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1) ABSTRACT (all projects)
Briefly provide a high-level summary of the project (ideally no more than 1/2 page).

The Carbon Flux Ecology project addresses 3 fundamental questions related to the biological carbon pump:
1. What controls the export of particulate organic carbon out of the surface ocean mixed layer?
2. What controls the transport and transformation of this carbon as it sinks through the water column and to the seafloor?
3. How can we observe these ecological drivers of carbon export at the time and space scales needed to transform our understanding of the ocean’s carbon cycle?
The research is designed to resolve small scale biological processes (molecular to microscopic) and integrate them into our understanding of larger-scale biogeochemical cycles.  The long-term goal of these efforts is to transform our ability to observe ocean ecosystems, monitor the response of these ecosystems to changing conditions, and improve quantification of the global carbon cycle and modeling of the earth’s climate system.

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?
· What makes this work relevant to MBARI and the Packard Foundation? 
· Is this effort linked to other internal or externally funded projects or collaborative efforts?
· Where does this work fit into the ~5–10 year plan for your group, at MBARI, and in the field?

· Problem: We cannot accurately quantify the amount of carbon exported in the ocean by the biological carbon pump because observations of sinking particles are difficult to sustain over relevant time and space scales.  Most approaches to scale up observations of carbon export do not resolve the underlying mechanisms of carbon export needed to explain why variation occurs or to predict how ecosystems and biogeochemistry will respond to future ocean conditions.

· Relevance: The project seeks to resolve the biological details of sinking particles and the organisms that both produce and interact with these particles.  The outcome of these efforts will be persistent, ecologically-resolved observations of the biological carbon pump collected at the space and time scales needed to improve carbon cycle models. 

· This work is the initiation of the 5-10 year plan of the Durkin lab, whose mission is outlined above in the project abstract. This proposed work is also at the forefront of efforts to advance our understanding of the biological carbon pump and I expect these types of approaches will continue to develop within this field of research for the next 5-10 years.

Internal and External Project Links:
· Midwater collection project through the support of a Marie Curie postdoc fellow Natalia Llopis-Monferrer from ~11/2022 – 10/2024 (collaboration with S. Haddock)
· Station M timeseries data analysis / Pelagic Benthic Coupling lab (901618)
· concurrent SES internal proposal (902305)
· concurrent SINKER internal proposal (902306)
· NASA EXPORTS (U Maine subaward 708176), which will support postdoc researcher Sasha Kramer until ~June 2023 (external).
· Collaborator Melissa Omand’s (URI) work to develop MINION floats, currently an unfunded collaboration with Durkin, but a funded collaboration with the Katija lab.
· Pending NSF-OTIC external proposal to develop SnowCAM+ sinking particle time lapse imaging instrument for sediment traps and other drifting platforms (M. Omand at URI and M. Estapa at U Maine collaborators)

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?

The work proposed for 2023 focuses on investigating the driving science questions (outlined above) and integrating new instrumentation into our existing research approaches. R&D efforts have been split into separate proposals (SINKER 902306 and SES 902305).  In future years, when significant development efforts on SINKER and SES are completed, these instruments will be folded into the Carbon Flux Ecology project.

In 2023 efforts will focus on 3 interrelated objectives: 
1. Test and validate approaches to detect variation in biological properties of sinking particles in a dynamic coastal environment (primary personnel: Durkin and Sudek).

2. Resolve the biogeochemical role of mesopelagic organisms that interact with sinking particles.  (primary personnel: Llopis-Monferrer, incoming Marie Curie postdoc)

3. Identify ecological sources of long-term change in deep carbon export in the CA Current (Station M) (primary personnel: Sudek).

Efforts in next future years will have similar objectives but approaches may change as we improve methodologies for monitoring and tracking export in a dynamic coastal system.  This could include new development projects with need for additional engineering support.  Future years will request additional ship support, including multi-day trips on the R/V Packard.

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?

· Concurrent SINKER internal proposal (902306)
· Concurrent SES internal proposal (902305)
· 708176: NASA EXPORTS: ending in 2023 and efforts will be performed by incoming postdoc Sasha Kramer.
· DQ22-02: Collaborative Research: An open, platform-agnostic sediment trap controller and imaging sensor.

