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CRUISE OVERVIEW
A.  Summary 
The Abaco time series began in earnest in August 1984 when NOAA extended its Straits of Florida program to include measurements of western boundary current transports and water mass properties east of Abaco, the Bahamas. Since 1986, over 20 hydrographic sections have been completed east of Abaco, most including direct velocity observations by Pegasus and/or Lowered Acoustic Doppler Current Profiler (LADCP). Transient tracer (CFC) measurements have been made on 7 of these sections, at roughly 2-year intervals. Current meter arrays were also maintained from April 1986 to April 1997.  A new international program funded by the United Kingdom’s Rapid Climate Change Program and the United States National Science Foundation began in March 2004 and is scheduled to end in 2008.  Included in this program is a new deployment of current meter moorings along the Abaco section (the UK segment of the program continues with moorings across to the east edge of the Atlantic basin).  Independently, the National Oceanic and Atmospheric Administration began a monitoring program in September 2004 utilizing inverted echo sounder moorings (some including bottom pressure measurements and near-bottom current meters) along the Abaco section.  All of these programs are collaborating on scientific analysis and on logistics.  The repeated hydrographic and tracer sampling at Abaco has established a high-resolution record of water mass properties in the Deep Water Boundary Current (DWBC) at 26ºN, which for temperature and salinity can be reasonably constructed back to about 1985 (Vaughan and Molinari, 1997; Molinari et al., 1998). Events such as the intense convection period in the Labrador Sea and renewal of classical Labrador Sea Water in the 1980's are clearly reflected in the cooling and freshening of the DWBC waters off Abaco, and the arrival of a strong CFC pulse, approximately 10 years later.  This program is unique in that it is not just a single time series site but instead is a section from which transport can be directly calculated, of which very few are available in the ocean that approach a decade or more in length.

To achieve the goals of NOAA's strategic plan in terms of understanding the Atlantic Ocean's role in decadal and longer time scale climate variability, these continued time series observations at Abaco are seen as serving three main purposes:

1. Monitoring of the DWBC for water mass and transport signatures related to changes in the strengths and regions of high latitude water mass formation in the North Atlantic.  Monitoring water mass properties in the DWBC at key locations is one part of an effort to track decadal changes in large-scale water mass properties.

2. Serving as a western boundary endpoint of a subtropical Meridional Overturning Circulation (MOC)/heat flux monitoring system designed to measure the interior dynamic height difference across the Atlantic basin and the associated baroclinic heat transport. 

3. Monitoring the intensity of the Antilles current as an index (together with the Florida Current) of inter-annual variability in the strength of the subtropical gyre.  Variations in the strength of the subtropical gyre in relation to the North Atlantic Oscillation (NAO) has been proposed as an important mechanism in the atmosphere-ocean feedback within coupled models (e.g., Latif and Barnett, 1996).  

During the March 2006 survey, full water column hydrographic and CTD observations are to be taken in the Florida Straits and East of Abaco Island, Bahamas.  Two Inverted Echo Sounder moorings will be recovered and redeployed.  There will be 3 tall and 3 short moorings recovered and six deployments.  Acoustic telemetry will be employed at three other Inverted Echo Sounder mooring sites in order to retrieve data without recovery of the instruments themselves.  Please see attached station locations.  Extended Seabeam surveys in the Florida Straits may be conducted, time permitting. 

B.  Operating Area
The operating area is in the Straits of Florida and East of Abaco, Bahamas at 26N.  See Figure 1.

[image: image1.wmf]
Figure 1: Typical CTD locations for the Western Boundary Current Time-Series (note during Sept 2005 cruise, the ship will depart Barbados and return to Charleston).
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OPERATIONS
A.  Data to be collected
     1.
CTD profiles of depth along hydrographic transects in the Florida Straits and East of Abaco Island, Bahamas.  Approximately 58 stations will be completed to full water depth, estimated maximum near 6000 meters.

     2.
Water samples collected in rosette bottles for comparison with the CTD profiles.

     3.
Profiles of northward and eastward velocity from the LADCP.

     4.
Salinity of the water samples collected with the bottles.

     5.
Dissolved oxygen concentration in the water samples collected with the bottles.

6. Continuous recording of ship mounted ADCP data.  

7. Heading data from both the MAHRS gyro system and the Seapath GPS system for correction and processing of shipboard ADCP data.

     8.
Continuous recording of Thermosalinograph (TSG).

     9.
Continuous recording of Seabeam bathymetry requested (with help from ship science technician)

10. Inverted Echo Sounder deployment, recovery, and telemetry data recovery (with help from ship deck crew).

11. Mooring deployment and recover (with help from ship deck crew).

     12.  Seabeam survey in the Northwest Providence Channel and in the Straits of Florida.  

B.  Staging Plan
Preliminary staging of the US equipment for the cruise will be conducted in Charleston, SC for CTD/IES instrumentation.  We plan to send to the ship ten-foot container storing CTD/IES equipment in early February.  We request that the ship take delivery, and secure this container (we will require the assistance of a winch operator to move the container onboard the ship).  We   will meet the ship on Monday, February 13, 2006 for the purposes of securing equipment and if necessary loading the container at that time.  A list of equipment to be brought aboard is shown in the FACILITIES section of the Project Instructions and in Appendix B.  

The UK mooring equipment will be loaded onboard on March 7-8, in Barbados.  The UK mooring group is already in contact with the Brown crew to schedule a meeting in January to discuss logistical issues.  In Barbados prior to sailing, one mooring wire will need to be wound, readied for deployment (estimated time 6 hours).

