Exhibit A
 Statement of Work #4 (year 7)
[bookmark: _GoBack]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 7 
To that end, on a schedule from July 2020 through June 2021, MBARI undertakes to perform 1175 hours of engineering work consisting of the following tasks:
· Plume mapping - 240 hours
. Plume Model 
. Develop standalone application for a static model on BSC - 40 hrs
. Augment SeaOwl component to ingest external LCM data in simulate hardware mode - 20 hrs
. Port existing ocean data sim engine (subset of internal sim) to BSC- 20 hrs
. Refine model for three different static plumes- 20 hrs
. Refine model to change dynamically -20 hrs
·  On-board Plume Mapping
. Refine existing plume mapping behavior - 20 hrs
. Test in Monterey with model and upwelling- 60 hrs
· Refine BSC environment for external users
·   	Generate example BSC app + documentation - 40 hrs
· Upgrade vehicle systems - 300 hours
· Multibeam sonar integraiton
. Mechanical integration - 60 hrs
. Software integration (power, , missions, behavior, timekeeping, automated wpt ingest from MB system) - 60 hrs
. Develop mapping behavior with MB System input - 40 hrs
· Inertial Navigation System (INS) integration
. Mechanical integration - 10 hrs
. Software integration (alignment behavior, power, depth, nav, ethernet, DVL, GPS ephemeris)- 40 hrs
· Circular DUSBL
. New double ping option, and some format changes - 50 hrs
. Sea trials, testing and refinement - 40 hrs
· Operations Support
· New England under ice
·    Prep, travel (3 engineers), operations - 240 hrs
· Great Lakes under ice
·   Prep, travel (3 engineers), operations - 240 hrs
· Barrow sea tests
·   	prep -10 hrs
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