The pending NSF OTIC proposal and concurrently proposed SINKER and SES proposals would develop instruments for sustained, ecologically-resolved observations of particle flux that will be important tools for the Carbon Flux Ecology 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).
Personnel
· Paul Roberts: 2 weeks to assist with integrating image data into existing computational framework (could leverage requested effort for similar work on SINKER proposal)
· John Ferreira: assemble sediment trap drifting mooring and assist with deployment (7 weeks)
· Jared Figurski/paragon operator: 10 days
· Sebastian Sudek: 65% FTE to assist with DNA analysis and trap deployments and lead the analysis of Station M archived sediment trap samples
· Mechanical tech (8 days) and E Techs (4 days): assemble Planktoscope
· Future years: will request C. Huffard’s time starting in 2024.
DMO:
· R/V Rachel Carson: 6 days
· Ventana: 6 days
· Paragon: 10 trips
· Future years: will likely request multi-day R/V Packard cruise and AUV missions
Engineering:
· Future years: Additional engineering time is anticipated for autonomous observation development and integration of instrumentation into observational program
Space
· Seawater and cold room for growing phaeodarians (shared with Haddock lab)
· Space to store frequently used supplies (e.g. shelves in the autoclave room)
· Space in the Castroville Warehouse to store cruise supplies and sediment traps.
· 2 postdoc desks
· Tin shed storage space (already assigned)
· Freezer storage (already assigned)
· Incubators in shared lab (former Worden incubators)
· Epifluorescent microscope use in shared lab
Computational
· Image analysis (comparable to what is used for Planktivore)
· Bioinformatics (comparable to Chavez lab eDNA computing)

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?

2023: >$100K for general lab supplies and major purchases including:
· ISIIS in situ imager: ~$65K
· Molecular lab work and amplicon sequencing (~$50K) 
· Sediment trap frames (~$12K)
· Supplies for making trap array (~$10K)
· Sediment trap sample splitter (~$20K)

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/.

None at this time.

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

· Microscope images – (~1 Tb) 
· Planktoscope images (<1 Tb)
· From discrete sediment trap samples (Station M archive)
· ISIIS profile images (1 Tb)
· use RIMS database developed for EyeRIS and Planktivore
· From discrete CTD profiles from Rachel Carson
· MINION images- (~0.5 Tb)
· DNA sequences -(~0.5 Tb)
· Flux data – spreadsheets, Atlas (small files)

Anticipated Impact 

Mechanistic observations of carbon flux will provide contextual information for other researchers at MBARI and enable us to design interdisciplinary process studies.  Tools and analyses developed by this work will benefit the broader ocean science community and could help validate and test future ocean-based carbon dioxide removal strategies. To facilitate the integration of this knowledge with carbon cycle and climate modeling, I will pursue continued links with NASA and other external collaborators with modeling expertise. Observations of carbon export are of interest to management agencies (e.g via CENCOOS) and perhaps also to the general public increasingly interested in their local environment and climate change.

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.

Assistance communicating this work to the general public will be requested when the project has accomplishments to share (social media, press release).

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
Objective 1. Test and validate approaches to detect variation in biological properties of sinking particles in a dynamic coastal environment (personnel: Durkin, Sudek, Ferreira, Figurski, ME and EE techs).

Assessment of Challenges:
Free-drifting sediment traps are the best platform for the physical collection of sinking particles at mesopelagic depths (50-500 m), but deploying them in a dynamic coastal zone presents multiple challenges.  Mesopelagic drifting traps are typically deployed for 1-5 days and could drift long distances in coastal currents, making them difficult to recover. Free-drifting traps may be carried by currents onto parts of the shelf that are shallower than their sampling depths, compromising both the samples and the instrument platform.  In spite of these challenges, it is critically import that we extend our observatons of carbon export dynamics into coastal zones because they are regions of high primary production and biological activity. Gaining experience with drifting traps in Monterey Bay during the first few years of this project will spur ideas for better and more convenient sampling approaches that we can develop in future years.
 
