Project Report

Fisheries and Oceans Canada

Institute of Ocean Sciences

Sidney, B.C., Canada

To:  Regional Director, Science

Final:
 Yes
1.  Cruise/Project No.:  2002-02

2.  Dates:  February 22 to Mar. 3, 2002

3.  Project Names: Test SF6 injection and mapping




4.  Area(s) of Operation: N.E. Pacific to Station P09 
5.  Platform:  John P. Tully


6.  Master:  Murray McGregor

7.  Days Allocated:  11


8.  Days at Sea:  9

9.  Days lost to weather:  0

10.  Days lost to other causes:  1 day to load, 1/2 day waiting for replacement oiler due to injury and 1 day to offload equipment, container lab and 2300L steel tanks 

11.  Appropriateness of platform:   Very good

12.  Safety issues:  Survial suits.  There was not a suit that would fit one of the larger techs of the scientific party and he was therfore not allowed to sail.  This was a very unfortunate and embarassing situation for both the department and the employee.  Every effort needs to be made to ensure this does not happen again.

13.  Cruise/Project Results (see appendix for details): 

The expedition was a very succesful test of the SF6 injection system and mapping capabilities as well as a good learning experience.  The weather was unseasonally calm and the captain and crew were very co-operative helpful and understanding. This made a potentially difficult task enjoyable.  There were some problems with instrumentation software programs that will need to be remedied befor the July expedition.

Work completed included:

· CTD survey for fronts comprised of 13 casts to 200 meters was completed.

· SF6 saturated seawater was injected over a ~2.7 by 3 nautical mile grid of moving water utilising 12 lines ~ 2.7 cables apart. The injection took 9.5 hours. 

· Four mapping surveys of the SF6 patch were undertaken

· Three profiles for SF6 in patch “centre” were attempted with results for two.

· SAMI and Licor p CO2 comparison

· V-fin batfish tested up to 8 knots.

· All four GPS/Argos buoys recovered for reuse in July.

14.  Primary Institute:   Institute of Ocean Sciences, DFO







16.  Chief Scientists/Affiliation:   W. Keith Johnson, DFO, OSAP Division, IOS

17. Science Staff/Affiliations:

Mike Arychuk
IOS

Andrew Macdonald
IOS

Marie Robert
IOS

Tim Soutar
IOS

      Nes Sutherland
Contract

Jeff Sutherland
Contract

Marty Davelaar
cancelled

18.  Equipment:

ADCP:   yes       Other:   multi-frequency sounder, thermosalinograph, 

Onboard analyses included 3 methods for SF6, 2 for pCO2 and 1 for iron. The pH system was not used.   

Winches:


.



type
ID No
Wire type
Wire Condition/Spooling
No Casts/

Depth max

Hawboldt
17026
6000 m CTD
good
18/200 m

Swann 320
1432
5/32”
Rusty spooling gear
4 hour tow







19. Comments and recommendations:   

· As stated earlier the Captain and crew were very co-operate and helpful as well as understanding.

· The new seawater loop system worked well but it should be changed to a pressure regulated system not a flow regluated system.  In the present state if any one valve is changed the others also change flow to account for the difference as ut wants to have the same total flow into the lab manifold.  In a pressure regulated system you would get no change in flow to the individual outlets if one of the valves was adjusted.  It is the indivdual outlets flow that needs to be kept constant not the overall flow.

· A monitor with a Nobletec display in the lab would be very helpful when undertaking surveys in relation to moving buoys.  Being able to see the ships track past and present as well as the position of the buoys would save valuable time in mapping SF6 concentrations.

· Appropriate sized survival suits need to be aquired and made available so that nobody is discriminated against because of size. (see Saftey Issues)

Appendix:  Reports from Participants

CRUISE REPORT 2002-02

February 22 – March 3, 2002

W. Keith Johnson


The John P Tully arrived Friday morning as planned and equipment was loading including the container lab.  The ETD was determined to be 0730 Saturday February 23rd.

Due to an accident during the night the ship’s sailing was delayed as a replacement oiler was brought in.  This allowed more time for setting up equipment and picking up any miscellaneous gear from the lab etc.  The ship sailed at 1500 hours with a compliment of seven scientists.  M. Davelaar was unable to sail due to lack of safety equipment.


