2019 Proposal Process – Internal-Only Projects

Submission Deadlines: Phase I – July 18th at 8:00 a.m., Phase II – September 6th

	Project Number:
	901727.99


	Project Start: Jan. 1,
	2017

	Project Duration (in years):
	Year 3 of 3 1


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).
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Feasibility/Scoping

[Less than 100 days effort]
	Development

	Research
	Infrastructure2
	Education
	Time Series
	Institute Initiative


Project Manager
:

Mark Chaffey
Principal Investigator:
Mark Chaffey
Lead Scientist:


   [Enter name here]   
Lead Engineer:

Brett Hobson

Project Title:

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

	
	
	
	
	
	
	
	
	
	
	
	

	Ocean 

biogeochemistry
	Ecosystem dynamics
	Ocean visualization
	Exploration & discovery


Please indicate percentage of effort on this project anticipated for 2019 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


	Percentage
	100%
	0
	0


1) ABSTRACT (new projects only)
This project is the final year of building four additional current generation Long Range Autonomous Vehicles (LRAUV’s) for MBARI. The core vehicles will be completed in 2018, however the science sensors necessary for final operational readiness are budgeted and requested for 2019. One of the MBARI vehicles is specifically allocated for Matt Kemp’s lab. Please see the current status section for details.
2) PROPOSAL
a) All Projects
Statement of the challenge, why it is important
Please see 2018 project 901727.99 “LRAUV Construction” and 2019 proposal 901800 “LRAUV Payloads”.
Relevance


How does it relate/contribute to MBARI’s mission and strategic plan?
This effort follows the Strategic Plan by expanding on an innovative technology (the LRAUV) for observing the ocean. The LRAUV is specifically tailored to address topics in Ecosystem Dynamics. The scientific relevance of the LRAUV is through an increasing number of science applications at MBARI including the CANON initiative, which uses the LRAUV as a key adaptive observational element for quantitative biological process experiments, the ESP project, and the Integrated Time Series project.
Does it relate to the Technology Roadmap? If so, please describe how. (See http://mww.mbari.org/oed/TechnologyRoadmap.pdf.)
This project expands the use of LRAUVs at MBARI, thereby supporting the themes of taking the lab into the ocean, targeted sampling and advancing a persistent presence.
How does it relate/contribute to the Packard Foundation’s Ocean Grantmaking Program? (See https://www.packard.org/what-we-fund/ocean/ and documents therein.)

Our effort directly supports the basic research goal of “Enhance scientific understanding of the functioning of marine ecosystems.”

Overall approach to the challenge: Over the complete term of the project, what is needed to address the challenge (e.g., sensors, platforms, marine operations, de novo R & D, etc.)

Research
There is no research component in this proposal.
Engineering/Technology Development

There is no technology development associated with this LRAUV build project. We are duplicating the current vehicle configuration.

Marine Operations/Field Programs
There will be a brief sea trial of each of the four vehicles fabricated in this proposal. It is planned to use the Paragon for this activity.

Data


What data products will be generated?

Project documentation only.
How will the data products be managed?


Using current resources available to projects.

Describe data availability outside of the project team.

Data is available to outside parties at MBARI. External requests are coordinated with ITD in keeping with MBARI’s intellectual property policies.
Describe data storage requirements.

Minor space in the project library only.
Anticipated Impact
Who are the consumers of the instruments, methods, systems, and data that will be generated?

LRAUV users internal and external to MBARI.
b) Continuing Projects

If the proposed project includes multiple individual projects, please list each of these projects as a subheading in the proposal. For each subheading, please address the following:

Current status of project and results to date
The project LRAUV build became 5 units as the WHOI/DHS vehicle was constructed simultaneously. This was done to maximize the efficiency of the build effort. The labor for the WHOI/DHS vehicle build was charged to external project 708135 “DHS LRAUV Arctic Domain Awareness”, while the labor for the MBARI vehicles is being fully captured in this project.
The WHOI/DHS vehicle was completed in June 2018 and has undergone initial sea trials. Payload integration continues and Brett Hobson is managing this work in coordination with WHOI.
The vehicle for Mathieu Kemps lab is 90% completed and will be ready for sea trials at the end of July 2018 with the core sensor suite.

