
Monterey Accelerated Research SystemOperations and Maintenance Project Summary.
Steve -  I don’t think we need to justify the need for observatories, that will probably just piss off reviewers who aren’t supporters.  I think we need to justify MARS in the context of the huge investment that is in fact being made.  Something like the following.
The Ocean Sciences community is investing billions of dollars world wide in the next generation of Ocean Observatories to help understand critically important global issues.  In the US, the National Science Foundation Ocean Observing Initiative capital investment exceeds 300 million dollars and the total investment over the 20+ year life of the system is budgeted to exceed 1 billion dollar.  In order to gain maximum benefit from these investments, a significant support infrastructure is required.  MARS was conceived to provide critical elements of this support infrastructure and has been successfully delivering these services during our first three years of operations.
The Monterey Accelerated Research System (MARS) is an operational, deep-water, cabled, test bed observatory built to support the U.S. ocean science community. Operating with just 1.7 FTEs (Full Time Equivalents), MARS provides an important service to the community at a very cost effective price. The MARS site is located in deep water just 2 hours by ship from MBARI’s facility in Moss Landing, CA minimizing ship and ROV costs.  Additionally, MARS users have the advantage of access to skilled ship, ROV and facility support as needed for proposal development, test, deployment and recovery of instruments on MARS. 

The intellectual merit of continued MARS Operations and Maintenance (MARS O&M)  is enabling the realization of the ocean observatory systems for science and ocean technology development by supporting  the development of instruments, experiments and observatory science processes by the ocean science community.  In addition, MARS is providing valuable lessons based on actual experience in the development, operation and maintenance of a deep water observatory system to other on-going Observatory development projects. 
MARS O&M is having a broad impact on the Ocean Science community by providing a range of capabilities including the following:

· MARS is enabling the development of improved tools, techniques and processes for effectively moving innovative science from concept to successful field experiments;
· The MARS facility cost structure encourages use as a test bed for new instruments and experimental protocols.  MARS is also serving  as a “test bed” to help understand  operations and maintenance costs for OOI, such as understanding how frequently nodes will need to be visited via ROV, electronic components will need to be replaced, levels of spares that will need to be kept on hand, etc.;

· In conjunction with the instrument development projects at MARS we are continually developing new and refining existing  operational tools and procedures to operate and maintain ocean observatory nodes that are of direct use by other observatories;

· Although we specifically did not include Cyberinfrastructure (CI) as part of the MARS project we are currently serving as a test bed for the OOI CI development Implementing Organization;

· MARS Provides education and outreach to inspire America's youth to consider ocean science and ocean engineering in their future (see http://www.mbari.org/earth/about.html.)

With human population increasing by 50% in the next 50 years, the need to understand the world ocean, interactions with the lithosphere, biosphere, atmosphere and cryosphere are critical to humanity’s future. The ocean science community is working hard to improve the ability to sense and interpret dynamic ocean processes over expanded spatial and temporal ranges. To achieve this we must develop real time ocean observing and data transmission along with a comprehensive data management system.
Part of the solution will be long-term ocean observatories. Neptune Canada, the largest cabled ocean observatory in operation to date, has provided a stunning example of the potential of ocean observatories. In the U.S., IOOS (Integrated Ocean Observing Systems) and the OOI (Ocean Observing Initiative) lead the way. ESONET (European Seas Observatory Network) is proposing ocean observatory development in Europe. Benefits include a more cost-effective collection of much larger amounts of integrated, multidisciplinary data relevant to important scientific and societal issues, such as natural hazards, the climate system, the carbon cycle, and other biologically mediated processes in the ocean. Recognizing the need for a deep-water test bed to develop sensors, operational capabilities and maintenance procedures for deep-sea observatories, NSF funded the design and construction of MARS. 
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The MARS cabled test bed observatory provides a deep-water facility for testing and development for the ocean science community. This proposal reports initial results of the first two years (Nov. 2008 to Nov. 2010) of full MARS operations, and requests modest funding to continue serving the ocean science community.
Project Description: MARS (Monterey Accelerated Research System) O&M