The science party will arrive in Bridgetown Barbados on Tuesday, March 7, 2006 for final staging prior to the cruise.  The science party requests permission to stay onboard the ship Tuesday and Wednesday night (March 7-8, 2006) to facilitate maximum time for setup of the scientific gear prior to sailing.  We understand the galley may not be available for science party meals before sailing.  We will require the assistance of the shipboard ET and Survey Technician for 4 hours on Tuesday and 8 hours Wednesday to help install computer systems, terminations for the CTD and other science equipment.  

C.  Cruise Plan
The NOAA Ship Ronald H. Brown (RHB) will depart Bridgetown, Barbados, on Thursday, March 9 2006, to begin scientific operations.  The primary goal of the cruise is to sample along previously occupied hydrographic sections (see Table 1 for station locations).   All attempts will be made to reoccupy these stations as closely as possible however, prevailing weather conditions as well as changes in scheduling and scientific objectives make the exact determination of the station coordinates impossible at this time.  The actual hydrographic stations sampling plan may deviate from this proposed plan in both number of stations and their locations.  The cruise will proceed from Barbados to the easternmost station location, performing one or more test casts in route.  The exact location of the test stations will be determined in consultation with the ships crew.  Upon completion of the CTD stations along 26.5N, the Brown will clear Bahamian customs and begin mooring operations, both Inverted Echo Sounder (IES) and moorings.

Mooring operations include the three tall moorings with a mixture of CTDs, current meters, and McLane Moored profilers, and three short moorings including a short upward looking ADCP mooring and two bottom landers instrumented with duel bottom pressure recorders (see sketch and Table 2). We plan to recover and re-deploy this array in April 2006 and April 2007.  Daylight operations will be required for most of these operations.  An estimated work schedule is shown in Table 3.

One IES with a current meter, called a C-PIES, will be recovered and redeployed and one Inverted Echo Sounder with a bottom pressure sensor (PIES) will be recovered and redeployed.  At the site of each IES being recovered a CTD cast will first be completed, and time permitting at each IES deployment site an additional CTD cast will be done after the deployments.  The recoveries and deployment will all involve the use of an over-the-side transducer as well as the spar transducer in the ships hull.  Additionally at three sites where Inverted Echo Sounders have previously been deployed, data will be downloaded via acoustic telemetry using an over-the-side transducer.  Daylight hours are not required for the PIES recoveries or the deployments nor is it required for the acoustic telemetry.  Daylight recovery for the C-PIES is preferable, but not essential.  IES recoveries/deployments will typically take place at night after other mooring operations are completed.  See Table 4 for a complete list of IES locations and operations.

Time permitting, a Seabeam survey will be conducted within the Straits of Florida.  A map of the proposed cruise track is shown in Figure 1.  On March 28, 2006, the RHB will dock in Charleston, SC.  
D.  Waypoints
Approximate Station Locations are listed in Table 1.  These are subject to change. 