The remaining three vehicles are 85% completed and will be completed with the core sensor suite in the Fall of 2018.
What percentage of labor and budget have been used through the 1st half of year?

Remaining labor for second half of the year is 53%. For detailed budget status please see budget justification.
Will you complete the current year’s scheduled work?

Yes
If you are at less than 50% resource usage, what is the plan to complete, or what work won’t be done this year?

NA
Significant changes from previous project proposal 

There are no significant changes to the 2018 proposal. In the 2018 phase II and budget feedback, management requested that only the minimum set of core instruments needed for sea trials be included in the 2018 budget and that all other payload sensors be moved to the 2019 fiscal year.

This 2019 proposal now specifically requests funds for the science payload sensors for the four LRAUV’s that will be otherwise completed in 2018. Note that in discussions between AUVUC, Mathieu Kemp and Brett Hobson, it was decided to propose configuring Mathieu’s vehicle with the science core sensor payload for compatibility with the other vehicles and potential use on science missions. For this vehicle the additional sensor costs are first drawn from the Kemp lab 2018 allocated sensor funds with the balance requested in this project for 2019. The details are described in the budget justification.
Over the past two years, what peer-reviewed publications, education and/or outreach activities have resulted directly from this project? Please be brief.

NA
c) All Projects: Specific Plans for 2019
Research Activities
NA
Engineering/technology development

NA
Field programs (detail ship requirements/deployments/diver requirements)
The only planned field program for this project is the sea trials of each vehicle after sensor integration.
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.

None
Specific deliverables
Four LRAUV’s with the science payloads described.
Milestones and required personnel (see personnel classification list for staff classifications)
   [Click here to enter text]   
	2019 Project Start Date: 
01/01/2019
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 (in hours) for each resource category for all milestones listed here

	Milestone Date
	February 4 
	April 26
	May 15
	June 28
	
	

	Milestone Description
	All instruments on order
	All instruments received
	Instruments integrated and tested on all 4 vehicles
	All sea trials complete
	
	

	Electrical Engineer
	40
	10
	60
	15
	
	125

	Software Eng-Embedded
	
	
	50
	45
	
	95

	Software Eng-Info Eng
	
	
	
	
	
	

	Mechanical Engineer
	10
	5
	10
	10
	
	35

	Mechanical Eng-Division
	
	
	
	
	
	

	Mechanical Eng-Mfg
	
	
	
	
	
	

	Associate Engineer
	
	
	
	
	
	

	Electrical Tech
	
	
	
	
	
	

	Software Tech
	
	
	
	
	
	

	Mechanical Tech
	
	
	40
	
	
	40

	Machinist 
	
	
	40
	
	
	40

	Divers
	
	
	
	
	
	


Budget justification
The budget for this project has been allocated from discretionary funding up to a maximum amount. The originating 2017 allocation for building four vehicles was $500k from MBARI BOD and $106k, from the Mathieu Kemp lab for a total of $606k. At 2018 proposal time (July 2017), it was projected (based on % orders complete) that the completion of the four vehicles (minimum core sensors) would require slightly more than the original allocation and an additional $28k was requested and granted for 2018.

At the time of this proposal (July 2018), the budget status is that we have $39k left from the original allocation and projected spending through 2018 is $39k so may not require all of the requested additional $28k for 2018 to complete the core functions of the four vehicles. We will monitor the funds and can confirm the budget status in the Fall of 2018.

For 2019 we are requesting the necessary funds to purchase the science sensors necessary to bring the four vehicles to full operational status. The specific configurations were determined by the AUVUC in coordination with Brett Hobson during a series of meetings in late 2017. As described above, it was decided to propose configuring Mathieu’s vehicle with the science core sensor payload for compatibility with the other vehicles and potential use on science missions. For the Kemp vehicle the acoustic sensor costs are first drawn from the Kemp lab 2018 allocated directional acoustic transducer (DAT) sensor funds with the remaining balance for science sensors for the Kemp vehicle requested in this project for 2019.
The budget request for the three science vehicles is for a core suite of sensors as requested by the AUVUC which consists of an ECO-PUCK for Fluorescence and optical backscatter, a CTD package, a dissolved Oxygen sensor and a PAR sensor. These instruments cost $24.72k per vehicle.