Field Approach:
In year 1, we will perform short deployments of a light weight surface-tethered drifting trap array in Monterey Bay.  One-day deployment durations will be sufficient to collect particles in this relatively high flux environment while minimizing the drift distance.  The Paragon will be used to deploy a lightweight array because the boat can cover long distances in short time periods and flexible scheduling will enable us to wait for optimal weather windows.  We are planning for 5 deployments throughout 2023 to capture a range of ecological conditions and export mechanisms.  The first deployments will be relatively nearshore (C1) with a shallow trap (50 m) to refine out the field and lab approaches.  In the second half of the year, we will attempt to deploy a deeper array of multiple collection depths (50, 100, 200, 300,500 m) farther off shore at M1 or near MARS.  Deployments will be scheduled to both maximize the variability in the ecosystem and target good weather days.  Trap frames will hold collections tubes for bulk chemical measurements (POC, bulk DNA), a gel layer for imaging and DNA sequencing, and fresh unpreserved particles for “resurrection” phytoplankton growth experiments. We will also deploy a neutrally buoyant float that images sinking particles (MINIONS, collaboration with M. Omand, URI and K. Katija).  Imaging traps will enable us to eventually scale up these observations in space and time, but they must first be paired with physical collections.  We seek to coordinate these deployments with the time series observations of the Chavez lab so that our complimentary dataset can be compared.  We will also request to attach an ISIIS-DPI instrument (shadowgraph in situ imager, depth rating = 1000 m) to the CTD rosette during Francisco’s timeseries cruises.  This camera system will collect profiles of particle sizes, types, and small planktonic organisms associated with those particles. 

Laboratory and Computational Approach:
After recovering the sediment traps, DNA will be extracted and the 18S and 16S rRNA gene fragments will be amplified from bulk-collected and individually isolated particles. Sequencing will be performed by a sequencing facility (Michigan State University). Gel layers will be imaged by microscopy to quantify the flux of different particle types.  Fresh sinking particles will be used for incubation experiments to assess which phytoplankton were still alive within sinking particles.  Counts will be performed using the open source Planktoscope instrument, to be built by EE and ME techs (discussed plans with Jose Rosal and Paul Coenen).  Microscopy images, Planktoscope images, ISIIS images, and MINION particle images will be used to further develop automated image processing for particles and machine learning classification tools.

Objective 2. Resolve the biogeochemical role of mesopelagic organisms that interact with sinking particles.  (personnel: Durkin, incoming Marie Curie postdoc Llopis-Monferrer, collaboration with Haddock Lab and Fabrice Not from Station Biologique de Roscoff)

Assessment of Challenges:
Recent studies have repeatedly identified Phaeodarians as key players or regulators of the biological pump, but these conclusions are largely based on statistical correlations or theoretical calculations. They also take up silicic acid to form intricate glass structures and do so with a higher uptake capacity than diatoms, suggesting that they play an important role in the global silicon cycle.  The biology of these potentially keystone organisms is largely unknown because they are difficult to gently sample and no one has demonstrated a method for keeping them alive in culture.  The project seeks to make a major advance in this field by 1) carefully collecting delicate deep sea pelagic specimens using the ROV Ventana, 2) maintaining them in culture utilizing techniques developed by the MBA, and 3) observing how they form their intricately patterned silica cell covering (spherical structure called the “sclerecoma”). This project also includes a molecular analysis of putative Phaeodarian silicon transporter genes using existing metatranscriptome datasets. The culturing focused part of this project is high risk, but would be very high reward.  No matter the outcome, we will certainly learn valuable information about the specimens that we collect and will make new discoveries from the bioinformatic analysis.

Field Approach:
We will use the ROV Ventana to collect specimens with D samples.  Additional specimens will be collected with the suction sampler.  Collection opportunities will be distributed throughout the year to allow us to learn from previous culturing attempts and make changes.  We will rely on the experience of the Haddock lab in finding and collecting the specimens and training us in their approaches.  For dives shallower than 1000 m, we will attach the ISIIS-DPI shadowgraph imager to the Ventana to collect quantitative data on the abundance and distribution of phaeodarians and their co-location with marine snow food sources.

