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	a) Has a Director’s Questionnaire been submitted?   
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1 If an award is likely, please notify the Grants Office and obtain an external project number to enter at the top of this form. If not likely or unsure, you do not need to enter budget information in the budget entry system but a proposal form should still be submitted.
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[Less than 100 days effort]
	Development
	Research
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	Time Series
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	Ocean 
biogeochemistry
	Ecosystem dynamics
	Ocean visualization
	Exploration & discovery







Please indicate percentage of effort on this project anticipated for 2020 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:2] [2:  This category includes transfer of hardware, know-how, publications, presentations, etc. ] 


	Percentage
	60%
	20%
	20%


2020 Proposal Process – External/Shared Projects (fully or partially funded by an 
external grant and MBARI resources are being requested)
Submission Deadlines: Phase I – July 17th at 8:00 a.m., Phase II – September 5th
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1) ABSTRACT (new projects only)

All processes in the ocean are fundamentally governed by the physics of fluid motion. However, the oceanographic community currently does not have instrumentation to characterize fluid motions at spatial and temporal scales relevant to many critical oceanographic processes. Robust, high resolution volumetric fluid-flow measurements are needed to answer a wide array of science questions that include: fluid fluxes along the seafloor for development of biogeochemical flux models in active seafloor environments, quantification of particle fluxes to elucidate carbon cycling in midwater, direct measurement of organismal feeding interactions, and monitoring complex flows that impact the health of coral reefs and other benthic systems. Without direct in situ measurements, the oceanographic community is currently limited to using laboratory studies and numerical modeling to address many of these issues. Some in situ flow instruments exist, but at their current state (e.g.; limited to 2D, requiring bright laser illumination, etc.) their utility is restricted to a narrow spectrum of situations in ideal conditions. 
Visualization of fluid motion alone is nearly impossible because water is transparent. In order to infer motion of fluids, scientists and engineers rely on the motion of proxies like suspended microbubbles or particles. In the ocean, particles can be found at all depths, and they range in size, shape, and composition. While their presence can enable visualization of fluid motion in situ, particles and aggregates play a critical role in our understanding of how deep sea inhabitants survive (and thrive), and how the ocean regulates climate. Ocean biology helps regulate the amount of carbon dioxide in the Earth’s atmosphere through the biological carbon pump. This pump operates by capturing carbon dioxide in the upper-most part of the ocean via photosynthesis and subsequent generation of additional biomass. This biomass (and carbon) can eventually form ‘marine snow,’ and particles that sink to the deep sea may remove carbon from the atmosphere for thousands of years. Marine snow is also the primary food source for many deep-sea animals. The magnitude and mechanisms of the biological pump are still hotly debated due to the lack of observational tools that can resolve particle/aggregate fields and fluxes. This lack of observational tools leads to uncertainty in how much carbon is sequestered by the ocean globally.
To address this need, we propose to develop an optical imaging system called EyeRIS. This instrument will be capable of quantifying three-dimensional fluid motions and the size-and type distribution of particles (and living organisms) over unprecedented time and space scales throughout the water column. If successful, this instrument will enable quantitative observations in midwater and the benthos, and will inform nearly all fields in oceanography and marine science.



2) PROPOSAL

Research activities (brief overview of activities to take place in 2020)

We plan to design and build a version of EyeRIS that can be deployed on an AUV and demonstrate its performance during the second half of 2020 

Engineering/technology developments (describe tasks in 2020 for shared labor resources)

We will design and fabricate a new pressure housing for EyeRIS along with the mechanics to mount EyeRIS in the nose cone of the LRAUV. We will either buy or build strobes to illuminate the volume imaged by EyeRIS. We will write the driver software to allow EyeRIS to integrate into an LRAUV mission. 

Field programs in 2020 that use MBARI marine assets (must provide schedule for AUVs/mini ROV, including any necessary time for shipping)
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.  

[bookmark: _GoBack]We plan to use 5-10 days of LRAUV possibly coordinated with CANON

For work that involves using MBARI marine assets, please respond to the following, as applicable.

Isotope Usage
Project teams must provide details regarding any planned isotope use on shore, on ships, in the Sanctuary, etc. Please review the guidance on isotope usage at http://www.mbari.org/at-sea/cruise-planning/hazardous-materials/ and policy at http://mww.mbari.org/safety/SafetyManual/Isotope_Use_Policy.pdf, and then provide details on plans below.

We have no plans to use isotopes

Safety Disposal Needs
So the Safety office can plan and budget accordingly, please respond to the questions below regarding  any anticipated safety disposal needs for the coming year. Budget for cost of such removal will be captured by the safety office based on responses received.

Will this project generate more than 1 gallon (4 liters) of battery waste per year?

No

If yes, please indicate the type of batteries (alkaline, NiCad, NiMH, lithium ion or lithium metal) and the approximate amount of each to be generated.



