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Please indicate if proposal includes requests for any of the following (mark all that apply).

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ship Time
	ROV
	AUV
	Wave Glider
	Mini ROV



Please indicate what type of project is being proposed (mark only one).
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	Feasibility/Scoping
[<100 days effort]
	Development[footnoteRef:1] [1:  Development and infrastructure projects must complete the risk matrix (see end of the proposal form).] 

	Research
	Infrastructure2
	Education
	Time Series
	Institute Initiative



Project Manager[footnoteRef:2]:		Gene Massion [2:  Not all projects will require all four titles to be filled in. Please indicate individuals only for those titles that are appropriate for your project. ] 

Principal Investigator:		Ken Johnson
Lead Scientist:			Ken Johnson
Lead Engineer:			Gene Massion
	
	Project Title:		CPF Science Applications

Please indicate which category best describes the project theme (mark only one).

	
	X
	
	
	
	
	
	
	
	
	
	

	Ocean 
biogeochemistry
	Ecosystem dynamics
	Ocean visualization
	Exploration & discovery



Please indicate percentage of effort on this project anticipated for 2023 toward these three highest institutional goals (percentage total should equal 100%). 

	Goal
	Developing/adapting innovative technologies
	Utilizing developments to explore and understand ocean systems
	Technology/knowledge transfer[footnoteRef:3] [3:  This category includes transfer of hardware, know-how, publications, presentations, etc. ] 


	Percentage
	30
	60
	10


2023 Proposal Process – Internal-Only Projects
Submission Deadlines: Phase I – July 13th at 8:00 a.m., Phase II – September 8th  
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1) ABSTRACT (all projects)
[bookmark: _Hlk75781900]The continental shelves and slopes comprise only 5 to 10 % of the ocean’s area, but they contribute half of the global new primary production (Benway et al., 2015). Variability in this new primary production can be a major control on air-sea CO2 flux (Evans et al., 2015). The disproportionately high new primary production in coastal systems supports the vast majority of global fish production (Ryther, 1969), which may be significantly impacted by future climate change (Brander, 2007). Other than remote sensing of ocean color, there are no observing systems that provide a synoptic view of ecosystem processes such as new or net primary production in coastal systems. As a result, the Coastal Carbon Synthesis (Benway et al., 2015) calls for greater use of autonomous platforms and sensors to assess carbon cycle processes, “All coastal regions of North America experience short-term events (e.g., winter storms, plankton blooms, hurricanes, upwelling and acidification events) that can strongly influence carbon delivery, processing, and fate, so there is a need to further develop our observational capacity (e.g., novel autonomous platforms) in all continental margin systems to be able to capture event scale processes and quantify their impacts on coastal carbon budgets.” Coastal profiling floats also provide an efficient means to monitor regional signals of ocean acidification (Chan et al., 2017) in open, shelf waters. 

The CPF is designed specifically to provide a robust, highly capable, reasonable configurable array of observational platforms in support of the type of coastal science research described above.  In this proposal, we are working on applying the current fleet of 3 CPFs to science tasks directly related to the MBARI Chem Sensor lab science mission and to related projects outside our lab.

2) PROPOSAL (all projects)

Background
Provide context for the project, being sure to address these questions: 
· What fundamental problem does this project address, and why is it important?
Please see the abstract above.

· What makes this work relevant to MBARI and the Packard Foundation? 
This project is very much in line with MBARI’s 2011 strategic plan, the technology roadmap and the Packard Foundation’s Ocean Grantmaking Program. The 3 overarching goals from the 2011 strategic plan can be summarized as “Develop or adapt innovative technologies … to explore and understand how natural ocean systems operate and how they respond to natural and anthropogenic change …[and] transfer the knowledge gained, solutions devised, and the technology developed to communities outside of MBARI”.  The CPF extends existing profiling float technology to allow a comprehensive suite of biogeochemical instruments to be deployed in the coastal zone and upper 500 meters of the world’s oceans in order to understand the effects of a warming climate, increased use of nitrogen fertilizers, acidification, loss of sea ice, decreasing oxygen concentrations and a variety of other natural and anthropogenically driven processes. The end goal for the CPF project is to transfer the technology to a commercial partner making it available to the entire oceanographic community.

The CPF fits in 2 of the 3 initiatives identified in the Technical Roadmap, “Taking the laboratory into the ocean” and “Advancing a persistent presence” and the “Biogeochemical cycles” challenge also identified in the Technology Roadmap.

The David & Lucille Packard Foundation U.S. West Coast Strategic Plan identifies 4 desired outcomes for their activities in the next 10 years.  One of these is “Fisheries and protected area managers are equipped to implement ecosystem-based management and adapt to the impacts of climate change and ocean acidification”.  The CPF is targeted at providing precisely the kind of fundamental, economically sustainable, ecosystem wide data required by fisheries and protected area managers to make science driven, ecosystem-based policy decisions.  

