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Project Title:

MARS O&M (Operations and Maintenance)
1) ABSTRACT (new projects only)
   [Paste abstract here]   

2) PROPOSAL
a) New Projects
Statement of the problem, why it is important
   [Click here to enter text]   
How does it relate/contribute to MBARI’s mission and strategic plan?
   [Click here to enter text]   
Approach to the problem
   [Click here to enter text]   
Publications (from other projects over the last 5 years)

   [Click here to enter text]   
b) Continuing Projects

This proposal outlines anticipated NSF funded ship/ROV days for both MARS O&M, NSF grant 701118, and anticipated external MARS USER ship days. Only days that are already funded externally are listed. New submittals to NSF are not listed in this accounting.
Additionally, this project requests time from MBARI Engineering, Science and ITD staff that will be charged to NSF grant 701118.
Current status of project and results to date
MARS (Monterey Accelerated Research System) Cable Test Bed Observatory
Status Report as of 7/11/2009

On November 10th 2008, the MARS cabled test bed observatory became operational. MARS supplies 7.5 KW of power and a redundant 2 gigabit/second Ethernet link to a science node 900 meters deep in Monterey Bay, California. The MARS science node has eight science ports and supplies 375-volt and 48-volt DC power to each science port. Data communication from each port is 100 mbit per second Ethernet. MARS is primarily a test bed for ocean instrument development, but currently supports a long-term broadband seismometer providing data to the USGS Northern California Seismic Network. 

Projects on MARS

· On November 10th 2008 the MBARI Sensors project, funded by NSF, installed a CTD (conductivity, temperature and depth) instrument on MARS to test SIAM (Software Infrastructure and Applications for MOOS) and PUCK (Programmable Underwater Connector with Knowledge) technologies integral to development of a generic science instrument network interface. Real time data is available via the internet at http://ssdspub.mbari.org:8080/mars/marsCTD.jsp. (Dr. Duane Edgington, NSF OCE 0330428.)

· “Eye in the Sea” (EITS), is an intensified deep-sea camera capable of producing an image with only 10-7 lux of ambient light.  EITS was deployed January 21st 2009 but developed a ground fault and was recovered April 2nd. EITS was repaired and will be redeployed Aug 14th. The real time video is available at http://www.mbari.org/mars/general/eits/livefeed.html. EITS also has a novel jellyfish simulator using LED’s to mimic the bioluminescence recorded from scientific observation.  (Dr. Edie Widder, ORCA NSF OCE 0612332.)

· MOBB (Monterey Ocean Bottom Broadband) is a three component, broadband seismometer and the only permanent underwater seismometer west of the San Andreas Fault system. MOBB is attached to MARS via a 3.5 Km cable laid by the MBARI ROV Ventana on February 26th 2009. http://www.berkeley.edu/news/media/releases/2009/03/18_mobb.shtml. (Dr. Barbara Romanowicz, UC Berkley NSF OCE 0648122).
· On February 27th 2009, Dr. John Horn’s EK 60 was deployed and connected to MARS. Named after a moon of Mars, Deimos, the University of Washington Fisheries Department acoustic transmitter/receiver quantifies the biomass from 900 meters to the surface. Real time data is be found at http://acoustics.washington.edu/DEIMOS/deimos_data.php 

· Dr. Peter Brewer’s “Free Ocean CO2 Experiment”, FOCE, is designed to study the effects of an increasingly acidic ocean on deep-sea biology. The first test of FOCE was on December 9th 2008. FOCE was recovered and deployed again in June but developed humidity issues in its control can and was recovered. FOCE is the largest but not the heaviest instrument deployed on MARS.  Subsequent deployments include April and June 2010 and May 2011. FOCE is expected to remain out through the remainder of 2011.  http://www.mbari.org/mars/general/foce.html 