(Operations and Maintenance)—the second three years

1. Results from Prior NSF support

Steve Etchemendy, Director of Marine Operations, MBARI is the PI on the current MARS O&M grant (NSF OCE-0739828: $1,462,983 Total Award Funds) for performance period 8/31/07-09/01/10, and granted a no cost extension to 5/01/11. The first three years of operations have demonstrated a cost effective, reliable, service oriented facility, which has supported science and engineering development effectively. Etchemendy was a Co-PI on a NSF grant subcontract to the University of Washington for Dr. Deborah Kelley (Subcontract: 1 Feb 03 to 15 July 03 - $45,210). The scope of work was to adapt the MBARI multiple barrel drill-sled to the WHOI (Woods Hole Oceanographic Institution) ROV Jason II, by converting it to a portable serial control system. The system worked extremely well, recovering sulfide cores in minimal time. The drilling system was transferred to WHOI on Sept. 1, 2005, to be used by the greater marine geology community.
Gene Massion is the Technical Co-PI on the current MARS O&M proposal. Massion has spearheaded the technical collaboration and lessons learned from the MARS experience. Additionally, he was the Co-PI on a NOPP grant managed through NSF to develop the Environmental Sample Processor. He also received support for cabled observatory design tasks as part of the NEPTUNE and MARS proposals and is a past member of the OOI Executive Steering Committee.
Danielle – can you include the some of the required information for my NSF projects including NEPTUNE System Engineering, MARS development and maybe ESP if there is any.  I’ll write something about the results.
2. Background
How do these three paragraphs contribute to justifying MARS?
The oceanographic community has made significant progress evaluating the advantages and disadvantages of observatory based oceanography verses traditional expedition based oceanography. The success and experience gained with pioneering coastal observatory projects like LEO-15 and MVCO, as well as open ocean projects like HOTS, BATS, TOGA-TAO and NeMO, have shown the huge potential of observatory-based science. VENUS has provided another step towards ocean bottom observatories with their installations in Saanich Inlet and the Straight of Georgia. (http://www.venus.uvic.ca/). 
In part, VENUS served a similar role for Neptune Canada as MARS now serves for the U.S. OOI observatories by developing operational techniques for observatories near-shore prior to open ocean implementation where the costs and risks are much higher. Neptune Canada, now operational, is the world’s largest cabled ocean observatory, http://www.neptunecanada.ca/.

The U.S. Ocean Observing Initiative is currently in the design and development phase. MARS is being used as a test bed for the Cyberinfrastructure Initiative (Orcutt and Edgington) to develop instruments and sensors for the RSN (Regional Scale Nodes for Freitag and Chadwick) and to test potential candidates for either OOI or IOOS observatories (Horn’s EK 60 and Scholin’s D-ESP). 
3. MARS Description
Located on a sediment-covered site on Smooth Ridge, approximately 37 km from Moss Landing, California, MARS is a single node cabled observatory with eight ODI (Ocean Design Inc.) underwater mateable science connectors. Connected to the shore station via 52 km of submarine telecom cable, the node lies at 890 m depth. The shore station provides 7.5 kW of power and telemetry via eight single mode fibers. Power is distributed as needed across the eight science ports at both 375 and 48 VDC (Volts, Direct Current). Each science port provides a 100-Mbit per second full duplex Ethernet communication channel. Time distribution is provide by NTP (Network Time Protocol) for accuracies of 10 milliseconds and a 1 PPS (Pulse Per Second) signal providing accuracy of order 10 microseconds.
MARS users can plug instrument clusters into the science ports via "extension” cables.  Both of MBARI’s ROVs have been equipped with cable laying tool sleds capable of laying four Km of 3/8 inch cable from the MARS node. Longer distances can be achieved by “daisy chaining” extension cables. Power delivery at the end of the extension cables is a function of the extension cable length and conductor size. MARS O&M is developing a ROV mounted plow to bury the extension cables to protect them from fishing trawlers.
The primary electronics module is exchangeable by ROV without recovery of the main telecom cable or its termination assembly. This makes maintenance of the sea floor electronics affordable because it requires only one dive to unplug the electronics and recover it for shore side repair and one dive to reconnect it. 