Laboratory and Computational Approach:
The Haddock lab has proposed to build culturing tanks for phaeodarians, modified from the original tank developed at MBA. To simplify purchasing and work orders, 6 tank builds are budgeted in the Haddock lab proposal, but 3 will be designated for the CFE lab and phaeodarian culturing.  Specimens collected by the Ventana will be brought back to shore and cultured in the seawater room using these specialized tanks.  To monitor silica formation, we will incubate cells with the fluorescent stain PDMPO, which labels newly precipitated silica.  We will image the cell on the microscope by placing them in smaller cubical containers of the same design used by the Katija and Robison labs.  The presence silicon transporter genes encoded by phaeodarians will be performed using available transcriptomes (Haddock and Not labs) and analysis of the Tara Oceans environmental metratranscriptomes.  Identified sequences will be used to analyze the evolutionary connection between phaeodarian and diatom silicon uptake.

3. Identify ecological sources of long-term change in deep carbon export in the CA Current (Station M) (personell: Sudek, Durkin, Mech E Tech, EE Tech, collaboration with Pelagic-Benthic Coupling).
Assessment of the Challenges:
Carbon export to the seafloor at Station M has increased over the past 3 decades, in large part due to episodic high particle flux events.  We are trying to identify the mechanisms driving these episodic pulses and long-term changes and have previously performed targeted microscopy of samples collected during high flux events (Michaud et al. 2022) and DNA amplicon sequencing over 1 seasonal cycle (Preston et al. 2019).  We now seek to comprehensively analyze the archived samples from the entire 30+ year time series by both microscopy and DNA sequencing.  Sebastian Sudek has been performing methodological tests to identify the best way to extract and amplify DNA sequences from formalin-preserved samples.  His results from this 2022 effort will be used to design an optimal protocol for analyzing the entire sample archive.

Laboratory and Computational Approach:
We will extract DNA from archived Station M time series sediment trap samples (~800) and sequence 18S rRNA gene fragment.  The sequence data will be used to assess 1) long-term changes in particle-associated community composition, 2) changes in particle-associated communities during high flux events, 3) evidence for the role of key heterotrophs in processing or repackaging of sinking particles prior to reaching the seafloor, 4) evidence of surface phytoplankton source generating POC.  To compliment the perspective gained by this molecular approach, samples will also be imaged using the open source Planktoscope imager.  The Planktoscope will enable more high-throughput and automated processing of samples compared to traditional microscopy.

Engineering/technology development

· I have requested time from an EE and an ME tech to build the Planktoscope imager (https://www.planktoscope.org/replicate).  
· I have also requested 2 weeks of Paul Roberts time to assist with the initial set up of the ISIIS imager and teaching me how to offload image data into RIMS.  
· The growth chambers used to keep phaeodarians alive will be built by an external company.  
· I am also requesting to purchase a sediment trap sample splitter originally designed at WHOI, to be built by WHOI engineering staff. 
· John Ferreira will assist with design and assembly of the drifting sediment trap array.

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. 

R/V Rachel Carson with Ventana
· We require 6 days throughout the year but timing is flexible. The same requirements apply to all 6 cruises.
· Ventana will be used to collect phaeodarian cells using the D samplers and suction samplers
· Location will be near the Midwater 1 location, and depth will be guided by successful collection experience of Haddock lab in previous efforts.
· Depending on dive depths, we will attach the ISIIS-DPI shadowgraph imager to Ventana.  ISIIS will have its own data logger and can either run on batteries or be powered by the ROV.
· An application will be submitted to CAFW for permission to collect specimens (have started discussion with Mandy).

Paragon
· We request 10 days in total on the Paragon, for 5 sampling occasions. Timing is flexible, but should span a variety of ecological/seasonal conditions.
· We request Jared Figurski to drive the Paragon and John Ferreira to assist with deployments. I have started logistics discussions with both.
· A free-drifting, surface-tethered sediment trap will be deployed on the first day and recovered on the second day.
· The sediment trap array will be built using commercially available frames (KC Denmark) and assembled by John Ferreira (connecting spectra line, floats, spar buoy, etc.).
· First deployments will be with a short (50 m length) array near C1.  Following deployments will increase the number of collection depths (down to max 500 m) and move farther off shore (M1 or MARS).
· MINION particle imaging floats will be deployed and recovered at the same time.
· Location of MINIONS and the sediment trap will be tracked by satellite (SPOT tracker, Iridium), MINIONS have a flasher, and the traps will have colorful surface floats and spar.
· If required by the Sanctuary, corrosion-type releases can be added to the array lines.  However, the array will be designed to be lightweight (hand deployed off Paragon), free drifting, and deployed for <48 hrs.
· Permission to perform work in the Sanctuary will be added to MBARI’s existing permits (have discussed with Mandy). 

