Exhibit A
 Statement of Work #2 (year 5)

University of Alaska and WHOI will use reasonable research efforts to develop and demonstrate a system for conducting and reporting oceanographic measurements at high-latitudes across a spectrum of open water to ice-covered waters using an autonomous underwater vehicle. The system builds on an existing Tethys System Long Range Autonomous Underwater Vehicle (“LRAUV”) as it is well-suited for overcoming the many challenges faced, especially for under ice operations. 
MBARI’s responsibilities towards reaching that goal during Year 5 are to help with the integration of a WHOI Whisker-box cable latch and DUSBL acoustic homing device.  These devices will allow the DHS/WHOI LRAUV to locate and anchor to a vertical cable lowered below the ice to enable recovery of the vehicle in ice covered seas.
To that end, on a schedule from July 2018 through June 2019, MBARI undertakes to:
1. Design brackets to hold the whisker box and DUSBL in the nose section of the DHS/WHOI LRAUV.
2. Design the clearance hole openings in a longer nose shell to support the whisker box and DUSBL.
3. Supply machine drawings required to fabricate the new parts.
4. Integrate and test the whisker box and DUSBL in the MBARI test tank and opportunistically offshore MBARI.
On January 31th, 2019 MBARI proposed to the DHS/ADAC a funding request to support the integration of a camera system, refinements to the line capture/acoustic homing system and operational support for oil spill detection off Santa Barbara California and under-ice testing at a TBD location.  All travel expenses to be paid by ADAC.  The acoustic homing system modifications will require outside support from IntuAware.
This work will support WHOI’s DHS supported mission to detect oil under floating sea ice during the period 9/1/18-11/30/19. To that end, on a schedule from February 1 2019 through June 30th 2019, MBARI undertakes to:
a. [bookmark: _GoBack]LBL Navigation
i. Work with IntuAware and create a new navigation mode to navigate using Long Base Line acoustic beacons.
ii. Conduct at-sea tests using WHOI supplied LBL transponders
b. Oil plume tracking
i. Help IntuAware modify existing MBARI plume tracking algorithm and LRAUV vehicle code to work for oil leak plumes 
ii. Conduct at least two multi-day sea tests of plume tracking missions from Moss Landing using chlorophyll as the oil proxy.
iii. Pack up the WHOI/DHS LRAUV into shipping crates for WHOI to ship to Santa Barbara or TBD Gulf of Mexico location.
iv. Support a five days of LRAUV operations offshore Santa Barbara or TBD Gulf of Mexico location with at least one person on-site plus vehicle remote piloting from MBARI. 
c. Under-ice 
i. Support a three-day deployment at a TBD frozen lake with one person on-site.
ii. Modify existing LRAUV missions to perform acoustic homing using the WHOI DUSBL.
iii. Implement acoustic abort and return home mission.
iv. Perform at least two test deployments using acoustic homing with image validation and acoustic abort and return.
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