	Bardaos
	13
	8.00
	N
	59
	39
	W

	1
	26
	30.00
	N
	69
	30.00
	W

	2
	26
	30.00
	N
	70
	0.00
	W

	3
	26
	30.00
	N
	70
	30.00
	W

	4
	26
	30.00
	N
	71
	0.00
	W

	5
	26
	30.00
	N
	71
	30.00
	W

	6
	26
	30.00
	N
	72
	0.40
	W

	7
	26
	30.00
	N
	72
	23.00
	W

	8
	26
	30.00
	N
	72
	46.00
	W

	9
	26
	30.00
	N
	73
	9.00
	W

	10
	26
	30.00
	N
	73
	32.00
	W

	11
	26
	30
	N
	73
	55
	W

	12
	26
	30
	N
	74
	14
	W

	13
	26
	30
	N
	74
	31
	W

	14
	26
	30
	N
	74
	48
	W

	15
	26
	30
	N
	75
	5
	W

	16
	26
	30
	N
	75
	18
	W

	17
	26
	30
	N
	75
	30
	W

	18
	26
	30.00
	N
	75
	42.20
	W

	19
	26
	30.2
	N
	75
	52.00
	W

	20
	26
	30.0
	N
	76
	0.00
	W

	21
	26
	30.00
	N
	76
	5.70
	W

	22
	26
	30.03
	N
	76
	13.00
	W

	23
	26
	30.03
	N
	76
	21.00
	W

	24
	26
	30.00
	N
	76
	28.00
	W

	25
	26
	30.00
	N
	76
	33.00
	W

	26
	26
	30.45
	N
	76
	38.00
	W

	27
	26
	30.0
	N
	76
	43.00
	W

	28
	26
	30.00
	N
	76
	46
	W

	29
	26
	31.00
	N
	76
	50.00
	W

	30
	26
	31
	N
	76
	54
	W

	31
	26
	31.0
	N
	76
	56.00
	W

	Rec WB1
	26
	30.16
	N
	76
	49
	W

	Dep WB1
	26
	30.16
	N
	76
	49
	W

	IES A
	26
	30.67
	N
	76
	50.39
	W

	Rec WB2
	26
	30.92
	N
	76
	44
	W

	Rec WB ADCP
	26
	32.34
	N
	76
	53
	W

	Dep WBL1
	26
	30.02
	N
	76
	42
	W

	PIES B
	26
	30.04
	N
	76
	28.06
	W

	Dep WB2
	26
	30.92
	N
	76
	44
	W

	Dep WB ADCP
	26
	32.34
	N
	76
	53
	W

	PIES C
	26
	30.01
	N
	76
	5.73
	W

	Rec WB4
	26
	30.02
	N
	76
	2.6
	W

	WBL2
	26
	30.02
	N
	75
	24
	W

	 C-PIES D
	26
	29.97
	N
	75
	42.19
	W

	Dep WB4
	26
	30.02
	N
	76
	2.6
	W

	Hole-in-the-wall
	25
	48
	N
	77
	11
	W

	N End NWPC
	26
	28.8
	N
	78
	40.1
	W

	32
	26
	26
	N
	78
	40
	W

	33
	26
	20
	N
	78
	43
	W

	34
	26
	15
	N
	78
	46
	W

	35
	26
	10
	N
	78
	48
	W

	36
	26
	4
	N
	78
	51
	W

	S End NWPC
	26
	1.9
	N
	78
	51.9
	W

	Waypoint
	26
	15
	N
	79
	6.4
	W

	37
	26
	3
	N
	79
	13.98
	W

	38
	26
	3
	N
	79
	18.78
	W

	39
	26
	3
	N
	79
	23.94
	W

	40
	26
	3
	N
	79
	28.86
	W

	41
	26
	3
	N
	79
	34.02
	W

	42
	26
	3
	N
	79
	39.9
	W

	43
	26
	3
	N
	79
	45.96
	W

	44
	26
	3
	N
	79
	51
	W

	45
	26
	3
	N
	79
	55.98
	W

	46
	26
	3
	N
	79
	59.94
	W

	47
	26
	3
	N
	80
	3.9
	W

	Waypoint
	26
	3
	N
	80
	5
	W

	west end 27N
	27
	0
	N
	79
	59.2
	W

	48
	27
	0
	N
	79
	56
	W

	49
	27
	0
	N
	79
	52
	W

	50
	27
	0
	N
	79
	47
	W

	51
	27
	0
	N
	79
	41
	W

	52
	27
	0
	N
	79
	37
	W

	53
	27
	0
	N
	79
	30
	W

	54
	27
	0
	N
	79
	23
	W

	55
	27
	0
	N
	79
	17
	W

	56
	27
	0
	N
	79
	12
	W

	east end 27N
	27
	0
	N
	79
	11
	W

	Charleston
	32
	39.70
	N
	79
	40.90
	W

	
	
	
	
	
	
	


PLEASE NOTE:  Blue Highlighted stations are way-points.  No scientific operations planned except underway data acquisition and most way points are quite movable (except those marking the end points within the Florida Straits). We request that the ship steam from the East/West waypoints along 27oN (indicated with an “*”) while operating the seabeam and shipboard ADCP instruments to obtain a complete transport section through the Florida Straits.  Yellow highlighted stations include some IES operations (Tan are IES locations only).

	Mooring
	Water Depth

m
	Lat °N
	Lon °W
	type
	Deployment time (hrs)
	Recovery time (hrs)

	WBADCP
	500
	26.5391
	76.8810
	adcp
	1
	1

	WB1
	1400
	26.5027
	76.8138
	ctd/cm
	4
	4

	WB2
	3900
	26.5137
	76.7371
	ctd/cm
	8
	8

	WBL1
	3900
	Near WB2
	Near WB2
	Bottom lander
	2
	Not recovered until 2007

	WB4
	4790
	26.4907
	76.0433
	MMP
	8
	8

	WBL2
	5000
	26.5
	Position to be 150km offshore from WBADCP
	Bottom lander
	2
	Not recovered until 2007


Table 2: Western boundary mooring array with nominal depths, positions and estimated deployment and recovery times. Note WBL1 and WBL2 will be on a two-year cycle and be recovered in 2007, but landers will be deployed each year, giving two years of data with a one-year overlap. 

	In port
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5

	Wind WB1
	1. Recover WB1

3. Deploy WB1

3. Recover WBADCP

4. Nightime IES work 
	1. Recover WB2

2. Wind WB2

3. During winding of WB2 deploy WBADCP and WBL1 as these don’t require winch

4. Nightitme IES work
	1. Deploy WB2

2. Wind WB4

3. Nighttime IES work
	1. Recover WB4

2. Deploy WBL2

3. Nighttime IES work
	1. Deploy WB4

2. Nighttime IES work


Table 3: Example mooring turnround schedule. This schedule assumes a 12 hour working day the majority of which is daylight. This schedule also assumes there is a winch with two drums so that a wire can be prepared for deployment on one half and a wire recovered on the second half.

	Mooring 

name
	Mooring

type
	Longitude
	Latitude
	Activity

	A
	PIES
	76º 50.4’ W
	26º 30.7’ N
	Recovery & 

Deployment

	B
	PIES
	76º 28.1’ W
	26º 30.0’ N
	Telemetry 

	C
	PIES
	76º 05.7’ W
	26º 30.0’ N
	Telemetry 

	D
	C-PIES
	75º 42.2’ W
	26º 30.0’ N
	Recovery & 

Deployment

	E
	PIES
	72º 00.3’ W
	26º 29.9’ N
	Telemetry


Table 4:  Inverted Echo Sounder locations and planned activities. 
E.  Station Operations

CTD Operations:  CTD casts will include the CTD unit, a Lowered ADCP unit and a Rosette sampler.  Approximately 58 casts will be conducted to full water column depth, maximum estimated at 6000 meters.  We will require a package tracking system and display for the CTD operations (Knudsen/Bathy2000).  