Specific deliverables

· Community composition data (DNA, microscopy) from the long-term Station M timeseries will be generated and analyzed.
· We will demonstrate a new application of an MBA culturing technique, applied to our specific science questions related to Phaeodarians.
· We will demonstrate how the ISIIS imager can be integrated onto an ROV in addition to the CTD.
· We will have a standardized method for automated image processing of particle images that can be broadly applied across different imaging devices.
· We will generate an image library to visualize the key particle types driving carbon export in Monterey Bay that can also be used for machine learning.
· Results will be shared at scientific conferences.  Publications will follow after this first year of work.

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

	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
	1st -4th quarter
	1st quarter
	2nd quarter
	4th quarter
	4th quarter
	

	Milestone Description
	Coastal trap and MINION deployments
	1st Deployment of ISIIS 
	Standardize image processing
	Analysis of Station M particle communities
	Culturing phaeodarians
	

	Electrical Engineer
	
	Roberts: 40
	Roberts: 40
	
	
	80

	Software Eng-Embedded
	
	
	
	
	
	

	Software Eng-Info Eng
	
	
	
	
	
	

	Mechanical Engineer
	
	
	
	
	
	

	Mechanical Eng-Division
	
	
	
	
	
	

	Mechanical Eng-Mfg
	
	
	
	
	
	

	Associate Engineer
	
	
	
	
	
	

	Electrical Tech
	
	
	
	32
	
	32

	Software Tech
	
	
	
	
	
	

	Mechanical Tech
	Ferreira: 280
	
	
	64
	
	344

	Machinist 
	
	
	
	
	
	

	Divers
	
	
	
	
	
	

	Video Lab
	
	
	
	
	
	

	Paragon operator
	Figurski: 80
	
	
	
	
	80

	Research Specialist
	
	
	
	Sudek: 1125
	
	1125

	Postdoc (externally funded)
	
	
	