AUVUC has also requested a directional acoustic transducer package (DAT) and acoustic altimeter for each vehicle. The DAT combines directional tracking with communications and is needed for vehicle to vehicle tracking and necessary for coordinated multi-vehicle operation. The altimeter allows for bottom tracking and collision avoidance. These two sensors total $30.7k per vehicle. Please see budget breakdown below for details.
[image: image1.emf]2019 Science instruments

Description ManufacturerPart Number Cost Each

LRAUV 4 

(Kemp)

LRAUV 5 

(Microbe)

LRAUV 6 

(Water 

Sample)

LRAUV 7 

(Bio 

Acoustics)

Totals

ECO-PUCK BB2FL-MBA 

(470,650,CHL)(5,5,50), beveled and fitted 

with connector as shown in drawing 220468 

and with fixed width data output.

Wet Labs FAS-015004 $8,700.00 $8,700.00 $8,700.00 $8,700.00 $8,700.00 $34,800.00

Sea-Bird 350m Glider Payload CTD (GPCTD) 

for measuring conductivity, temperature, 

and pressure, Includes pump, AF24173 Anti

Sea-Bird 

Electronics 

Inc.

GPCTD $10,440.00 $10,440.00 $10,440.00 $10,440.00 $10,440.00 $41,760.00

Dissolved Oxygen sensor

Sea-Bird 

Electronics 

Inc.

SBE-43 $4,391.00 $4,391.00 $4,391.00 $4,391.00 $4,391.00 $17,564.00

CTD cable assembly

Sea-Bird 

Electronics 

Inc.

$389.00 $389.00 $389.00 $389.00 $389.00 $1,556.00

LI-COR Underwater quantum sensor LI-COR LI-192SA $800.00 $800.00 $800.00 $800.00 $800.00 $3,200.00

Science Instruments Subtotal $98,880.00

All Core Science Instruments Subtotal by vehicle$24,720.00 $24,720.00 $24,720.00 $24,720.00

2019 Acoustic Instruments

Description ManufacturerPart Number Cost Each

LRAUV 4 

(Kemp)

LRAUV 5 

(Microbe)

LRAUV 6 

(Water 

Sample)

LRAUV 7 

(Bio 

Acoustics)

Totals

Directional USBL Medium Frequency remote 

RA transducer (DAT)

Teledyne 

Benthos

OEM-DAT $27,000.00 $2,000.00 $27,000.00 $27,000.00 $27,000.00 $83,000.00

DAT wet cable and connector Impulse $350.00 $350.00 $350.00 $350.00 $350.00 $1,400.00

Altimeter Tritech Micron $3,100.00 $3,100.00 $3,100.00 $3,100.00 $3,100.00 $12,400.00

Altimeter wet cable Impulse   $250.00 $250.00 $250.00 $250.00 $250.00 $1,000.00

Acoustic Instruments Subtotal $97,800.00

All acoustic Instruments Subtotal by vehicle $5,700.00 $30,700.00 $30,700.00 $30,700.00

All Core Science and acoustic Instruments Subtotal by vehicle$30,420.00 $55,420.00 $55,420.00 $55,420.00

General 2019 Budget Items

Description

Shipping on 2019 instrument purchases $750.00

Sales tax on 2019 instrument purchases 

(7.75% of total sensor budget listed above) 

$15,242.70

General Item Subtotal $15,992.70

Total 2019 Budget Request $212,672.70


Project team
Brett Hobson, Brian Kieft, Ben Yair Raanan, Mark Chaffey.
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.
Building G space through 2018. Then LRAUV lab space.
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.

Brian Kieft and Brett Hobson are operators.
Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	
	
	
	

	Low
	X
	X
	X
	X


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

None
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.

None
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).
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
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.

No
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_2018-05-29_ver_11.pdf. If you have or plan to use equipment that is not already on this list, please be sure to include that information here.

Previously entered on list.
� This date and number should remain the same for the duration of the project. If your project start date for 2019 is not January 1, please indicate the start date in the first cell of the milestone chart. Format for duration example: “Year 2 of 5”.


� Development and infrastructure projects must complete the risk matrix (see end of the proposal form).


� 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. 


� This category includes transfer of hardware, know-how, publications, presentations, etc. 


� This number should be the same number you entered on the resource requests for this particular resource.
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