IES Mooring Deployments and Recoveries: The PIES mooring (with anchor) weighs approximately 100-200 lbs., and consists of a roughly 1 meter tall instrument with a 1 meter anchor line and an anchor.  Deployment for the PIES can be done onsite, and can be done via the A-frame or via a crane using a quick-release line.  The mooring should sink at roughly 60 meters/minute once deployed.  If problems occur during deployment and the PIES must be recovered, a grappling hook and line will be required.  PIES deployment can be done day or night.  The C-PIES mooring (with anchor) weighs approximately 250-350 lbs., and consists of a PIES mooring that sits in a metal frame with a 50 meter cable stretching up to a current meter and a set of flotation balls.  After the PIES and C-PIES mooring deployments, a standard over-the-side transducer will be lowered into the water to test communications with the moorings.  While the communications tests are being done, a CTD cast will be done at the site of the moorings.  The PIES recovery will involve a standard over-the-side transducer that will send down acoustic signals initiating a release.  Once released, the PIES will rise at roughly 60 meters/minute.  At the surface the PIES have both a strobe light and a radio transmitter to aid in recovery.  The PIES moorings to be recovered will consist of a roughly 1 meter tall instrument package along with a ten meter long line with a small float at the end.  Recovery is done via a grappling hook, which is thrown across the ten-meter line and the package is pulled onboard by hand or via a small winch.  The package weight will be roughly 100 lbs.  The C-PIES recovery will be essentially the same as the PIES, however the instrument to be recovered will have a 50 meter data cable connected to a current meter and flotation; approximate package weight will be 150-200 lbs., and recovery can be done via grappling hook and crane/A-frame.  We will require the use of a Knudsen or the Bathy2000 to receive communications from the IES moorings.  We may need the spar transducer for the IES recovery and deployment operations.  

IES Telemetry operations:  The IES Telemetry operations will involve an over-the-side transducer that will be in the water for several hours maintaining communications via a deck-box and computer.  Some telemetry operations will be completed during CTD casts at the site.  

Mooring Operations:  The deployments include identifying and checking the site, streaming the mooring, drop the anchor, listen to the mooring to seabed and then a triangulation survey (triangulation survey for WB1, WB2, WB4 only). The three quick simple moorings are WBADCP, WBL1 and WBL2. These are lifted overboard in one unit then released on position.

Schematic of the moorings are included in appendix C.
F.  Underway Operations

The ship shall continuously collect P-code GPS, ADCP, meteorological, thermosalinograph (TSG), and bathymetric (Seabeam) data while underway.  The ship shall also collect 1-second heading information from both the MAHRS gyro and SEAPATH GPS system for comparison and testing.  Time permitting a Seabeam survey will be conducted west of Abaco Island in the Florida Straits.  Underway measurements of trace gases will be conducted using an equilibrator installed and operated by Shari Yvon-Lewis from Texas A&M University.

Event files:


We need one file with


1-second data with the following:



Pcode time, lat, lon, cog and sog



Seapath heading, pitch and roll



MAHRS heading (and pitch and roll if available)



Gyro heading


We need four standard event files Jonathan Shannahoff  produced for us last year with

            10-second data in the following files:



Position



Wind



Obs



Bathy Depth
G.  Small Boat Operations

Small boat operations are not anticipated to be needed for this cruise, except possibly to clear customs in Marsh Harbor, Abaco Island.

H.  De-staging Plan
De-staging will occur on March 28-30, 2006, while the ship is in Charleston, SC.  All scientific equipment will be off-loaded at that time.
FACILITIES
A.  Equipment and Capabilities Provided by the Ship
The following communications devices are currently on board the Ronald H. Brown.

1.   High Frequency SSB (SEA 330):  SEA Inc. 300-watt high frequency transceiver. The transceiver covers a frequency range from 1.6 to 29.9 MHz 

2.   Sperry Global Maritime Distress and Safety System (GMDSS) 

3.   Satellite communication system (INMARSAT -A, -B, -M).

4.   Five fixed VHF radios with eight channels pre programmed with a selection of marine band and NOAA frequencies.

5.   Cell phones

The electronic instrumentation used for navigation includes:

6.   Trimble Centurion P-code GPS

7.   Magnavox MX-200 GPS

8.   Northstar 941x differential GPS 

9.   Sperry Mark 37 Gyro Compass

10.   Sperry Rascar Touch Screen navigational radar. (S-band (10 cm) 30 kW radar and an X-band (3 cm) 25 kW radar)

11.   Simrad Robertson Dynamic Positioning System

12.   Raytheon model DSN-450 Doppler Speed/distance log

      13.
NAVTEX receiving and printing the international automated medium frequency (518 KHz) weather warnings

      14.  Weather maps: Medium frequency/high frequency

Scientific Equipment requested from the Ship

     1.
Echo Sounder (Ocean Data Equipment Corporation (ODEC) Bathy 2000 or the Knudsen system) used in 12 kHz mode (to track CTD package to within 10 meters of the bottom) to be used while on CTD station.

     2.
Continuous Seabeam 2112 (12 kHz) swath bathymetric sonar system sampling while underway between stations.

     3.
Barometer

     4.
WOCE IMET sensors

     5.
Hydrographic Winch system and readouts (using 0.322 conducting cable for CTD operations).

6. Hull mounted acoustic Doppler current profiler (RD Instruments (RDI), 75 kHz Ocean Surveyor acoustic Doppler current profiler) with gyro input.

7. MAHRS gyro system for acquisition of heading data used by acoustic Doppler current profiler.  

8. Seapath GPS system for acquisition of heading data for testing the new MAHRS system.  

9. Winch/Crane for IES deployment and recovery (must be capable to lift 400 lbs).

10.  A-Frame winch for mooring deployment and recovery.

B.  Equipment and Capabilities Provided by the Scientists
In addition to the suite of oceanographic and meteorological instruments on board the Ronald H. Brown, the science party will bring the following instruments and materials on board (see appendix for full specifications):

     1.
Seabird 911+ CTD to collect profiles of depth.  An altimeter will be installed, but it is considered a backup to the shipboard 12kHz tracking of the CTD package.
     2.
General Oceanics 24 bottle rosette wheel to collect water samples for comparison with the CTD profiles.
     3.
Two RDI 300 kHz and one 150 KHz lowered acoustic Doppler current profilers (LADCP) to measure profiles of northward and eastward velocity.
     4.
Salinity sample bottles and standard seawater.
     5.
One automated oxygen titration system built by NOAA to measure the dissolved oxygen concentration in the water samples.
     6.
Several computers for data acquisition and initial processing.
7. Equipment to support IES mooring recovery, deployment and telemetry, including 2 new IES moorings to be deployed.