Will this project generate more than 15 gallons (60 liters) of hazardous liquid waste per year?

No

If yes, please indicate the composition of the waste(s) and the quantity of each to be generated.




R/V Paragon Requests
If the project team will be requesting time for the R/V Paragon, please specify the operators in the group and provide estimates of their availability to operate the vessel. DMO staff have extremely limited  availability to be operators and only with advanced budgeting and planning.

Our use of the Paragon will be only to support LRAUV deployment/recovery

Milestones for 2020

· Design review of autonomous version of EyeRIS
· Fabrication of autonomous version of EyeRIS an integration on to LRAUV
· Deployment and demonstration of EyeRIS on LRAUV possibly as part of the Fall CANON experiment

2020 Budget Projection for MBARI’s Portion of the External Grant

Grant Expenses (e.g., supplies, travel)

Equipment: 	$66,000
Supplies:		$32,000	

Grant Labor (labor requests paid by grant)

Total Salaries:  	$323,330

Grant-funded Ship Requests

None

Note: All projections for grant-related expenses should be entered into the Budget System. If cost-sharing is expected (i.e., using MBARI expenses to supplement grant activities), any such expense or labor requests should be associated with an internal project # and identified in that project budget.


Export Regulation
Does the project team anticipate any foreign collaborations or international travel? If so, please identify collaborators by name, institution, and country.

Prof. Reinhard Koch, University of Kiel, Germany
Dr. Arne Peterson, University of Kiel / Raytrix GmbH, Germany


Does the project team plan or anticipate export-controlled purchases, shipments, or transfers of items (e.g., research instruments, proprietary data, hand-carried tools or samples) outside the U.S. temporarily or permanently? If yes, please identify country or countries and indicate whether these items will remain under MBARI control while abroad or controlled by others. Will the items be exported to more than one country? Please include foreign collaborator information as described above.

No

Will the externally funded project include any restrictions on the publication of the information resulting from the research, other than limited prepublication reviews by research sponsors to prevent inadvertent divulging of proprietary information or to insure that publication will not compromise patent rights of the sponsor?

No

Is the research federally funded and will specific access or dissemination controls regarding the resulting information be accepted by MBARI or the researcher?

No

Monterey Bay National Marine Sanctuary (MBNMS)

General Permit
Projects teams need to indicate if any work will be performed that is either: (1) currently authorized under our general permit; or (2) will require that we obtain authorization. The current permit can be viewed at http://mww.mbari.org/pco/permits/mbnms-2015-002_feb2015.pdf. Please see Mandy Allen for questions.

Is a permit with MBNMS required for your work? 

 No

SESAs (General map)
Projects will need to indicate whether or not work will be conducted within one of the Monterey Bay National Marine Sanctuary's Ecologically Significant Areas (SESAs). An interactive map can be found on the Sanctuary's SIMoN webpages at https://sanctuarysimon.org/regional_sections/maps/mpaviewer/. If your work will be conducted in one of these areas, please indicate which area by number or name (zoom in to see names of MPAs).

   [Click here to enter SESA name or number, if applicable, or enter "None"]   

California Department of Fish & Wildlife
A Scientific Collecting Permit will be required for biological and geological sample collections offshore California (even in Federal waters and beyond), and for many activities in State Marine Protected Areas. Please see Mandy Allen for questions.

Will you be collecting samples that require a permit?

No

Will you be working in a State Marine Protected Area?

No


United States Coast Guard
If your project will deploy or maintain moorings, the project team must ensure proper compliance and notification of these activities to the US Coast Guard. DMO does not automatically do these notifications on behalf of projects. Two common types of permits and notifications that may apply to your project are Private Aid to Navigation (PATON) authorizations (required for buoys deployed for six (6) months or longer) and Notice to Mariners, which  must be submitted for temporary PATONs (less than 6-month deployments). Other science operations may submit a request for a Local Notice to Mariners and are useful for missions or deployments with risk of 3rd Party Liability such as the Wave Glider.

Will your project require a PATON? 

No

If yes, have you obtained a PATON? (Please provide a copy to Mandy Allen.)



Will your project require submission of a Local Notice to Mariners?

No

If yes, please indicate who will be submitting request and provide a copy of the submission to Mandy Allen.


Authorizations/Permits from other Agencies or Organizations
Is the project team aware of any other permits or authorizations that will be necessary to perform the proposed work? If so, please list below along with status of authorizations (obtained, pending, need to apply, etc.). Please see Mandy Allen if you have questions.

None

Active Acoustics
We are keeping an inventory of acoustic instrumentation. The current list is posted here: https://mww.mbari.org/resources/2019_Proposal_Process/documents/mbari_acoustic_instruments_updated_july_2018_ver_12.xlsx.  If you have or plan to use equipment that is not already on this list, please be sure to include that information here.