· On July 7th, the Benthic Rover was attached to MARS to refine its sampling and control functions. The Benthic Rover, an AUV with tracks, studies the respiration of sediment biology. http://www.mbari.org/mars/general/rover.html
· On October 1st, 2009, Dr. Chris Scholin tested the Deep Environmental Sample Processor (ESP) on MARS. D-ESP is an autonomous molecular biology lab that identifies plankton by its DNA. http://www.mbari.org/mars/general/deep_esp.html  ESP was redeployed 11/30/2010 and remained on the system till January 4th 2011. 
· February 2nd 2010 Lee Freitag of Woods Hole Oceanographic Institution deployed “Acoustic Communications Base Station” for MARS on October 28th 2009. Destined for the NSF sponsored Ocean Observing Initiative (OOI) this technology is a key component in the communications scheme for future observatories. (NSF Funded)
· April 7th 2010 Dr. John Orcutt, Cyber-Infrastructure (OOI). The Cyber-Infrastructure group will be developing data management techniques using the MARS connection to the OBS. 

· June 30th 2010 Dr. Bill Chadwick from NOAA deployed his BPR on Nov. 4th. The instrument package  includes a bottom pressure recorder (BPR) and a precision tiltmeter, both designed to monitor inflation or deflation in submarine volcanic areas caused by magma movements underground. The BPR is expected to be recovered in June 2012. The BPR’s final destination is Axial Seamount, a tectonically active area on the margin of the Juan de Fuca plate. (NSF Funded)
· April 21st 2011 Tongji University form the Peoples Republic of China deployed their Ocean Observatory package on the MARS System. The system monitors environmental and physical oceanographic properties. This is a deep water test of their system and a test of the cross compatibility of their design. They are scheduled to recover on Oct 26th 2011
· June 23rd 20011 saw the redeployment of MOBB. MOBB was trawled in the spring of 2010. Because of the frequency of trawling near the MARS site a development of  a tool that could bury cables in soft sediment was initiated. This tool was successfully used to redeploy the MOBB cable and bury 90-95% of its length 7-10 inches below the mud line. MOBB is expected to remain on the MARS system.
· Three new experiments will be deployed on MARS later this fall. 

· Dr Ken Smith’s The Sediment Event Sensor is scheduled for September 2011

· Dr Clare Riemers/Dr Peter Girgius’ Benthic Microbial Fuel Cells and Acoustic Modems are scheduled for a November  2011 deployment.

· Dr Kang Din from the University of Minnesota will deploy his “Ghost Buster” device in September 2011 , a high temperature PH system designed for use on hydro thermal vents.
Significant changes from previous project proposal 

This project includes a request for engineering support for quick look plots on MARS operational data, i.e. current, ground faults, etc.   Our plan is to run MARS with the existing MVC until 1) the prototype MVC fails catastrophically or 2) routine testing indicates an imminent failure.  
This year we are not required to do the permit-mandated survey of the MARS Cable.

Publications based on the results of this project only
We expect MARS users will publish the results of their research on MARS and the MBARI MARS website will provide references to these publications.
c) New and Continuing Projects: Plans for 2010
Research Activities
New research projects will include: 

· Deployment of the Upgraded PhoBOS camera system in support of Dr. Robert Vrijenhoek’s research efforts and support of MARS operations.

· MARS O&M Maintenance days are always prudent and may substitute for unanticipated MARS outside user days if need be -3 Lobos or WF
Engineering/technology development

Milestone 1: Ongoing technical support (Massion 15 days) 
Milestone 2: MARS data quick look functionality (Gomes + Schram = 18 days total)

1)       As simple as possible


2)       Accessible over the internet


3)       Select from a list of valid engineering data (anything currently stored in the 
PMACS server data files)


4)       Specify a range of time and dates


5)       Plot the selected data vs. the specified time


6)       Store the selected data in a user specified file in tab separated ASCII test format 


7)       Plot multiple data sets over the same time period on the same graph.
Field programs (detail ship requirements/deployments)
MARS USER instrument recoveries and maintenance 4 days  Western Flyer/Ricketts
Specific deliverables
MARS Quick look capability
Milestones

Milestone 1: Ongoing technical support (Massion) (15 days) 


Milestone 2: MARS data quick look functionality (Gomes + Schram = 18 days 
total)
Budget justification
NSF grant 701118 will pay for everything in this proposal.
Project team
In addition to the MARS O&M staff, (Ken Heller full time, Craig Dawe ½ time, Gene Massion fifteen days, Steve Etchemendy ¼ time).