8. One PC/Laptop running Windows NT/2000/XP for SCS feed into wet lab.

9. One PC/Laptop with autosal interface for connection to Autosal in temperature controlled salinity room.

10. An automated Gas chromatograph with mass spectrometer (GC/MS) built by Shari Yvon-Lewis (TAMU) to analyze water samples collected from the rosette for a suite of halocarbons (incl. CFCs, HCFCs, and biogenic halocarbons) and alkyl nitrates.  

11. Another automated GC/MS built by Shari Yvon-Lewis (TAMU) to make continuous underway measurements of the same suite of halocarbons and alkyl nitrates in air and equilibrated headspace from an equilibrator.  The equilibrator will be installed and operated by Shari Yvon-Lewis (TAMU).

12. Each instrument in 9 and 10 has a dedicated computer for data acquisition.  We will also bring 2 additional computers for integration and processing of the data. (4 computers from TAMU)

DISPOSITION OF DATA AND REPORTS

A. Data Responsibilities

The Chief Scientist will be responsible for the disposition, feedback on data quality, and archiving of data and specimens collected on board the ship for the primary project.  As representative of the program manager (Director, AOML), the Chief Scientist will also be responsible for the dissemination of copies of these data to participants in the cruise, to any other requesters, and to NESDIS in accordance with NDM 16-11 (ROSCOP within 3 months of cruise completion). The ship may assist in copying data and reports insofar as facilities allow. 

The Chief Scientist will receive all original data gathered by the ship for the primary project, and this data transfer will be documented on NOAA Form 61-29 "Letter Transmitting Data". The Chief Scientist in turn will furnish the ship a complete inventory listing all data gathered by the scientific party detailing types and quantities of data. 

Individuals in charge of piggyback projects conducted during the cruise have the same responsibilities for their project's data as the Chief Scientist has for primary project data. All requests for data should be made through the Chief Scientist. 

The Commanding Officer is responsible for all data collected for ancillary projects until those data have been transferred to the project's principal investigators or their designees. Data transfers will be documented on NOAA Form 61-29. Copies of ancillary project data will be provided to the Chief Scientist when requested. Reporting and sending copies of ancillary project data to NESDIS (ROSCOP) is the responsibility of the program office sponsoring those projects. 

DATA REQUIREMENTS 

The ship's SCS system should log the following parameters:

     PCODE_TIME (HHMMSS)

     PCODE_LAT (DEGMIN)

     PCODE_LON (DEGMIN)

     PCODE_QUALITY (1=std)

     PCODE_COG (Degrees)

     PCODE_SOG (Knots)

     MK37-Gyro (Degrees)

     PCODE-SOG-msec (M/SEC)

     TSG_Unit_Temp (Degrees_C)

     TSG_Conductivity (Mega_Mhos)

     TSG_Salinity (PPT)

     Barometer (MB)

     Precip9-trwlhs (mm/hr)

     Imet-Rain (mm)

     Imet-Rel_Hum (Percent)

     Imet-Temp (Degrees_C)

     Fluoro-Value (PPM)

     Imet-TWind1-Speed-MSEC (M/SEC)

     Imet-Twind1-Dir (Degrees)

     Imet-Rwind2-Spd-Knts (Knots)

     Imet-TWind2-Speed-KNTS (Knots)

     Imet-TWind2-Dir (Degrees)

     Bottom Depth (meters) 

The ship shall record ADCP raw data continuously during the cruise.

The following data products will be produced by the ship and, if requested, will be given to the Chief Scientist at the end of each leg: 

  a. navigational log sheets (MOAs); 

  b. salinity determinations; 

  c. calibration data for Autosals; 

  d. copy of SEAS data diskettes; 

  e. CDs of Sea Beam and navigational data, including location and depths of acoustic profile locations;

  f. SCS tapes; 

  g. ADCP raw data on CD/DVD

B. Pre- and Post-Cruise Meetings 
A pre-cruise meeting between the Commanding Officer and the Chief Scientist will be conducted either the day before or the day of departure, with the express purpose of identifying day-to-day project requirements, in order to best use shipboard resources and identify overtime needs. A brief post-cruise meeting will be held when convenient.

C. Ship Operations Evaluation Report
A Ship Operations Evaluation Report will be completed by the Chief Scientist and given to the Director, AOML, for review and then forwarded to OMAO. 

ADDITIONAL PROJECTS 
A.  MOC Directives
Any additional work will be subordinate to the primary project and will be accomplished only with the concurrence of the Commanding Officer and the Chief Scientist(s). 

The following projects will be conducted by ship's personnel in accordance with the general instructions contained in the MOC Directives, and conducted on a not-to-interfere basis with the primary project: 

  a. SEAS Data Collection and Transmission 

  b. Marine Mammal Reporting 

  c. Bathymetric Trackline 

  d. Weather Forecast Monitoring

  e. Sea Turtle Observations 

  f. Automated Sounding Aerological Program 

B.  Underway Measurements in support of Global Carbon Cycle Research
The underway sensors on RHB will be used in support of the objectives of the Global Carbon Cycle Research (GCC) to quantify the uptake of carbon by the world's ocean and to understand the bio-geochemical mechanisms responsible for variations of partial pressure of CO2 in surface water (pCO2).   This work is a collaborative effort between the CO2 groups at AOML and PMEL.

