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Project Description:  This is a follow-on proposal from the feasibility study that is ongoing through 2016.  The core science rationale is unchanged and supports the Integrated Time Series and Pelagic Benthic Coupling and the Carbon Cycle projects while the engineering challenge is aimed at advancing a persistent presence in the deep ocean by developing AUVs capable of 12-month deployments.  We have broadened the science application of this effort to investigate the geologic evolution of mud volcanoes and the biogeochemical processes that occur within these methane rich ecosystems, as well as advancing the studies of this and surrounding environments of the upper slope of the Beaufort Sea.
This is a 4-year project to design an AUV system capable of 12-month persistent observations with one AUV to be deployed for multiple years at the 4000m deep Station M site and a second AUV to be deployed for one year under the ice in the Beaufort Sea.  To achieve 12 month endurance we will build a docking station to securely hold the AUV in a dormant state between the 4 to 6 missions.  The AUV periodically wakes up, runs a routine mission, re-docks and returns to the dormant state.

We are ½ way through an initial feasibility study and we’ve identified 5 risk areas: (1) Robust Docking, (2) Hibernation, (3) Long-term effects of immersion, (4) Software reliability and (5) Schedule risk.  For each of these issues we’ve designed a risk-mitigation strategy that will be reviewed at the Concept Design Review in December 2016.
The program is broken into four phases:

1. Design: 2017 Q1-Q3; CDR in Aug 2017; Dock and homing system design; Corrosion mitigation; Hibernation and safety subsystems; Payload design
2. Fabrication: 2017 Q3- 2018 Q3; A testing vehicle that is a hybrid of the arctic vehicle’s nose/mid-body and a standard mapping tail with existing plastic shells will be built first.  Construction of two dedicated vehicles with long endurance components will begin Jan 2018.
3. Testing: 2017 Q4 – 2019 Q4; Docking testing below a buoy offshore MBARI will begin by the end of 2017 and proceed to deployment at MARS in 2018, ending with a 3-month deployment in 2018 Q4.
4. Science Operations Trials: 2019 Q2 ship Arctic system; Q3 Deploy Arctic system; Q4 deploy Station M system.
The arctic science mission has a deployment window in Fall 2019, which necessitates a fairly aggressive development and testing plan with Go/NoGo gates that are shown in Figure 1 below.  We are fortunate to have the previous docking effort, a strong fleet of Dorado vehicles and components, strong industrial partnerships with companies such as Sonardyne and General Atomics, and the MARS node available to address most of the high-risk elements of this proposed effort.  However, we still need to build two dedicated AUVs and perform the requisite testing in less than 2 ½ years. If we cannot demonstrate a path to success, the project could be ended, scaled back or possibly the arctic deployment postponed. We believe that these gates and a thorough at-sea testing plan mitigate much of the risk with this effort.   The science payoff is high and this project aligns well with the Persistent Presence theme of the MBARI Technical Roadmap.
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Figure 1: Park-n-Fly Timeline
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