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1.  CANON Science Requirements                                                                                        
a. 4 liter samples rapidly acquired and filtered through modules
b. 50 to 100 ml samples (treated with fixative) returned for analysis
c. Common sample paths and collectors flushed and/or disinfected with agent or…
d. Individual one use sample paths and collectors

2. ESP Science Requirements
a. Rapidly acquired sample or… 
b. Vehicles hovers while sample is acquired
c. Discreet (one use) sample path and collector or… 
d. Flushed and disinfected sample path and collector

3. LRAUV capabilities
a. Power; 14-15 nominal volts @2 amps
b. Buoyancy; package must be neutral
c. Hovering
i. +/-  1 meter, depth only
d. Available Space; (Figure 1)
i. No space in short  (16”) Nose Section 
ii. 6.5” diameter X 10.0” length within Long (24”) Nose Section
iii. 14.0” outboard space on Long Nose Section, when configured without ESP section
iv. Possibly some room (TBD) in ESP section, (dry space within pressure housing)
v. Maximum vehicle length 130.00 inches (excludes use of ESP section & outboard space)
e. Possible Configurations
i. Core vehicle w/ ESP section & Short Nose, (no water sampling outside ESP section)
ii. Core vehicle w/ ESP section & Long Nose, 6.5” diameter X 10.0”  ( capacity up to 2 liters)
iii. Core vehicle no ESP section w/ Long nose 6.5” diameter X 10.0”  & 14” outboard space (capacity 4 liters +)

[image: ]
Figure 1. LRAUV Configurations
4. Options Collection
a. Direct pump
i. Simplest option
ii. Inherently slow acquisition
iii. Requires vehicle to hover for entire sample and filter period
iv. Pump and fluid path can become contaminated
v. Pump and filter path can be flushed and/or disinfected with agent
b. IV bag filled and emptied by pump
i. As above, but allows vehicle too proceed after sample has been acquired
c. Collapsible IV bag(s) within a water filled vessel, filled and emptied by pump (figure2)
i. One use, IV bags addresses contamination issues
ii. Sample size up to 2+ liters
iii. Pump creates delta in pressure within vessel, causing IV bag to fill, pump never contacts sample water. Pump reverses forcing sample thru filter 
iv. Valves required for filtration cycle
v. Number of discreet samples limited to number of bags
vi. As is with the directly filled IV bag, vehicle must hover to acquire sample
vii. Flushing or disinfecting IV bags problematic
viii. Cylinder must be filled with water and sealed on deck
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Figure 2. IV Bags within cylinder

d. Gulper type piston and cylinder driven by electric actuator (figure3)
i. Sample size 1.5 liter (contained within Long Nose Cone)
ii. Sample size 4 liter (utilizing outboard space)
iii. Sample can be rapidly acquired < 5 seconds
iv. Gulper can be readily flushed and disinfected
v. Gulper acts as pump and can generate significant pressures
vi. Unlimited number of cycles 
vii. Some water may be entrained in sampler, < 3 ml
viii. Gulper can be contaminated by aggressive effluent samples
ix. Heaviest option
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Figure 3. 1.5 liter Gulper
e. Other Options
i. Storing energy to aid in more rapid sampling and filtering in springs, capacitors, etc.
1. Limits number of samples
2. Adds weight
3. Takes space
4. ???
5. Options Sampling
a. Filtered Samples
i. Size and specification of filter (TBD)
ii. Some type of manifold required to deliver collected sample to individual filter modules or…
iii. Each IV bag and filter are a dedicated unit
iv. Fixative may be required

b. Samples Returned for Analysis
i. 50 to 100 ml
ii. Stored in in IV bags or syringes
iii. IV bags or syringes easily treated with fixative
iv. IV bags in the water filled cylinder option could be directly filled
v. Syringes or IV bags in the Gulper option would require a manifold 

6. Other Considerations
a. Should there be two separate designs?
i. Less than 2 liter sampler (Gulper or IV bag) that lives in the long nose cone and can supply ESP with water samples in addition to doing some, (small scale) sampling for CANON purposes.
ii. 4 liter sampler (Gulper or IV bag) that makes use of the outboard space, when vehicle is not configured with ESP, and can better address CANON requirements

b. Available space in ESP pressure housing
i. Space available still TBD
ii. Any sampling device housed here must be pressure tolerant to 300 meters
iii. For any sample collected in this space any equal amount of water (pre-loaded) in this section must be expelled at depth

c. Software/Control Engineering
i. Core vehicle control engineering will be required
ii. ESP interface engineering will be required
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