Principal investigators:

        Dr Rik Wanninkhof, AOML 305-361-4379    wanninkhof@aoml.noaa.gov

        Dr Richard Feely, PMEL 206-526-6214    feely@pmel.noaa.gov 

The semi-automated instruments are installed on a permanent basis in the hydrolab of RHB.   All work is performed on a not-to-interfere basis and does not introduce any added ship logistic requirements other than the continuous operation of the bow water pump and thermosalinograph.  The chief scientist assumes responsibility of the hazardous materials aboard RHB for this project.  A list of the HAZMAT associated with this project is provided in Appendix A. 

HAZARDOUS MATERIALS 

A. Policy Compliance
RONALD H. BROWN will operate in full compliance with all environmental compliance requirements imposed by NOAA.  All hazardous materials and substances needed to carry out the objectives of the embarked science mission, including ancillary tasks, are the direct responsibility of the embarked designated Chief Scientist, whether or not that Chief Scientist is using them directly.  The ship's Environmental Compliance Officer (ECO) will work with the Chief Scientist to ensure that this management policy is properly executed, and that any problems are brought promptly to the attention of the Commanding Officer.  Scientific HAZMATS will not be left aboard without a trained spill responder from the science party remaining aboard with them.

The scientific party, under supervision of the Chief Scientist, shall be prepared to respond fully to emergencies involving spills of any mission HAZMAT.  This includes providing properly trained personnel for response, as well as the necessary neutralizing chemicals and clean-up materials.  Ship's personnel are not first responders and will act in a support role only in the event of a spill.

The Chief Scientist is directly responsible for the handling, both administrative and physical, of all scientific party hazardous wastes.  No liquid wastes shall be introduced into the ship's drainage system.  No solid waste material shall be placed in the ship's garbage. 

B. Inventory
The Chief Scientist will provide the Commanding Officer with an inventory indicating the amount, concentrations, and intended storage area of each hazardous material brought onboard, and for which the Chief Scientist is responsible (see Appendix A).  This inventory shall be updated at time of offload, accounting for the amount of material being removed, as well as the amount consumed in science operations and the amount being removed in the form of waste.

The ship's dedicated HAZMAT Locker contains two 45-gallon capacity flammable storage cabinets and one 22-gallon capacity flammable storage cabinet.  Unless there are dedicated storage lockers (meeting OSHA/NFPA standards) in each van, all HAZMAT, except small amounts for ready use, must be stored in the HAZMAT Locker.

C. MSDS
All hazardous materials require a Material Safety Data Sheet (MSDS).  Copies of all MSDSs shall be delivered to the ship at least two weeks prior to sailing.  The Chief Scientist shall have copies of each MSDS available when the hazardous materials are loaded aboard.  Hazardous material for which the MSDS is not provided will not be loaded aboard.

RADIOACTIVE ISOTOPES
No radioactive isotopes will be used on this cruise.

MISCELLANEOUS
A. Scientific Berthing 

The Chief Scientist is responsible for assigning berthing for scientific party within the spaces designated as scientific berthing. The ship will send current stateroom diagrams to the Chief Scientist showing authorized berthing spaces. The Chief Scientist is responsible for ensuring the scientific berthing spaces are left in the condition in which they were received; for stripping bedding and linen return; and for the return of any room keys which were issued. 

The Chief Scientist is also responsible for the cleanliness of the laboratory spaces and the storage areas utilized by the scientific party, both during the cruise and its conclusion prior to departing the ship. 

All persons boarding NOAA vessels give implied consent to comply with all safety and security policies and regulations which are administered by the Commanding Officer.  All spaces and equipment on the vessel are subject to inspection or search at any time.  All personnel must comply with OMAO's Drug and Alcohol Policy dated May 7, 1999, which forbids the possession and/or use of illegal drugs and alcohol aboard NOAA Vessels.

B. Medical Forms and Emergency Contacts 

The Chief Scientist will provide medical forms for all cruise participants as soon as practicable and no less than four weeks prior to departure. Forms must be provided to the ship's medical officer.

Prior to departure, the Chief Scientist must provide a listing of emergency contacts to the Executive Officer for all members of the scientific party, with the following information: name, address, relationship to member, and telephone number. 

C. Shipboard Safety
Wearing open-toed footwear or shoes that do not completely enclose the foot (such as sandals or clogs) outside of private berthing areas is not permitted.  Steel-toed shoes are required to participate in any work dealing with suspended loads, including CTD deployments and recovery.  The ship does not provide steel-toed boots.  Hard hats are also required when working with suspended loads.  Work vests are required when working near open railings and during small boat launch and recovery operations.  The ship when required will provide hard hats and work vests.

D. Communications
The Chief Scientist or designated representative will have access to ship's telecommunications systems on a cost-reimbursable basis.  Where possible, it is requested that direct payment (e.g. by credit card) be used as opposed to after-the-fact reimbursement. Ship's systems include: 

1. INMARSAT-B

INMARSAT-B provides high quality voice and fax communications (9600 baud) and high-speed data transmission, including FTP; it is the primary means of transferring email.  Cost is $2.60/min for voice and fax; $7.25/min for high speed.  INMARSAT-B calls may be made collect or charged to credit card; cost is approximately $2.60/min **.