MARS is connected to the internet via CENIC, a 100 Gigabit/sec (Gb/s) circuit, which is shared by MBARI and Moss Landing Marine Labs (MLML). Therefore, there is no choke point between the 1 gigabit MARS output to the users’ IP destinations.
4. Accomplishments  
I definitely wouldn’t start our accomplishments section with a failure.  I wouldn’t mention the failure at all, that was part of the MARS development project.

MARS O&M began with the succesfull installation of MARS on November 10, 2008. Since that event we have supported the following projects on MARS.  During that time we have deployed XX systems.  We are very pleased to state that each of these systems has worked immediately on power up at MARS.  YY of these projects were with PIs from outside MBARI and ZZ are with MBARI PIs.). 

Projects on MARS
2008 
· We included a “standard” oceanographic instrument as part of the initial MARS installation as a way to verify end to end functionality of the system.  Immediately after the MARS science node was installed we connected a PUCK enabled CTD with SIAM middleware.  Within minutes, data form this instrument was publically available on the MBARI Shore Side Data System (SSDS) web site (http://www.mbari.org/pw/puck.htm , http://www.mbari.org/moos/siam/siam.htm and  http://www.mbari.org/ssds/ ). 
· 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 9, 2008. FOCE was recovered on January 30 and redeployed on June 11, 2009 but FOCE developed humidity issues in its control can and was recovered again June 21. FOCE was the largest, but not the heaviest, instrument deployed on MARS to date.  

2009

· “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 21, 2009 but developed a ground fault and was recovered March 2. EITS was repaired and redeployed Aug. 14. EITS also has a novel jellyfish simulator using LED’s (Light Emitting Diodes) 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 26, 2009. http://www.berkeley.edu/news/media/releases/2009/03/18_mobb.shtml. (Dr. Barbara Romanowicz, UC Berkeley NSF OCE-0648122)
· On February 27, 2009, Dr. John Horn’s EK 60 was deployed on MARS. Named after a moon of Mars, Deimos, the University of Washington Fisheries Department’s acoustic transmitter/receiver quantifies the biomass from 900 meters to the surface. http://acoustics.washington.edu/DEIMOS/deimos_data.php 

2010

· In October 2010, Dr. Kenneth Smith’s Benthic Rover (initial support from NSF-0638505 and continuing support from MBARI) was attached to MARS to refine its sampling and control functions. The Benthic Rover, an AUV with tracks, studies the respiration of sediment biology. Two deployments were achieved, October and July, each refining the control function software and hardware for future autonomous deployments. 

· Dr. Chris Scholin has tested the Deep Environmental Sample Processor (D-ESP) on MARS. D-ESP is an autonomous molecular biology lab that identifies plankton by its DNA. ESP saw two deployments in the past year, in October 2009 and January 2010. Future deployments are planned for 2011. 
· Lee Freitag of Woods Hole Oceanographic Institution has deployed an 'Acoustic Communications Base Station' (ACOMMS) (NSF OCE-0532223), destined for the NSF sponsored Ocean Observing Initiative (OOI). This technology is a key component in the communications scheme for future observatories. ACOMMS was recovered Oct. 1st 2010.

· Dr. Bill Chadwick from NOAA/OSU deployed his Bottom Pressure Recorder (BPR) in June, 2010, (NSF OCE-0826490). The instrument package includes a BPR and a precision tiltmeter, both designed to monitor inflation or deflation in submarine volcanic areas caused by magma movements underground. Scheduled for recovery in June, 2011, the BPR's final destination is Axial Seamount, a tectonically active area on the margin of the Juan de Fuca plate. http://www.pmel.noaa.gov/vents/geology/mars/
· Dr. John Orcutt of Scripps Institute of Oceanography deployed the LOOKING project Ocean Bottom Seismometer (OBS) to develop data management techniques for the Ocean Observing Initiative. Scheduled for recovery in January 28, 2011 (NSF Cooperative Agreement Number: OCE 04-27974).