Rich Schram and Kevin Gnomes are identified to support milestones 2 
Additionally, the continued excellent support of IS is acknowledged.  Pete Braccio spends about 180 hours a year supporting MARS and MARS Users.

Project lab space
MARS presently has space for MARS projects
Data availability outside project team, uniqueness


Yes, see the paragraph “Projects on MARS” for the location of the data, which is 
widely available in and outside of MBARI.

Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	
	
	
	x

	Low
	x
	x
	x
	


MARS is increasingly becoming the model for cabled observatories in Europe. ESONET has used MARS O&M as a model for technical and operational plans and for governance/organizational issues.  In a sense, we are transferring expertise to ESONET much faster than to the US OOI group.

3) MILESTONES (new and continuing projects)

	
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	Support throughout the year as needed
	
	
	
	
	

	Milestone Description
	Ongoing technical support
	MARS data quick look functionality
	Medium voltage converter conversion planning
	permit-mandated survey of the MARS Cable
	
	

	EE
	
	
	
	
	
	

	SE
	
	18
	
	
	
	

	ME
	15
	
	
	
	
	

	EE Tech
	
	
	
	
	
	

	SE Tech
	
	
	
	
	
	

	ME Tech
	
	
	
	
	
	

	Machine Shop
	
	
	
	
	
	


Personnel Classifications
	Engineer - 

Mechanical Engineer
	Engineer - 

Electrical Engineer
	Engineer - 

Software Engineer 
	Engineer - 

Mechanical  Tech
	Engineer - 

Electrical Tech
	Engineer - 

Software Tech 
	Observ Support Technician 
	Research – 

Software Engineer

	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)

	Gene Massion
	Mark Chaffey
	Tom O’Reilly
	John Ferreira
	Jose Rosal
	Karen S
	Mike Kelley
	Mike Godin

	Jon Erickson
	Ed Mellinger
	Brian Kieft
	Jim Schofield 
	Tom Marion
	
	Erich Rienecker
	Frederic Py

	Farley Shane
	Paul McGill
	Rich Henthorn
	Mike Parker
	Jim Montgomery
	
	 
	

	Brett Hobson
	Alana Sherman
	Rob McEwen
	
	Paul Coenen 
	
	 
	 

	Doug Pargett
	Scott Jenson
	Brent Roman
	 
	
	
	 
	 

	Andy Hamilton
	Chad Kecy
	Kevin Gomes
	 
	 
	 
	 
	 

	 Larry Bird
	 Craig Okuda
	Danelle Cline
	 
	 
	 
	 
	 

	Bill Kirkwood
	 
	Bob Herlien
	 
	 
	 
	 
	 

	Jim Birch (2/3) 
	 
	Mike Risi
	 
	 
	 
	 
	 

	 Mark Brown (1/2)
	 
	Wayne Radochonski
	 
	 
	 
	 
	 

	
	
	Mike McCann
	
	
	
	
	

	
	 
	Thom Maughan
	 
	 
	 
	 
	 

	
	 
	Brian Schlining
	 
	 
	 
	 
	 

	
	
	Rich Schramm
	
	
	
	
	

	
	
	Duane Edgington(2/3) 
	
	
	
	
	

	
	
	Kent Headley (2/3)
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


� Development and infrastructure projects must complete the risk matrix (see item #5 at the 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 number should be the same number you entered on the resource requests for this particular resource.
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