2. INMARSAT-M

INMARSAT-M (or Mini-M) provides medium quality voice communications.  Cost is $2.15/min.  INMARSAT-M may be charged to credit card or collect.

3. INMARSAT-A

INMARSAT-A provides high quality voice communications as a backup system.  It can also provide fax communications (9600 baud) and high-speed data transmission, including FTP.  Cost varies from $2.65/min to $5.60/min for voice and fax depending on vendor and peak vs. off-peak rates.  High speed costs $10.80 - $15.60/min.  INMARSAT-A may be charged to credit card or collect.

**Note:  All rates listed are based on direct-dialed business calls to the US.  Collect, or calls charged to credit calls are charged higher rates, subject to additional fees, and may have minimum charges.

4. E-mail

An e-mail account for each embarked scientist will be established by the ship's LET.  The account name will use the person's first and last name as listed in Personnel Section.  The e-mail address for scientists will use the format: firstname.lastname.atsea@rbnems.ronbrown.omao.noaa.gov

Example: molly.baringer.atsea@rbnems.ronbrown.omao.noaa.gov

Each member of the ship's complement (crew and scientists) will be authorized to send/receive up to 15 KB (approximately 3 pages of text) of data per day ($1.50/day or $45/month) at no cost.  E-mail costs accrued in excess of this amount must be reimbursed by the individual.  At or near the end of each leg, the Commanding Officer will provide the Chief Scientist with a detailed billing statement for all personnel in his party.  Prior to their departure, the chief scientist will be responsible for obtaining reimbursement from any member of the party whose e-mail costs have exceeded the complimentary amount.

5.  Contacts

Important phone numbers, fax numbers and e-mail addresses: (Up-to-date phone numbers can be found on the MOC web site at www.moc.noaa.gov/phone.htm#RB)


RONALD H. BROWN (to call from US)

- INMARSAT-B VOICE:
011-OAC-336-899-620 (approx $2.60/min)

- INMARSAT-B FAX:    
011-OAC-336-899-621

- INMARSAT "M" VOICE:
011-OAC-761-831-360  (approx $2.99/min)

- INMARSAT-A VOICE: 
011-OAC-154-2643 (approx $5.60/min)

- CELLULAR:     

757-635-0678

- OOD CELLULAR:

206-910-3584

NOTE:   For RB-03-02 cruise, the ship will be operating in range of the Atlantic Ocean Satellite (West) with Ocean Area Code (OAC) = 874.


Program contacts

Molly Baringer


Molly.Baringer@noaa.gov

305-361-4345

Lisa Beal



lbeal@rsmas.miami.edu

305-421-4093

Christopher Meinen      

Christopher.Meinen@noaa.gov  
305-361-4355


E-mail addresses:

MOP radio room:             

Radio.Room@noaa.gov

Commanding Officer, RHB

CO.Ronald.Brown@noaa.gov

Executive Officer, RHB   

XO.Ronald.Brown@noaa.gov

Field Operations Officer, RHB
FOO.Ronald.Brown@noaa.gov

Medical Officer, RHB                
Medical.Ronald.Brown@noaa.gov

E.  Port Agent Services/Billing
Contractual agreements exist between the port agents and the Commanding Officer for services provided to NOAA Ship RONALD H. BROWN.  The costs for any services arranged through the ship's agents by the scientific program, which are considered to be outside the scope of the agent/ship support agreement, will be the responsibility of that program. Where possible, it is requested that direct payment be arranged between the science party and port agent, as opposed to after-the-fact reimbursement to the ship's accounts. 

F.  Wage Marine Working Hours and Rest Periods
The Chief Scientist shall be cognizant of the reduced capability of RONALD H. BROWN's operating crew to support 24-hour mission activities.  Wage marine employees are subject to negotiated work rules contained in the applicable collective bargaining agreement.  Dayworkers' hours of duty are a continuous eight-hour day, beginning no earlier than 0600 and ending no later than 1800.  It is not permissible to separate such an employee's workday into several short work periods with interspersed non-work periods.  Dayworkers called out to work between the hours of 0000 and 0600 are entitled to a rest period of one hour for each such hour worked.  Such rest periods begin at 0800 and will result in such a dayworker being unavailable to support science operations until the rest period has ended.  All wage marine employees are supervised and assigned work only by the Commanding Officer or his/her designee.  The Chief Scientist and the Commanding Officer shall consult regularly to ensure the shipboard resources available to support the science mission are utilized safely, efficiently, and in accordance with the above policies.
APPENDICES
A. List of Hazardous Materials

CHEMICAL REAGENTS USED FOR THE 

DETERMINATION OF DISSOLVED OXYGEN IN SEA WATER
NAME OF CHEMICAL
AMOUNT OF CHEMICAL      
COMMENTS
Manganese Chloride

2 Liters, (600gr/Liter)


Solution

Alkaline Sodium Iodide
2 Liters, (320gr. Sodium Hy-

Solution





droxide + 600gr. Sodium Iodide,





in each liter). 