Planned for 2011

· Dr. William E. Seyfried, Jr., and Dr. Kang Ding, Department of Geology and Geophysics, University of Minnesota, Development of Chemical Sensors and In-Situ Calibration: Enhanced Monitoring and Measurement of pH and Redox in Diffuse Flow Hydrothermal Systems (NSF OCE–0927615). 
· Dr. Clare Reimers (OSU) and Dr. Peter Girguis (Harvard), Sensors powered by benthic microbial fuel cells at MARS Can we get their NSF grant number?
· Dr. Ken Smith (MBARI), Sedimentation Sensor/Time Lapse Camera System
· Observatory Infrastructure Support Tools 

· The MARS O&M team has developed a number of generally useful tools for observatory based science.  These include (need more words for all of these)
1) The ROV laying toolsled 
2) Cable Burial tool 
3) Extension Cables
4) Wet node simulator

5) Port test tool
6) PHOBOS 
· MARS system interruptions
· On April 24, 2009, the main PG&E (Pacific Gas and Electric) power to the MARS facility failed. The cause was a determined to be a pelican, which landed on the main power lines with wings out stretched, and subsequently electrocuted itself and tripped the system breakers.  
· In July and August 2010, MARS was shutdown for eleven days due to local wildlife (rodents) eating through the shore side cable, terminating the data link between the MARS Lab and the shore station. the cable was replaced with an armored version and barriers were installed at all locations open to rodents.
· MARS has had three incidents where a fishing trawler has snagged the extension cables to MOBB (Monterey Ocean Broadband). To mitigate this problem a ROV cable burial systemis under development. 
Outreach
MBARI has integrated the MARS Observatory into the Monterey Bay Aquarium 'Discovering Monterey Canyon' auditorium program as well as in the new MBARI exhibit. The Monterey Bay Aquarium has over one million visitors a year, thereby providing wide exposure for MARS and OOI to the public. The EARTH Project, a science teacher outreach effort, has used MARS as a tool at over 20 presentations to high school educators. See http://www.mbari.org/earth/default.htm for details.
Meetings and workshops:
· University of Tongji observatory workshop – Shanghai - April 5th to 8th, 2007

· ESONET all regions workshop - Barcelona – Sept 3rd to 8th, 2007

· MARS USER workshop at AGU – San Francisco - Dec 12th, 2007

· Project Scientists Ocean Sciences workshop – Orlando - March 5th, 2008

· OOI Cyber-infrastructure workshop - San Diego - May 28th & 29th, 2008

· International Workshop on Sea-Floor Observation – Shanghai, China, May 19-21, 2008

· Special Seminar on Ocean Observing Technology – State Key Laboratory of Marine Geology, Tongji University – Shanghai, China – May 22-24, 2008

· OOI workshop at AGU – San Francisco - Dec 12, 2008

· Third International Seminar on Ocean Energy – Bilbao, Spain, April 2, 2009

· VISO (Virtual Institute of Scientific Observatories) (ESONET) workshop - Tromso, Norway – June 11th and 12th, 2009

· ICES Deep-sea Symposium 2009 Issues Confronting the Deep Oceans: The Economic, Scientific, and Governance Challenges and Opportunities of Working in the Deep Sea in Horta, Azores, Portugal. April, 2009.
· MARS potential sea trials site for DARPA Presented at DARPA Deep Sea Program Workshop, Arlington VA. January 19, 2010
· The Deep Ocean as a Consideration for Potential Strategic Benefits, DARPA/MBARI Workshop, Moss Landing, CA. 17 April, 2009
MARS User Journal Publications

McDonnell, J., L. Hotaling, G.I. Matsumoto, C. Parsons, B. Meeson, and R. Bell. 2006.

Exploring the merit and feasibility of using observing system data in education. Marine

Technology Society Special Winter 2006 issue. 39(4): 21-28.