· Is this effort linked to other internal or externally funded projects or collaborative efforts?
Magdalena and Yui used the CPF as the platform for their Mixing Rates from Autonomous Platforms in the Coastal Ocean project in 2021. Yui expects to continue using the CPF as a platform for his research efforts. Colleen Durkin has several ways to use the CPF both as a sediment collection platform and as a platform for advanced imaging technologies that she is pursuing.  We were pleased to hear Colleen submitted an OTIC proposal using the CPF as a platform for advanced imaging technology. Andrea Fassbender has also indicated an interest in using the CPF in her research at PMEL.  Thom Maughn has talked with us about putting the Planktivore on the CPF.  

· Where does this work fit into the ~5–10 year plan for your group, at MBARI, and in the field?
By the end of 2023 we expect to have a fleet of 3 CPFs being used on an operational basis by the Chem Sensor and Takeshita lab.  In addition, a goal for the last year of this project is to build on the conversations we’ve had with potential collaborators into actual science missions they can propose as part of their on-going research projects. 

[bookmark: _GoBack]With respect to the new Strategic Roadmap currently being developed, the CPF fits in Challenge #1: “Build technologies to assess, monitor, and predict ocean processes”, Challenge #4: “Explore and observe life in a dynamic ocean” and Challenge #5: “Study the impacts of climate change and other ocean threats”. We are particularly excited about the possibility of moving the CPF technology into the hands of policy makers as described in Challenge #6: “Share what we learn to inform and inspire ocean conservation”.


Nature and Scope of the Proposed Project 
Please provide a sense of the scale and scope of the proposed work. Is this a large de novo R&D effort, modest platform/sensor integration, targeted science investigation with minimal or no engineering needs, extension of current program, small-scale scoping exercise expected to lead to a larger effort, or other? If the project is intended to be multiple years, how will the anticipated level of effort likely change over time?

2023 is the third and last year of the current project.  We do not anticipate submitting a CPF specific proposal for 2024.  The nature of the work we’ve been doing for the last year and half and expect to be doing for the next year and a half can be described as 2 parallel efforts.  First, running pilot science missions in order to validate the CPF as an effective platform for science and refine the existing CPF functionality based on lessons learned from the pilot missions. At this point, we believe we’ve validated both the CPF functionality for science missions and the quality of the data acquired by the CPF. The second effort is finishing the last engineering work required to meet the requirements we set for the CPF.  We hope to have the majority of this work done this year but will be requesting some engineering time next year to provide cover our bases as described in the rest of this proposal.

Does this activity relate to one or more 2023 proposals your team is submitting?
If so, provide a list of relevant projects by project/DQ # and provide a brief description of how they are related. Since resources are limited and cuts during Phase 1 are likely, please indicate where this project fits in the hierarchy of your priorities.  Does this proposal take precedent over other ongoing or planned activities?

The science data processing for the CPF is done in the Chemical Sensor 901217 project.

Anticipated Shared Resource Needs
What staffing is required to advance the work in 2023 (e.g., is this a multi-faceted engineering development or a targeted science investigation that does not require significant use of shared personnel)? Is in-house or contract manufacturing needed? What level of ship/ROV/AUV (DMO) support is likely? If this is intended to be a multi-year effort, please provide a rough indication of anticipated shared resource needs over the duration of the project (e.g., will stay flat, will significantly increase in Year X, will significantly decrease by Year Y).

  [Click here to enter text]  

Anticipated Expenses
What rough order of magnitude direct expense budget is anticipated annually over the course of the project? Is procurement of specialized capital equipment or outside contractors required? Will there be annual travel?

  [Click here to enter text]  

Intellectual Property (IP) Considerations 
Do you anticipate a need for a cooperative research and development agreement or licensing arrangement with an external entity? Will the work potentially result in a patentable product or service? Will novel IP and/or custom-made equipment be created, and how might it be disseminated (e.g., license agreement and/or collaborations)? 

For additional guidance please review MBARI’s intellectual property internal web page: https://mww.mbari.org/itd/ip/.

  [Click here to enter text]  

Data 
What data will be generated? How will they be managed/stored? Are any special data visualization needs anticipated?

  [Click here to enter text]  

Anticipated Impact 
Who are the consumers of the instruments, methods, technology, and data that will be generated within and beyond MBARI? Will the project create tangible connections with other organizations (e.g., academic, NGO, MBA, MBNMS, state or federal agency)?

  [Click here to enter text]  

Anticipated Outreach Needs 
Thinking about the audiences/consumers you highlighted in the question above, do you anticipate needing to create outreach assets to help increase your impact? If so, please specify whether you anticipate needing to work with ITD and also specify what type of asset (story, graphic, animation, video, etc.) you might need.

