistants) would be essential, although other members of the science team often appreciate the opportunity to see the area from a helicopter.  Flight altitudes would typically be from 100 to 300 feet, depending on visibility and ice conditions.

In the area marked “A” on the map, I anticipate doing straight transects across the area with the spacing of flight lines depending on visibility, ice conditions, and resulting flight altitude as explained above.  All flights would be within 95 statute miles (83 nautical miles) of the ship.  If we locate any flocks of SPEI, we will want to circle back to photograph at least some of them.

In the area marked “B” on the map, we could do transects either parallel or perpendicular to shoreline, depending on visibility, ice conditions, and consultation with the pilot.  Parts of Area B could be as much as 175 statute miles (152 nautical miles) away from the ship.  I am not sure of the flight range of the helicopters to be used, but it seems most efficient to land in Nome to refuel so that more of the area can be surveyed before returning to the ship.

I anticipate that, with two flights per day, we could complete the survey of Area A in 1 to 2 days.  If we can land in Nome to refuel and/or overnight in Nome, we could complete the survey of Area B in 1 to 2 days.
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Figure 1: Helicopter survey south of St. Lawrence Island.
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Figure 2: Helicopter survey north of St. Lawrence Island.

	


4.1.3 Sampling Speckled Eiders (SPEI)

In March 2001, we were very successful at collecting SPEI by landing a helicopter on the ice and setting up decoys on the ice about 100 m away from the edge of the ice.  If there is enough ice of sufficient quality north of St. Lawrence Island in May 2006, and if we find SPEI in leads in that ice, we would like to repeat this effort.  We require ice thick enough to land on (at least 12 inches thick) within 100 m or so of the edge of an open lead containing SPEI.  In March 2001, the flight mechanic leaned out the door while the helicopter hovered just above the ice, and he used an ice auger to measure the thickness of the ice.  If the ice was thick enough, 3 people disembarked from the helicopter: 2 “collectors” with shotguns, and one Coast Guard flight mechanic with a rifle to watch for polar bears.  We also off-loaded about 200 pounds of eider decoys (4 dozen) plus about 50 pounds of shotgun shells.

The helicopter then took off again but stayed in the vicinity.  The flight mechanic with the rifle stayed in radio communication with the helicopter, which picked us up when we had collected our limit.  As collecting can take a number of hours and the ship’s Captain did not want the helicopters to turn off their engines while landed on the ice, the first helicopter went back to the ship and was replaced by the second helicopter that was on the ship at that time.  If we have only one helicopter, it would need to either go back to the ship (or to Nome) to refuel while leaving us on the ice, or else land on the ice and shut off its engine.

It is judged likely that if we do find SPEI in suitable ice conditions, it will be in Area A marked on the map.  Being much closer to the ship, that situation would be preferable.  However, there is a chance that we will find viable conditions for collecting eiders only in Area B.  In the latter case, the ability for the helicopter to refuel in Nome would be sensible and highly desirable.

For the northern survey, it may be most feasible to move a helo to Nome and work out of Nome for the period of time necessary to efficiently cover this area rather than returning to the Healy at the end of each flight.

4.2 Lawver (HLY0602)
The principle goals of this cruise are to obtain seismic reflection and refraction profiles across the Chukchi Cap, Northwind Rise and borderland.

4.2.1 Ice Reconnaissance  
Would mostly be done in conjunction with deployment/recovery of sea ice seismometers.  Would expect no more than 5 dedicated ice reconnaissance flights, all within 30 nms of HEALY.  

4.2.2 Deploy & Recover Sea Ice Seismometers

While the Healy is steaming on seismic lines a number of Sea Ice Seismometers will be deployed in a line forward and behind the vessel. Instruments will be deployed and recovered by helicopter. Assuming good flying conditions and continuous daylight, a maximum of four flights each day are desired.

If everything goes well, the following would be done on each helicopter sortie:

Install sea-ice seismometers on the ice spaced up to 15 km apart.  We would like the ability to put out six of the stations per sortie. Ideally, we would put out the sea-ice seismometers up to 120 km (65 n.m.) in front of the ship and pick them up when they are 100 km (55 n.m.) or more behind the ship.

Each installation includes one Igloo ice chest that contains a large closed cell car-type battery, one Reftek seismometer and recording system, a hydrophone that is put through a hole in the ice, a geophone that is placed on the ice with some snow shoveled on top of it, cables connecting the hydrophone and geophone to the recorder inside the ice chest, a pvc antenna mast that may be up to two meters tall, and two antennas, one for a GPS receiver and the other for a 900 MHz radio telemetry system.  Anticipate time on ice for each installation to be 30 to 45 minutes with the helicopter shut down.
During recovery operations, one of the on-board science personnel will be able to communication with nearby stations via the 900 MHz telemetry link and obtain the GPS location of each instrument package. This should substantially expedite finding the instruments.  Anticipate time on ice for each recovery to be 15 to 30 minutes with the helicopter shut down.
4.2.3 Instrument load estimate for one sortie:

6 ice chests including instrument and battery @ 37 kg (81 lbs) each. (Battery data sheet is attached as Appendix A, On Ice Seismometer battery:)

6 hydrophones with cables @ 3 kg (6.6 lbs) each

6 geophones with cables @ 3.5 kg (7.7 lbs) each

6 PVC antenna masts @ 2 kg (4.4 lbs) each

6 antennas @ 1 kg (2 lbs) each

Total for six stations @ 46.5 kg (103 lbs) each = 618 lbs

4.2.4 Additional Load

Science Personnel (two people)

