Lagrangian Sediment Trap 900743
31 December, 2007 Project Update

Highlights:
1. We received our first Davis Solo float on Dec. 1st.

2. The “simple” LST assembly was built up and tested first in the tank, then on two missions in the ocean on December 13th.

3. The novel passive descent weight release actuators worked well, though on both dives the weight was released at 400m verses the intended 480m.

4. The variable buoyancy system successfully arrested a slow descent on the second dive.

5. Buoyancy of the LST was increased on command by the onboard software at the end of the planned mission. 

6. The passive ascent weight release actuator that will be used on the drones was successfully tested on the LST.

7. We acoustically tracked the position of the LST while it was submerged. 

8. We demonstrated a technique to measure acoustic range to a passive reflector using the Benthos Acoustic Modem.  We hope to use this system to detect the presence of an iceberg above an LST.

9. We recovered the LST.
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Figure 1: Lagrangian Sediment Trap (LST) drifting at about 500m.
Issues
1. Poor depth control. During the first mission the LST landed on the seafloor at 674m, well below the 500m target depth.  We recovered the vehicle with Ventana, removed 100 grams of ballast and redeployed.  During the second dive the vehicle arrested its descent at 630m depth; again, deeper than we planned.  We believe this is a depth control tuning issue that can be addressed, although a 130m overshoot in depth control is acceptable for the proposed iceberg mission.  We are waiting for feedback from Scripps on this overshoot issue.
2. Descent weight fired 80m too shallow.  The descent weight was tested successfully 12 times in the pressure test chamber.  We are not sure why it released 80m shallower in the field.  It may be temperature or depth-rate related.  Nonetheless this design is acceptable for our planned mission.

3. 
Unreliable acoustic ranging.  The acoustic ranging we did with the modem was not robust, with many pings returning no range measurement.  This is probably due to the large amount of acoustic noise being generated by the Pt. Lobos, as this has been a problem on previous Rover missions on the Pt. Lobos, but not on the W. Flyer.  During the deployment below the iceberg, we expect a very quiet acoustic environment with better targets (ice and air/water interface instead of soft sediments) at shorter ranges and therefore we are not too concerned with this issue.
3. Delayed delivery of Solo Float from Scripps.  The delivery of the Solo float was about 4 weeks late.  We hope to have the second float delivered in early February for full system tests in April so a significant delay would be a concern for a 3 May 2008 shipping deadline.  
4. Vehicle Payload and trim.  We have a heightened respect for the sensitivity of the delicate neutral buoyancy needed for successful operations of this type of vehicle.  The 200 gram buoyancy “engine” used on the Solo Floats is barely adequate for normal variations in water density; therefore, the vehicles must be trimmed within grams of neutral buoyancy and entrained air must be minimized with any remaining micro-bubbles carefully accounted for.  Thousands of these types of vehicles have been successfully deployed, so we are confident we can learn to accurately trim the LST for future deployments.  A related challenge has to do with the minimal amount of reserve buoyancy.  When the (optional) ascent weight was released, surface stability of the vehicle was compromised.  We’ll have to be careful re-arranging the payload weights to maintain stability after the ascent weight is jettisoned.  If needed, we can add secondary floatation to solve this challenge, so we are not too worried about this issue.
Summary


A prototype Lagrangian Sediment Trap (LST) was deployed in the ocean to 500m on December 13th.  While the deployment was not flawless, the basic components of the system were successfully demonstrated and the LST was recovered.   We are confident the remaining challenges are tractable and therefore hope we are given the opportunity to continue to develop the LST for test deployments off Antarctica in June.  
With Management Team approval, we will:
1. Order our second Solo Float with NSF funding
2. Build a second sediment trap assembly for the second LST.

3. Build three simple drones

4. Perform full system tests offshore Monterey with the Pt. Lobos on April 4th and April 28th. 

5. Ship the two LST systems to Pt. Hueneme by May 1st.

6. Deploy in the Weddell Sea under icebergs during May-June 2008 cruise on RVIB N.B. Palmer.

7. Purchase a third and possibly a fourth Solo

8. Build up all LSTs with sample chamber opening/closing, sonar data logging and any improvements deemed necessary after the June deployments

9. Ship all systems in mid December 2008 for deployment in Weddell Sea during March-April 2009 cruise on N.B. Palmer.