Sherman, A.D. and K.L. Smith, Jr. (2009) Deep-sea benthic boundary layer communities and food supply: a long-term monitoring strategy. Deep-Sea Res. II 56: 1754-1762

McGill, P.R., A.D. Sherman, B.W. Hobson, R.G. Henthorn and K.L. Smith, Jr. (2009) Initial deployments of the Rover and autonomous bottom-transecting instrument platform. J. Ocean. Tech. 4(11): 9-26.
Books or Other One-time Publications

One-time Publications (Conference Proceedings)

· Raymond E. A., Cline, D., Dawe, C., Edgington, D., Etchemendy, S., Massion, G., Schlining, B., and Widder, E.A., Real-time monitoring of megafauna from the Monterey Accelerated Research System, ICES Symposium, Issues Confronting the Deep Oceans: The Economic, Scientific, and Governance Challenges and Opportunities of Working in the Deep Sea, Horta, Azores, Portugal. April 2009

· Etchemedy S., MARS Science and Technology Test Bed, Presented at Esonet NoE - (Network of Excellence), All Reagions Workshop Paris, France 5, 6, 7 October, 2009
· Massion, G., Science mission planning and implementation on MARS, OOI Science Workshop, Nov. 11-12, 2009, Baltimore, MD
· Raymond, E. H., Etchemendy, S., Dawe, C., Massion, G., Heller, K. (2010), An overview of science and operations at the Monterey Accelerated Research System (MARS) (Invited), Eos Trans. AGU, 91(26), Ocean Sci. Meet. Suppl.

· Massion, G., Science mission planning and implementation on MARS, OOI Science Workshop, April 29-30, 2010, Tempe, AZ
· Sherman A. D., McGill P.R., Henthorn R.G., Hobson B.W. and Smith, Jr. K.L., Long time-series measurements of benthic community processes to abyssal depths using an autonomous bottom-transiting vehicle. Deep Sea Biology Symposium 2010

· Raymond E., Johnson S. and Vrijenhoek R., Presence of Osedax on seal bones in the Monterey Submarine Canyon, 12th Deep-sea Biology Symposium, Reykjavík, Iceland (2010)

· Maugham, T. and Peltzer, E., FOCE with MARS and pH sensor development and performance Feb. 22-26 Ocean Science Meeting, Portland 

· Lee Freitag, Keenan Ball, Peter Koski, Sandipa Singh, and Eric Gallimore, "Acoustic Communications for Deep-ocean Observatories: Results of Initial Testing at the MBARI MARS Node," Proc. IEEE Oceans 2010, Sydney, Australia, May 2010

· Brewer, P., Evolution of Ocean Observing Systems – Building an Infrastructure for Science, Sept. 19 GEOSS workshop


A sample of media coverage for MARS
· Aug. 27, 2007 National Geographic News, "New Undersea Cable Will Link Ocean to Internet" by Anne Casselman

· June, 2007 Geotimes, "Deep-sea observatory launched." by Megan Sever

· April 4, 2007 MBARI News release: Cable laid for new deep-sea observatory 
· iTwire, "Big advance to deep-sea exploration brought by MARS cable," by William Atkins (4-8-07)

· Xinhua, "Cable laid for U.S. deep-sea observatory," by Xiao Jie (4-7-07) [Story syndicated and carried by newspapers in China, Malaysia, India, and elsewhere in Asia.]

· Associated Press, "32-mile cable installed for deep-sea observatory off Monterey." (4-5-07) [Story syndicated and carried by 6 or 8 California newspapers.]

· United Press International, "Undersea observatory cable installed" (4-5-07) [Story syndicated and carried by at least 6 newspapers worldwide.]
Developments for Ocean Observatory Systems
· Deployment and recovery techniques were developed to allow safe and reliable deployment and recovery of the MARS Science Node. 
· The “Science Port Test Tool” was developed to test for failure conditions of a cable or science port on the MARS Science Node. 
· MARS Wet Node Simulator (WNS) was developed to test MARS user instruments prior to deployment on the MARS test bed. This tool mimics the MARS Science Node by integrating the data communications equipment and the low voltage distribution equipment of the MARS node. 
· A plow addition to the ROV cable laying tool sled for ROVs is under development. This will allow extension cables to be buried by the ROVs to avoid damage from fishing.
Cable Route Survey