As soon as the ship left the dock the final preparations for the SF6 saturation of one of the two 2300 litre tanks was completed and by 1840 the saturation process was begun.  


The following day (24th) we arrived at P8 and began the CTD survey to determine if any fronts were likely to be encountered by the injected patch.  The first of four GPS/Argos drifter drogues was deployed at P09 at 1600 hours to give preliminary data before injection.  Methods were tested for deployment of V-fin and tubing for tomorrow’s injection.  Tubing length increased to enable a depth close to 10 meters for injection.  Mike continued to measure concentration of SF6 in tanks.  Bubbling SF6 continued for 31 hours but saturation was achieved after 21 hours. 


The commencement of SF6 injection started at 0930 on the 25th at the site of the previously deployed buoy (#20307) It was injected at a rate of four and a half litres per minute and a speed of 4 knots.  The second drifter (5 minute update via GPS) was deployed at the end of the first line (~2.7 miles, 1002), however the data coming from it was not usable to start with.  (Note the buoy should have been turned on a few hours prior to deployment to ensure satellite communication is working.)  Initially we moved in the direction of the buoy drift to arrive 2.5 cables south of #20307 (or 4.2 cables in relation to 0900 position).  Due to lack of position from 5 minute buoy we decide it would be better to continue the injection in a northerly pattern as that would require less travel or correction from the lone buoy #20307.  The injection was comprised of twelve lines, each 2.7 miles long was completed in a period of 9 and a half hours.  The 5-minute buoy did start working properly at 1140 or an hour and forty minutes after deployment.  The third drifter (#20310) was deployed half way along line 6 (expected centre of patch).  At 1500 hours we were not able to get positions from the first two buoys likely due to the ships distance away from them.  We then used the centre buoy to determine drift correction for injection track.  For this reason we also deployed the fourth buoy (#30205) at the start of line 9 or end of 8.  We then headed back to the area where the first two buoys were deployed to re-establish communication.  The 5-minute buoy (#30084) was still not communicating properly.  The next morning this buoy was recovered as it was only giving positions on a sporadic basis.  This day was used primarily for test the underway fish sampling for iron while we waited for the patch to mix.  The first mapping commenced at 1822 Feb 26th using the lawn mower pattern going north and south at right angles to the injection.  Mapping continued until 0335 of the 27th when new operator had some trouble with GC timer.  By 0800 Marie had some plotted the concentrations in relation to each of the three buoys using the ships track for position and time and the time and concentration from the GC.  Using this data a position for a CTD rosette cast was chosen in relation to buoy #20307.  When the ship reached the position (C1) the SF6 mapping system confirmed that we were in an area of high SF6. A cast to 200 meters was completed.  Problems with the discrete SF6 GC analyser and possible contamination caused us to cancel other casts planned for the day. 

 That evening at 1830 a second mapping survey was begun.  The SF6 patch had spread significantly. Mapping continued into the afternoon of the 28th as survey lines were quite close and new areas of SF6 were still being encountered. The last north south line (#15) was started at 1312.  From plots of the first part of the survey we chose a position 2.5 miles north and 1 mile east of buoy #20307.  Mapping was continued while proceeding to, and on station, and again confirmed we were in the more concentrated area of the patch.  A 200-meter rosette cast was completed and SF6 samples run on the discrete system with much care and nursing of the system.  SF6 was found down to 75 meters.  

The mapping system software was also upgraded at this time to include SF6 concentration (area) with time and position, eliminating the need to manually input data into excel spreadsheets.  More work is still required on this software to produce a plot of SF6 versus position.  Although we thought this was in place already it was not; Andrew is still working on it.  A few samples were also run on the mapping system for comparison of curve shape only as the two systems are not intercalibrated.  Peak area is generally used.