Sulfuric Acid


2 Liters, 280ml/liter


Dilute Solution

Sodium Thiosulfate

3 Liters, 10gr/Liter


Very Dilute Solution



3 vials of 10gr. Thiosulfate

Granular Salt

Potassium Iodate

1 Liter, (0.3567gr/Liter) Std.

Very Dilute Solution










Primary Standard

Triton(R) X-100

1 Liter (Polyethylene Glycol

Solution





Octylphenyl Ether)

CHEMICAL REAGENTS USED FOR THE 

DETERMINATION OF HALOCARBONS IN SEA WATER AND AIR
NAME OF CHEMICAL
AMOUNT OF CHEMICAL      
COMMENTS
Magnesium Perchlorate
500 g




Granular Salt

Isopropanol


4 Liters (1 x 4 L bottle)

Solvent

Acetone


4 Liters (1 x 4L bottle)

Solvent

Sulfuric Acid


500 mL (250mL/500mL)

Solution

Helium, compressed

5 steel cylinders Carrier Grade
Compressed Gas

Air, compressed

2 aluminum cylinders (size a)

Compressed Gas

B. Equipment/Van List
1) AOML General Scientific Equipment




WT:
0.75 ton







SIZE:
Small miscellaneous equipment



 

tools, & laptops







SITE:
Oceanographic Lab

Oxygen Equipment:

1. Sample bottles- 10 blue plastic cases, 24 x 16 x 12, 20 lb each.

2. Reagents- 2 blue plastic cases, 24 x 18 x 14, 50 lbs each.

3. Titration Equipment- 1 aluminum box, 24 x 24 x 16, 70 lbs.

4. Misc. supplies- 2 cardboard boxes, 16 x 15 x 14, 30 lbs each.


Misc. Equipment

1. 5 boxes standard water, 6x6x16, 30 lbs total


2. 2 computers, 16x16x10, 20 lbs total

3. 2 laptops, 
14x2x9, 10 lbs total

4. 2 LCD monitors, 16x12x2, 4 lbs total

5. 2 tool boxes, 30”x16”x30”, 200 lbs total

6. 2 boxes misc. supplies, 16”x16”x36”, 150 lbs total 

2) AOML CTD Rosette with LADCP (1)


WT:
1 ton


SIZE:
4'L x 4'W x 6'H


SITE:
Standard CTD Location

1. 3- Seabird 9 CTDs, 8”x8”x36”, 90 lbs total

2. 1 – RDI LADCP system, 400 lbs

3. 1 – “AOML” LADCP 150 kHz system plus batteries, 24”x24”x6’400 lbs

4. 2 – “AOML” 300 kHz ADCP workhorses, 12”x16”x20”, 80 lbs total

5. 2 – CTD frame, underwater sampling package, 6.5’x48”diameter, 1300 lbs/each

6. 2 boxes CTD sensors, 16”x18”16, 30 lbs total

3) AOML PIES (1 for Deployment)



Total weight approx. 200 lbs










SITE:
Fantail
1.    IES: SIZE: 24X24X48, WT=100 LBS
2.    90 LB ANCHORS: 2 Total 
3.    MISC SUPPLIES 1 BOX: 24X48X24, 100 LBS
4.    DECK UNIT, TRANSDUCER 
5.    RADIO DIRECTION FINDER
4) AOML C-PIES (1 for Deployment)



Total weight approx. 400 lbs










SITE:
Fantail
1.    IES: SIZE: 24X24X48, WT=100 LBS
2.    ACOUSTIC CURRENT METER W/FLOTATION: 24X24X48, 100 LBS
3.    150 LB ANCHORS: 2 Total 
4.    MISC SUPPLIES 1 BOX: 24X48X24, 100 LBS

5) United Kingdom Mooring equipment


Equipment will arrive Barbados in three (3) standard size D containers. 


One D-container will be loaded onto the ship and used for laboratory space.


See appendix C for mooring schematics that include mooring instrumentation.

6) Texas A&M University tracer equipment

WT:
1.5 ton







SIZE:
Equipment, tools, & computers







SITE:
Oceanographic Lab

	#
	Length
	Width
	Height
	Description
	Weight (lbs.)

	1
	41.12
	37.12
	30.97
	Gas Chromatograph, Mass Spectrometer
	200

	2
	29.06
	27.00
	30.62
	Electronic module, power supply, toaster oven
	59

	3
	32.75
	20.87
	51.31
	Chiller, cold block, 3 carboys, 2 variacs
	300

	4
	32.75
	20.87
	23.31
	Valve housing w/ 3 valves, fittings
	60

	5
	27.75
	26.25
	23.69
	4 vacuum pumps,
	152

	6
	25.50
	24.06
	31.99
	Computer, monitor, keyboard, mouse, software
	85

	7
	25.50
	24.06
	26.37
	2nd valve housing
	67

	8
	25.50
	24.06
	26.37
	Tools, supplies
	150

	9
	42.75
	30.75
	33.24
	Purge module w/ autosampler, gas purifiers
	200

	10
	25.50
	24.06
	28.06
	Buckets, ropes, tie-downs
	60

	11
	25.50
	24.06
	28.06
	Glassware - syringes, spargers, sample bulbs
	60

	12
	27.00
	28.00
	31.00
	Pumpboard, tubing
	60

	13
	28.50
	28.50
	22.00
	Flasks, ducting, filters
	100

	14
	36.00
	26.00
	26.00
	Spares: CPU, electronics, pump
	125

	15
	32.75
	20.87
	51.31
	Chiller, cold block
	260

	16
	30.00
	20.00
	20.00
	Small steel cylinder
	75

	17
	41.12
	37.12
	30.97
	2nd GC and Mass Spectrometer
	200

	18
	29.06
	27.00
	30.62
	2nd electronic module
	100

	19
	42.75
	30.75
	33.24
	Equilibrator
	150

	20
	
	8.00
	53.00
	Air, compressed
	76

	21
	
	8.00
	53.00
	Air, compressed
	76

	22
	
	9.00
	56.00
	Helium, compressed
	110

	23
	
	9.00
	56.00
	Helium, compressed
	110

	24
	
	9.00
	56.00
	Helium, compressed
	110

	25
	
	9.00
	56.00
	Helium, compressed
	110

	26
	
	9.00
	56.00
	Helium, compressed
	110


C. Mooring Schematics
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