The third MARS cable route survey was completed earlier this year. MARS funded the re-survey of the cable route using MBARI’s R/V Point Lobos with remotely operated vehicle ROV Ventana and R/V Western Flyer with ROV Doc Ricketts. The third survey began in January 2010 and required 16 ship days, three of which were aborted due to severe weather conditions. Additionally, seven dives had to be aborted due to poor visibility, and some sites were revisited 2-3 times checking for better conditions. Despite fighting the elements, gathering data for the next agency report was completed. As with previous surveys, it was verified that the cable is still buried to the extent indicated during the PLIB survey. Preliminary observations are that the location of the main cable remains the same, with no evidence of strumming or other movement. The cable is still buried with no trace of habitat disturbance in shallow sandy areas (roughly 50 % of the route). In other sections, habitat disturbance is less evident compared with the previous surveys and sediment is settling into the trench. The video was analyzed and sample data for our Biological Impacts Assessment and the fully detailed report discussing the biological, geological, and ecological impacts was submitted in October, 2010.

5. Service-Oriented Facility

MARS is a facility designed and operated to provide service to the ocean science community in a cost effective manner. With only one full-time position (the MARS Facility Support Technician), the facility provides only essential operations and maintenance services thus limiting fixed costs. As a result, MARS users need to request funding for special technical services required by their project in their proposals. This results in a cost effective program for NSF because resources are not wasted when the MARS user load is low or self-sufficient users are using the MARS test bed.
During proposal preparation, potential MARS users are provided technical, budget and deployment/recovery advice by the MARS Operations Team. Once the MARS users are funded, MBARI’s Operations Administrator provides permit support, and Information Services provides the necessary IT support to insure connectivity from the users instrument to the users IP addresses at no cost to NSF or the MARS user. MARS does not provide DMAS (Data Management and Support). MARS does provide facilities to locate user RAID arrays, computers or routers as needed. 
MARS users usually need a single test tank day to verify their instruments are correctly configured to operate on MARS via the wet node simulator. Ship and ROV deployment and recovery is available using either of MBARI’s two ROV equipped ships, or UNOLS ships. MBARI will be retiring the R/V Point Lobos in the near future but plans to replace it with a more capable coastal vessel that will support ROV, AUV and CTD operations. Ocean science users are charged “at cost” rates for MBARI ship/ROV services.
MARS is available to several different funding organizations, including but not limited to: NSF, ONR, NOAA, NASA, DOE, and DOD. Each of these organizations will benefit from the availability of MARS as an ocean science and technology test site. 

Upon inception of the MARS facility, NSF and MARS agreed that the MARS O&M costs should be distributed fairly to the actual users and NSF should not bear the full burden of the ongoing operations and maintenance costs. To achieve this objective, MARS charges a minimal fee for each project funded either by NSF or to those whose objective is to develop technology for OOI observatories using one of the eight MARS ports. The intent of this fee is help pay for maintenance and other costs. MARS also requires a fee equaling a fair share of the operational costs from other U.S. government funding agencies to use MARS, as these agencies may have objectives not directly linked to NSF or OOI. Additionally, the monthly fee encourages MARS users to cycle through their testing at a reasonable pace to allow other technologies to be tested using the limited number of MARS science ports. 
The MARS science port fee rate will be governed by annual discussions with the UNOLS Observatory Oversight Committee with dual objectives of providing a repair reserve and regulating the rate of MARS user science port use.