The third mapping session did not start until 2045 of the 28th and we rotated the survey lines 90 degrees to proceed along east – west lines.  Mapping continued through the morning of March 1st.  A surfer plot of SF6 up to 7 AM was used to pinpoint an area of high SF6.  The concentrations of SF6 had declined noticeably but we were still able to easily locate and confirm our proposed site for an SF6 cast (station C3).  Unfortunately the discrete system couldn’t be coaxed into co-operating and so the samples were run on the mapping system.  We also had some problem with contaminated glass bottles and Nissin samples had to be redrawn just prior to analysis.  The water column was generally mixed to 75 meters with some evidence of SF6 at 100 meters but none at 125 or 150 meters.

An attempt to collect another set of samples at a location further south was foiled when we couldn’t locate the SF6 where we thought it should be.  We decided to go back the more prominent area of SF6 but again were unable to locate it.  Our mapping plots were now much older and the inertial drift pattern of the buoys made it difficult to use them to pinpoint the patch.  

We wanted to try a different method or track for mapping this last evening.  We wanted to try the expanding hexagon but were convinced by the officer on watch that a sector search pattern would be quicker.  We were having difficulty in locating the SF6 patch so reverted to the north south lawn mower pattern before we eventually found the patch.  The second motor on the mapping system started to give out about 0300 and by 0700 was unusable so mapping was aborted and the three remaining buoys were retrieved prior to departure from area at 1000 hours.

SUMMARY and NOTES (Test Expedition 2002-02)

1) Feb 24th CTD survey for fronts comprised of 13 casts to 200 meters was completed.

2) Saturation of SF6 tank took ~21 hours

3) Feb 25th SF6 saturated seawater was deployed/injected over a ~2.7 by 2.7 nautical mile grid of moving water utilising 12 lines ~ 2.7 cables apart. The injection took 9.5 hours. Note this is half the SF6 that is planned for the July 2002 Stn. P injection.

4) Feb  26th to Mar 2nd  Four mapping surveys were undertaken

5) Three profiles for SF6 in patch “centre” were attempted with results for two.

6) Patch was somewhat difficult to find 4 days after injection as the drifters and patch had separated. 

7) SAMI and Licor p CO2 comparison.  SAMI 100 ppm lower than Licor!  Very little change in pCO2 as we were in the same area for days.  Varied less than 20 ppm.

8) V-fin batfish tested up to 8 knots.  Occasionally comes out of water at speeds above 7.5 knots and fairly calm seas.

9) Iron analyzer running daily.  Bulk seawater collected for July expedition.

10) Spec pH not undertaken due to limited manpower.

11) Seabird pH probes not tested due to lack of time/manpower.

12)  Longer injection tube recommended to enable injection at 10 meters.

13) All four GPS/Argos buoys recovered for reuse in July.

14)  New 5-minute update buoy needs to be upgraded for more precise positioning and we need to determine why the signal was only received sporadically and why the anomolas results.  It seemed to work great on deck.

15) The TCD GC worked well, although not calibrated due to the unavailability of suitable standards, in determining when the seawater tank was saturated with SF6.

16) The underway analysis of SF6 also worked well although the motors for raising and lowering the traps into the –70 ethanol bath were faulty.  One failed during testing at sea (before mapping had begun) which meant we had only one half of the system working, thus half the analysis.  We were getting results every 7 minutes rather than potentially every 3 minutes.  An alternate system using an aluminium block was quite ready for this expedition but will be further developed back at the lab.  Alternate motors will also be investigated.  The second motor also failed on the last day. 

17) The discrete SF6 GC system did not function well and will need re-working of the extraction system, which was a carry over from the past.

18) More software development is required for real-time mapping of SF6 with respect to position.

19)  A monitor with a Nobletec display in the lab would be very helpful when undertaking surveys in relation to moving buoys.  Being able to see the ships track past and present as well as the position of the buoys would save valuable time in mapping SF6 concentrations.

20)  The LAN still needs some work.  Cables and a network hub as well as a RS-232 (serial ports) to ethernet interface should be incorporated.

21) The new seawater loop system worked well but it should be changed to a pressure regulated system not a flow regluated system.  In the present state if any one valve is changed the others also change flow to account for the difference as it wants to have the same total flow into the lab manifold.  In a pressure regulated system you would get no change in flow to the individual outlets if one of the valves was adjusted.  It is the indivdual outlets flow that needs to be kept constant not the overall flow.

1