	
	Llopis-Monferrer: 1840
	1840



Budget justification

	Item
	Expense

	Sediment trap frames
	11550

	Spectra Line 
	6500

	floats
	500

	stainless steel shackles, spring links, pair links
	3000

	Spot tracker and service fee
	210

	Sediment trap sample splitter
	20000

	Growth/Imaging cubes
	2010

	General lab supplies / consumibles
	12000

	Molecular sequencing supplies (DNA Extraction, PCR)
	15000

	ISIIS-DPI -75
	44715

	ISIIS data logger
	20900

	ISIIS battery pack enclosure
	4345

	Parts for Planktoscope
	$8,00

	Conference Registration (Durkin, Sudek)
	$1,000

	Conference Travel (Durkin, Sudek)
	$5,300

	CHN analysis
	$1500

	MSU sequencing Facility
	$24,000

	batteries for minions
	$1,200

	open house supplies
	$500

	Shipping
	$1,800

	Panasonic freezer alarm
	$2,000

	Total
	$178,831



Major purchases
· 5 sediment trap frames will be purchased from KC Denmark (quoted $2100/frame x5 = $11,550). These are lightweight and a gimbal that keeps collection tubes upright for less biased collection.
· A sediment trap sample splitter designed by scientists at WHOI will be purchased from WHOI (~$20,000).  This instrument is required to perform multiple analyses on trap collected particles, which can be difficult to accurately split evenly without specialized equipment.  This instrument will likely be useful to any group using sediment traps.
· General lab supplies ($12,000) include consumable items such as pippet tips, 96-well plates, sealing foils, gloves, chemicals for sediment trap samples, and fluorescent stain for experimentation with phaeodarians.
· Molecular sequencing supplies ($15,000) include kits required for DNA extraction, PCR amplification, DNA clean up, DNA quantification, and visualization on agarose gels.
· The ISIIS-DPI-75 will be purchased from BellaMare (quote = $44,715) and will be used to quantify marine snow particles and organisms in the water column. We expect this instrument to be useful to multiple groups at MBARI and is comparable to the shadowgraph camera capabilities being built for the SINKER instrument.  Having this commercially available product will complement our own engineering efforts.
· The ISIIS data logger is required to record data collected by the ISIIS imager (quote = $20,900).
· The ISIIS battery pack enclosure ($4,345) would enable us to deploy the ISIIS autonomously and add flexibility to the ways in which it can be used.
· We estimate that a total of 1072 samples will be ready for amplicon sequencing and intend to send them to the Michigan State University sequencing facility for barcoding ($8/sample) and library prep ($1519/library) and sequencing (total estimate = $24,000).
· We request funds to purchase a Panasonic -80 freezer alarm system (estimated $2000), because it is designed to integrate specifically with our freezer model. We tried a different alarm model but the design does not integrate without compromising the function of the freezer.

Project team

· Colleen Durkin, Principal Investigator
· Sebastian Sudek, Research Specialist
· Paul Roberts, Electrical Engineer, integrating image data into existing storage and analysis capabilities (e.g. RIMS)
· Jared Figurski, Paragon operator
· John Ferreira, Senior Mechanical Technician, construction of sediment trap array and assistance with deployment
· Natalia Llopis-Monferrer, Marie Curie Postdoctoral Fellow, perform experiments with phaeodarians

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.

· 1 PI office (no need for change)
· 1 Research specialist office (no need for change)
· 2 Postdoc offices (new request)
· Shared lab space for wetlab and molecular work (Smith Lab, no need for change)
· Lab space for imaging instrumentation (new request, perhaps shared with SINKER)
· -80 Freezer storage (currently in seafloor lab)
· Additional storage space in building A for consumables (e.g. racks in autoclave room) due to space limitations while sharing lab with Ken Smith (new request)
· Tin shed storage (no need for change)
· Storage space in Castroville for anticipated accumulation of cruise gear (new request)
· Space in seawater lab (to be shared with Haddock lab current use)
· Shared lab: epifluorescent microscope use, incubators formerly in the Worden lab

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?
	No
	

	Battery waste over 4 liters (1 gallon)
Indicate type and amount.
	Yes/maybe
	Lithium CR123A (~1 gallon)
Not exactly sure how many batteries required for ISIIS imager

	Liquid hazardous waste over 60 liters (15 gallons)
Indicate composition and quantity.
	No
	

	Export Regulation
Foreign collaborations or international travel?
	Yes
	Postdoc Llopis-Monferrer and collaboration with F. Not (International).  Llopis-Monferrer will sail on the Carson but no use of controlled items.

	Technology access
Any potential exposure to proprietary information about export controlled equipment?
	No
	

	Export controlled purchases
Items purchased/in possession or to be purchased that are not on list? 
	No
	

	Export controlled items (hardware, software, tech data)
Items to be transferred outside US (temporarily or permanently)? To what countries (including International Waters)?
	No
	

	Encryption Items
Use of non-commercial (specially licensed, non-mass-market) encryption or information security software?
	No
	

	Work covered by Marine Sanctuary permit?
Yes, if work falls under blanket authorization.
	Yes
	Am talking with Mandy to add trap deployments to the permit.

	Work conducted in SESAs?
ID # for Sanctuary Ecologically Significant Areas
	Yes
	May occur in the waters overlying areas 6,7, or 8, but not on the seafloor.

	Equipment deployed with anchors?
Give details for deployment; recovery if < 500lbs
	No
	

	CA Fish & Wildlife permit required for samples?
	Yes
	Have spoken with Mandy about getting a permit to collect Phaeodarians.  Maybe is already covered by Haddock lab work.

	Working in State Marine Protected Area?
	No
	

	Require Coast Guard PATON for buoys?
Private Aid to Navigation. Permit in hand?
	No
	

	Require Local Notice to Mariners
Indicate who will be submitting
	No
	

	Permits from other agencies?
	No
	

	Use of active acoustics not already on list?
	No
	