The current MBARI/NSF rate is $1000.00 per month. All other organizations using MARS will be charged $5000.00 per month. This charge begins the day the instrument receives power from MARS and ends on the day MARS power is turned off to the instrument. Partial months are prorated.
6. Operations Philosophy
The MARS operations team is committed to enabling MARS users, engineers and scientists, to be successful developing and testing their systems on the MARS cabled test bed observatory. Although the NSF funded MARS team is small, MBARI’s Marine Operations and Engineering Divisions are dedicated to developing operational capabilities for ocean observing that have common uses. For example, the NSF sponsored MARS and the MBARI sponsored MOOS (Monterey Ocean Observing System) both benefit from projects like the cable laying tool sleds, extension cable developments, SIIMs (Science Instrument Interface Modules), PUCK (Programmable Underwater Connector with Knowledge) and SIAM (Software Infrastructure and Applications for MOOS). Developments to enhance ocean-observing capabilities benefit our common objectives. The SIIM design is available at no charge to users.
MARS O&M also takes pride in MARS users’ successes. For instance, Dr. Lee Freitag’s (WHOI) “Acoustic Communications Base Station”, Dr. John Horn’s (UW Fisheries) EK 60, Dr. Bill Chadwick (OSU/NOAA) bottom pressure recorder (BPR) and Dr. John Orcutt’s, Cyber-Infrastructure project (OOI) are all successes that in some small measure were enabled by the MARS test bed.
7. MARS and UNOLS

The MARS O&M staff and UNOLS have outlined a plan to coordinate UNOLS ship scheduling for MARS users. The MARS Operations PI, Steve Etchemendy, will keep UNOLS up to date on the availability of MARS resources for funded projects. As required, we will participate in the UNOLS scheduling process to insure MARS users have permits in place and UNOLS ships are scheduled to support MARS users at appropriate times when MARS resources are available.
8. What will MARS O&M cost?

Ship/ROV days for maintaining the infrastructure are included in this proposal. Parts and supplies costs are requested. Labor equaling 1.7 FTE (Full Time Equivalents) is requested for the duration of the project. Costs associated with fishermen's association coordination are requested. Costs derived from the permit process include reoccurring benthic biology survey requirements and a minimal fee for right of way through Moss Landing Harbor District property. This proposal is based on guidance from NSF to provide the minimum operations and maintenance costs consistent with a no frills support operation. Extra services can be provided when supported by the user's project funding. 
Permit mitigation, insurance and "right-of-way use" lease

The installation of the MARS Cabled Observatory required approval from 13 State and Federal agencies. Mitigation for issues ranging from seafloor disturbance to right of way through California State lands has resulted in the following on-going costs:
Cable route inspections:

· Initial ROV and AUV surveys of the cable route and post lay inspection were preformed at MBARI's expense.

· A one-time AUV survey for ghost fishing nets was conducted at MBARI's expense.

· "Actual Impacts Assessment" surveys were required 18 months after installation and then 18 months after the first "Actual Impacts Assessment" survey. Resurveys required every 60 months for the duration. Costs included in this proposal.

· Fishermen agreements:

1. A 24-hour fishermen's hotline has been established at MBARI's expense

2. A "Fishermen's Association" agreement has been executed at MBARI's expense

3. Periodic "Fishermen's Association" meetings are required, (costs will be included in this proposal)

4. Replacement costs for fishing gear lost when tangled in the MARS cable are not provided for in this proposal. A supplemental proposal will be submitted to NSF in the event that this becomes necessary.

Insurance:

· Liability insurance costs are paid for by MBARI.

· Property and D.I.C. (earthquake) coverage estimates are cost prohibitive; MBARI has recieved a waiver from NSF to exclude property and D.I.C. (earthquake) insurance for the facility.

Right of way:

· A portion of the MARS cable route transverses Moss Landing Harbor District property, costs are included in this proposal.

9. The MARS staff 
The MARS Operations Manager (half time position) is responsible for maximizing the success of the MARS users' community. Additionally, the MARS Operations Manager is the primary resource to assess deployment “readiness” of science experiments as well as any infrastructure component of MARS. The MARS Operations Manager will function as the MBARI Marine Operations Technical Manager during the other 50% unfunded portion of the year. The logic here is to integrate MARS maintenance and operations requirements with the primary service vessels for MARS as much as possible.
This Position:

· Works with MARS users at the proposal stage to refine experiment designs

· Advises on the development of new equipment such as extension cables, SIIM’s (Science Instrument Interface Modules) and connectors

· Provides oversight and maintenance plans for all components of system

· Maintains records for all operational issues and assists in reporting this information

· Develops deployment plans for each science and/or engineering mission for MARS

· Coordinates deployment schedules with MBARI DMO
· Manages MARS finances and cost reporting

· Assists with troubleshooting electronics and communications problems

The MARS Facility Support Technician (full time position) is responsible for the day-to-day control of the MARS system.

