Pre-Deployment Testing of Docking AUV

Concerns

Expand search area to include coastal zones in region. (Rob)

Logistics of deploying somewhere will increase costs beyond deployment value. (Hans)

Need to identify the pros and cons of test sites.

· lake, 

· near shore, 

· buoy deployed, 

· ROV deployed

The objective is to test AUV docking system in a constrained environment that allows 

· Good visibility of AUV / Dock interaction

· Calm surface conditions to allow many tests per day

· Minimize maximum water depth to simplify recovery operations

· Minimum disruption from competing requirements for resources

· Facilities for team to maximize use of available daylight

· Simulate ocean currents in a controlled environment

Qualifying Criteria for site selection:

· Access for testing

· Operational space, AUV needs to have room to maneuver and not interfere with other uses of lake. Operations area should be a minimum of 300 meter by 600 meter, depth 20 to 30 meters; (1000’ by 2000’, depth of 70 to 100 feet).

· Clear water, clarity to depth is better

· On site housing, closer to work site is better. 

No more than a day’s drive from MBARI to facilitate ready access to resources.

Potential Locations

1) Moss Landing
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b. Water depth for operational area

i. Depth and area only available if testing conducted in open ocean which constrains time of operation due to inclement conditions

2) San Justo Lake (representative of local area lakes)
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b. Water depth

i. Spillway is about 500 ft.

ii. USGS Depth contours show deepest is 400 for depth of 100 feet

iii. Operations area is tight and facility has lots of fishing traffic.

c. Water clarity is < 10 feet

d. On-site housing limited to camping, 

e. Other restrictions include no gasoline engines

· Operational space, AUV needs to have room to maneuver and not interfere with other uses of lake. (1000’ by 2000’ area ???) Water depths of 30 to 100 feet desired.

· Clear water, clarity to depth is better

· On site housing, closer to work site is better. 

· No more than a day’s drive from MBARI to facilitate ready access to resources.

3) O’neil Forebay
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c. Water depth

i. Spillway is at 225, depth contours from USGS show 190 to 200 feet, provides depth of 20 to 30 feet for operations in a region large enough for testing.

ii. Relatively steady state year round level

iii. Water clarity??/

d. On site housing limited to camping (RV?)

4) San Luis Reservoir

a. Water depth

i. Spill way is at 544

ii. Depth contours from USGS show regions at 300 feet

iii. Gives depths of up to 200 feet

iv. Large seasonal variation in level

· Operational space, AUV needs to have room to maneuver and not interfere with other uses of lake. (1000’ by 2000’ area ???) Water depths of 30 to 100 feet desired.

· Clear water, clarity to depth is better

· On site housing, closer to work site is better. 

· No more than a day’s drive from MBARI to facilitate ready access to resources.

1) New Melones Lake 
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2) Don Pedro Reservoir
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b. http://moccasinpointmarina.com

3) Lake McClure
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b. Horseshoe Bend Recreation Area / Willow Creek

Down Selection Criteria

Appendix A

US Navy Dive Table

This is provided as a planning tool for chosing maximum water depth for testing.  It is NOT intended to be used for actual dive operations.   http://www.njscuba.net/gear/trng_04_planning.html

Let's make a dive to 90 ft for 20 minutes, with a 90 minute surface interval between dives, and then another dive to 80 ft for 25 minutes: 

We begin with Table 1: ( above )

a. In Table 1, move down the first column to 90 ft. 

b. Move across the 90 foot row to 20 minutes. ( Do not include your 5 minute safety stop at 15 ft in your bottom time. ) 

Note that our maximum bottom time ( in column 3 ) is 30 minutes, more than what we are planning, so we are ok. If we were doing just one dive, we would now be finished. But we're doing two dives, so now we need to plan the second one:

c. From the same spot in Table 1 [ 80 ft / 20 minutes ] move up to Pressure-Group Letter F. 
d. Enter Table 2 on the diagonal at F and move across, 
ending up at [ 1:30 / 2:28 ] 

e. Move down that column to get New Group Designation D. 

f. Enter Table 3 at Group Designation D. 

g. Move down that column to the 80 foot row, and read off the Residual Nitrogen Time - 18 minutes. 

h. From Table 1 or Table 3, the No-decompression Limit for 80 ft is 40 minutes. 

i. Subtracting our Residual Nitrogen Time from the No-decompression Limit, we get an Adjusted No-decompression Limit of 40 - 18 = 22 minutes for our second dive. 

So we need to adjust our plan of 25 minutes down to 22 minutes. Alternatively, we could extend our surface interval by another hour, which would increase our Adjusted No-decompression Limit to 27 minutes.
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Appendix

Operational Area Layout

Rough numbers from Rob…

Vehicle speed is a nominal 1.5 meters / second, 

Turning radius is 10 meters.

  300 meters by 600 meters

20 to 30 meters deep
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