  [Click here to enter text]  


Continuing Projects Only: Status Report
Briefly provide an update of the current project relative to what was proposed for 2022 by responding to the prompts below. If the project includes multiple subproject projects, please list each of these under a subheading as you deem appropriate.

Current status of project and results to date

   [Click here to enter text]   

What percentage of labor and budget have been used through the 1st half of year?

   [Click here to enter text]   

Will you complete the current year’s scheduled work?

   [Click here to enter text]   

Significant changes from previous project proposal 

   [Click here to enter text]   

Over the past two years, what peer-reviewed publications, education and/or outreach activities have resulted directly from this project? Please be brief.

   [Click here to enter text]   

All Projects: Specific Plans for 2023

Research Activities

   [Click here to enter text]   

Engineering/technology development

   [Click here to enter text]   

Field programs (detail ship requirements/deployments/diver requirements)
In addition to describing anticipated field programs, please be sure to include requirements for specific platforms and equipment (Dorado AUVs, LRAUVs, Wave Glider, mini ROV, etc.) for each proposed field program so that expectations are clear. Requests must also be entered in the budget entry system. 

   [Click here to enter text]   

Specific deliverables

   [Click here to enter text]   

Milestones and required personnel (see personnel classification list for staff classifications)

   [Click here to enter text]   

	2023 Project Start Date: 
[bookmark: Text9]MM/DD/2023
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources[footnoteRef:4] (in hours) for each resource category for all milestones listed here [4:  This number should be the same number you entered on the web budget resource requests for this particular resource.] 


	Milestone Date
	
	
	
	
	
	

	Milestone Description
	
	
	
	
	
	

	Electrical Engineer
	
	
	
	
	
	

	Software Eng-Embedded
	
	
	
	
	
	

	Software Eng-Info Eng
	
	
	
	
	
	

	Mechanical Engineer
	
	
	
	
	
	

	Mechanical Eng-Division
	
	
	
	
	
	

	Mechanical Eng-Mfg
	
	
	
	
	
	

	Associate Engineer
	
	
	
	
	
	

	Electrical Tech
	
	
	
	
	
	

	Software Tech
	
	
	
	
	
	

	Mechanical Tech
	
	
	
	
	
	

	Machinist 
	
	
	
	
	
	

	Divers
	
	
	
	
	
	

	Video Lab
	
	
	
	
	
	

	(Add other categories/rows as needed)
	
	
	
	
	
	



Budget justification

   [Click here to enter text]   

Project team

   [Click here to enter text]   

External consultants/contractors 
If you propose to engage an external consultant/contractor, please attach a sufficiently detailed SOW and budget proposal from the vendor. If approved, a fully executed Independent Contractor Agreement must be in place before work can begin.

   [Click here to enter text]   

Project lab and office space requirements 
In addition to any changes to current space usage, please also include anticipated office and lab needs for students, postdocs, collaborators, etc.

   [Click here to enter text]   

Risk matrix (development and infrastructure projects only)

	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	
	
	
	

	Low
	
	
	
	



Compliance Considerations
Please respond “Yes” or “No” to each line item below, and provide details as necessary.

	CATEGORY
	Yes/No
	DETAILS

	Isotope Use (see policy and cruise planning)
Will the project use stable or radioisotopes?
	
	

	Battery waste over 4 liters (1 gallon)
Indicate type and amount.
	
	

	Liquid hazardous waste over 60 liters (15 gallons)
Indicate composition and quantity.
	
	

	Export Regulation
Foreign collaborations or international travel?
	
	

	Technology access
Any potential exposure to proprietary information about export controlled equipment?
	
	

	Export controlled purchases
Items purchased/in possession or to be purchased that are not on list? 
	
	

	Export controlled items (hardware, software, tech data)
Items to be transferred outside US (temporarily or permanently)? To what countries (including International Waters)?
	
	

	Encryption Items
Use of non-commercial (specially licensed, non-mass-market) encryption or information security software?
	
	

	Work covered by Marine Sanctuary permit?
Yes, if work falls under blanket authorization.
	
	

	Work conducted in SESAs?
ID # for Sanctuary Ecologically Significant Areas
	
	

	Equipment deployed with anchors?
Give details for deployment; recovery if < 500lbs
	
	

	CA Fish & Wildlife permit required for samples?
	
	

	Working in State Marine Protected Area?
	
	

	Require Coast Guard PATON for buoys?
Private Aid to Navigation. Permit in hand?
	
	

	Require Local Notice to Mariners
Indicate who will be submitting
	
	

	Permits from other agencies?
	
	

	Use of active acoustics not already on list?
	
	