Ice auger
Survival gear
Tools and miscellaneous supplies including duct tape = 4 kg

Radio telemetry gear (transceiver, antenna and laptop computer)

4.2.5 Dimensions of equipment for each station:

· Ice chests = 62 cm x 41 cm x 40 cm or 24.5 inches x 16 inches x 15.6 inches

· Hydrophones with cables = 30 cm diameter bundle by 3 cm

· Geophones with cables = 30 cm diameter bundle by 3 cm

· PVC masts = 2 m by 3 cm plus two 40 cm cross pieces for base (if helo has skid racks, the antenna masts could go in the skid racks, otherwise they could be segmented if necessary to fit inside the helo)

· antenna = 4.5 cm x 122 cm or 1.75" in diameter x 54" long

4.3 Mayer (HLY0603):

The principal goal of this leg is to perform bottom mapping along the 2,500 meter isobath using the hull-mounted mapping sonar.
4.3.1 Ice Reconnaissance

 Due to the goals of this cruise, the ship needs to make a best effort to follow the contours of the seafloor independent of ice conditions. However, in the event of unusually heavy and/or wind-packed ice, airborne ice reconnaissance from an embarked helicopter may be a significant asset during this cruise, but not absolutely required.

4.4 Reves-Sohn (HLY0604)

The principle mission of this leg is to do engineering test and evaluation of autonomous and cabled systems for mapping and sampling the seafloor beneath ice-covered waters in preparation for a major expedition to the Gakkel Ridge tint he eastern Arctic in 2007.

Deploying an ice-tethered water column profiler is a secondary mission of this leg.
4.4.1 Ice Reconnaissance

Depending upon weather and sea ice conditions, airborne ice reconnaissance may be a significant asset in finding the right ice conditions to conduct the required tests including finding suitable large open leads for surfacing autonomous underwater vehicles.  Anticipate 2 to 4 ice recon flights, upwards of 60 nm from the cutter.  
4.4.2 Ice Tethered Profiler (ITP) Deployment

Ice based observatory placement.  Helo deployment to durable floe.  5 people, 2000 lbs, 3 hours on-ice time.

Previous ITP deployment operations have utilized BO-105-CB helicopters to: 

1) Do reconnaissance to select an appropriate ice floe, and 

2) Transport gear and people for the deployment.  

These particular helicopters can carry up to 4 passengers and have a stated payload (fuel and cargo) of approximately 1500 lb. 
 
The reconnaissance to select the ice floe includes 1-2 scientists (in addition to pilot and bear watch) with a 2” hand auger and measuring tape.  Multiyear ice floes are identified, landed upon and drilled to determine ice thickness.  The ideal floe for an ITP deployment is relatively thick (2.5 to 4 m), level, and sparsely ponded.
 
For the deployment operation, 2-3 scientists (plus bear watch) and approximately 2400 lb. of gear need to be transported to the selected site.  The weights and dimensions of the equipment are itemized in the attached spreadsheet.  Typically 4-5 sling loads of gear are transported to the site, and then another 1-2 flights of personnel and equipment stored in the cargo bay.  Of course, the amount of equipment that can be transported during any single flight is a function of the distance of the site from the ship and the capability of the available aircraft.  The operation to deploy the ITP takes about 3-4 hours.

After successful deployment, 4-5 flights are required to return the deployment gear and personnel to the ship.

Table 1: Equipment weights and dimensions for Ice Tethered Profiler
	
	
	 

	Item
	Unit 
	Weight

	
	Dimensions
	in

	
	L" x W" X H"
	Lbs.

	Ice Tethered Profiler Base Box cont:
	54" x 45" x 16"
	290

	Base of Winch
	
	 

	Hand Crank w/ Pins
	
	 

	Ice Tethered Profiler Gantry Box cont:
	105" x 19" x 18"
	275

	Gantry (w/ feet/chain)
	
	 

	Cleat (w/ hardware)
	
	 

	Base Plates
	
	 

	McKissek Snatch Block
	
	 

	Top Clevis w/ hardware
	
	 

	Assorted 'Lift-All' slings
	
	 

	Ice Tethered Profiler Brake Assembly Box cont:
	44" x 37" x 40"
	269

	Brake Assembly
	
	 

	2 ea. Legs
	
	 

	Drill Arm Extension w/ Pin
	 
	 

	Aluminum Reel cont:  805m 1/4" wire w/ shaft recovery assembly
	35" x 27" x 37"
	560

	250 lb. Cast Iron Mooring Anchor
	12" x 8" x 6"
	250

	Large Akio sled
	90" x 26" x 9"
	11

	Small Akio sled
	50" x 26" x 9"
	28

	Assorted snow shovels
	48" x 12" x 5"
	20

	Ice Tethered Profiler
	79" x 19" x 21"
	150

	2 ea. Tool Boxes cont: assorted tools, spares, and bumper stops
	17" x 12" x 10"
	20

	Surlyn Foam Ice Tethered Buoy w/ box
	51" x 33" x 38"
	338

	Jiffy Head w/ 4" & 10" auger blades (w/ extensions)
	36" x 15" x 5"
	100

	1 ea. Fuel container
	10" x 7" x 8"
	10

	6' Step Ladder
	72" x 12" x 12"
	25

	 
	Total Weight
	2346

	
	
	


5 Appendix A, On Ice Seismometer battery:
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