This Position:

· Monitors data streams and adjusts power levels using PMACS (Power Management and Control System).
· Monitors system functional parameters and provides watchdog functions to ensure smooth operations.
· Insures the data store and forward functions are working.

· Maintains the system and manages the day-to-day needs of the MARS computer network.

· Assists with the test tank experiment installations and supports users.
The MARS PIs 
Steve Etchemendy, Director of Marine Operations at MBARI, will function as the Operations PI for MARS. He will deal with policy issues, permitting, insurance, staffing, and reporting obligations with NSF. Additionally, Steve will represent MARS O&M for UNOLS ship scheduling functions. 
Gene Massion, Senior Engineer at MBARI will be responsible for technical transfer and will provide technical oversight including managing maintenance support from the original MARS design team. (18 days/year)

10. MARS user costs (not covered by MARS O&M)

A MARS user proposal may request technical support and ship/ROV support from
MBARI or may use UNOLS vessels/submersibles or other resources. An example of services available "at cost" from MBARI are provided at the following URL:
http://www.mbari.org/mars/new/rates.html
Note: Labor is based on average wage for that group plus fringe and overhead.

Ship/ROV costs are operating costs divided by days/year so they vary each year.

15. Concept of Operations

· Operations Philosophy - The primary mission of MARS is to provide a facility to test and develop equipment for the ocean science community. In many cases MARS will provide the first long duration sea trials of ocean sensors under development. MARS will enable ocean engineers not only to directly monitor their instrumentation on the sea floor but also to modify their software based on real world sensor inputs. If recovery of equipment is necessary it is only two hours away by ship from Moss Landing. To be cost effective MARS will operate on a normal (40 hr.) workweek schedule. This will minimize personnel costs and is appropriate for a test bed facility.

· Customer support, pre-proposal stage - The overall purpose of the MARS O&M is to provide the platforms and services necessary to test and support prospective technologies destined for use on ocean observatories. MARS O&M will provide prospective users with support to estimate ship/ROV time to deploy and recover their experiments as well as the shore side technician time that is necessary to test equipment prior to pre-qualification deployments in MBARI's test tank. MBARI does not have sufficient engineering resources to support all potential MARS users but we have assembled a list of recommended engineering resources that can be tailored to a potential user's needs. This list includes freelance engineers as well as medium sized companies like Ocean Design and Ocean Works (Vancouver, B.C.). Even large companies like SAIC are on the MARS engineering support list. MARS O&M will assist potential users by providing a list of engineering resources that could fit their needs.

· Customer support, permits - MARS is located in the Monterey Bay National Marine Sanctuary. As such, some instrumentation will require permits and others may qualify under the MARS general permit. Federal regulations require NSF to assess whether a project meets applicable federal and state permits prior to awarding a proposal grant. NSF will use the standard proposal process to review MARS user proposals. If a proposal is judged acceptable but requires a permit, NSF may fund resources necessary for the permit process prior to granting the proposal. This may range from minor resources to prepare permit documentation to resources sufficient to submit an EIS (Environmental Impact Survey). NSF will submit proposals not covered by the MARS general permit through interagency channels for approval. 
· Customer support during operations - A MARS user's instruments deployed on MARS are the sole responsibility of the user. MARS does not have any DMAS (Data Management and Archiving) capability. Instead, MARS will direct data connectivity to a user-supplied IP address. If a MARS user needs power adjustments, instrument recovery, or other support over the course of a deployment, we expect an e-mail message that will be acted on during normal working hours to schedule necessary adjustments.
16. Governance

The new UNOLS Ocean Observing Science Committee (OOSC) will provide oversight on MARS and other NSF sponsored observatories.
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