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Acronyms and Abbreviations
	C	Celsius

	GPS	global positioning system

	Hr	Hour

	Hz	Hertz

	mA	milliamps

	MCC	Mission Control Center

	Min	Minute	

	NDBC	National Data Buoy Center
MBARI	Monterey Bay Aquarium Research Institute
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[bookmark: _Toc315261357]Identification 
NDBC and MBARI will collaborate to integrate each organization’s systems onto one platform and mooring. The platform and mooring will be provided and maintained by NDBC. MBARI will partner with NDBC to maintain their systems. Specific measurements and requirements are identified herein. At the conclusion of this project, the combination buoy will potentially replace NDBC’s station 46042 and MBARI’s M2 (46093) buoy. The combination buoy (46044) will be deployed and tested for a period to confirm its operational readiness. This project will end once the collaboration effort and testing has produced an operational buoy, or a determination is made that one or both of the organizations no longer want to pursue this objective. The resulting station will enter an operational and maintenance (O&M) phase that is beyond the scope of this project.

[bookmark: _Toc315261358]System Overview 
The system will consist of a small hull (presently the 2.3 meter standard buoy foam hull), mast,  bridle, and mooring. It will be outfitted with NDBC systems to measure weather and ocean parameters as defined herein. The mooring will be a recoverable type with a wire segment in the first 700 meters from the surface for inductive communications and sensor mounting. The mooring will be similar to NDBC’s TAO system but will not be a taught mooring. All data will be transmitted to NDBC shoreside systems and QC’ed as other operational stations. But data will not be released to operational or other agencies. Data will be posted on NDBC’s public web site.
MBARI will augment the buoy and mooring with its own systems. The MBARI systems will standalone from NDBC systems in terms of electronics and power. They will share the same platform and mooring with the NDBC systems. 



[bookmark: _Toc315261359]OBSERVATION REQUIREMENTS
[bookmark: _Toc315261360]NDBC Requirements
Observational requirements are contained in Table 1.
Observations in Table 1 will be reported once per hour.

[bookmark: _Ref315254064]Table 1 - NDBC Observation Requirements

	Req #
	NDBC Observation
	Reporting Range
	Reporting Resolution
	Sample Frequency   
	Sample Period    
	Total System Accuracy

	1
	Wind Speed / two (2)
	0 - 62 m/s
	0.1 m/s
	1.7Hz
	8/10 min 1
	± 1 m/s OR 10% 2

	  2
	Wind Direction / two (2)
	0 - 360○
	1○
	1.7Hz
	8/10 min 1
	± 10○

	3
	Peak Wind
	0 - 82 m/s
	1 m/s
	1.7Hz
	5s
	± 1 m/s OR 10% 2

	4
	Air Temperature
	-40 to 50 ○C
	0.1 ○C
	1.7Hz
	8 min
	± 1○C

	5
	Barometric Pressure / two (2)
	800-1100 hPa
	0.1 hPa
	1.7Hz
	8 min
	± hPa

	6
	RH; Dew Point Temperature
	-35 to 30 ○C
	0.1 ○C
	1.7Hz
	8 min
	± 1○C

	7
	Sea Surface Temperature
	-5 to 40 ○C
	0.1 ○C
	1s
	8 min
	± 1○C

	8
	Sea Surface Conductivity
	0-70 µS/cm
	0.0001 µS/cm
	1s
	8 min
	± 0.001µS/cm

	9
	Significant Wave Height
	0 - 35 m
	0.1 m
	1.7Hz
	20 min
	± 0.2 m or 5%

	10
	Wave Period
	2 - 30 s
	0.1 s
	1.7Hz
	20 min
	± 1 s

	11
	Non Directional Wave Spectra
	0-99 m2/Hz
	0.01 Hz
	1.7Hz
	20 min
	--

	12
	Directional Waves
	0 - 360○
	1○
	1.7Hz
	20 min
	± 10○

	13
	
	0-99 m2/Hz
	0.01 Hz
	1.7Hz
	20 min
	--

	14
	Conductivity @ Depth / Nine (9)
	0-70 µS/cm
	0.0001 µS/cm
	1s
	8 min
	± 0.001µS/cm

	15
	Temperature @ Depth / Nine (9)
	-5 to 40 ○C
	0.1 ○C
	1s
	8 min
	± 1○C

	16
	Ocean Current Profile - Relative Velocity (75 kHz)
	-1000 - 1000 cm/s
	1 mm/s
	0.33-1Hz 3
	5 min
	± 5 mm/s or 1%V

	17
	Ocean Current Profile – Direction (75Khz)
	0 - 360 deg
	0.1 deg
	0.33-1Hz 3
	5 min
	± 2○


1  - 8 minutes for hourly winds, 10 minutes for continuous wind measurements.
2  - Whichever is greater
3  - Depending on the unit configuration 

[bookmark: _Toc315261361]MBARI Requirements

[bookmark: _Ref315254307]Table 2 - MBARI Observation Requirements

	Req #
	MBARI Observations
	Reporting Range
	Reporting Resolution
	Sample Interval(s)
	Sample Period    
	Total System Accuracy

	1
	Nitrate Sensor (Satlantic ISUS v3)
	0.5 – 2,000 µM
	±0.5 µM
	~1
	10 min
	±2 µM or 10% 

	2
	Spectroradiometers (Satlantic HyperOCRs) Irradiance
	350-800 nm
	10nm
	Max 2.048
	10 min
	±0.3 nm

	3
	Blue Backscatter (Wetlabs ECO Triplet)
	~0.0024 – 5 m-1
	1.2x10-5m-1 sr-1
	Min 0.25
	10 min
	±1.2x10-5m-1 sr-1 

	4
	Red Backscatter (Wetlabs ECO Triplet)
	~0.0024 – 5 m-1
	3.8x10-6m-1 sr-1
	Min 0.25
	10 min
	±3.8x10-6m-1 sr-1

	5
	Chlorophyll fluorescence (Wetlabs ECO Triplet)
	0.01-50 µg/l
	0.01 µg/l
	Min 0.25
	10 min
	±0.01 µg/l

	6
	Oxygen Sensor (Aanderaa Optode 4330)
	0-500 µM / 0-150% air saturation
	<1µM / 0.4% air saturation
	25
	8 min
	<8µM or 5% / <5% air saturation

	7
	pCO2
	0-2,000ppm
	0.1 ppm
	~ 420
	1 hr
	~±2 ppm

	8
	Oxygen @ Depth  200m
	0-120% of surface saturation
	0.035% of saturation
	Max 40
	8 min
	2% of saturation (initial)

	
	
	
	
	
	
	



[bookmark: _Toc315261362][bookmark: _Ref314577860]PERFORMANCE REQUIREMETS
[bookmark: _Toc315261363]NDBC Requirements
NDBC will provide the buoy platform and mooring.
NDBC will provide the systems, sensors, and equipment to acquire, report, process, and quality control the observations of Table 1.
NDBC observations will be subject to quality control measures as described in the following internet reference.
http://www.ndbc.noaa.gov/NDBCHandbookofAutomatedDataQualityControl2009.pdf
[bookmark: _Toc315261364]MBARI Requirements
MBARI will provide the systems, sensors, and equipment to acquire; report, process, and quality control the observations of Table 2.
MBARI observations will be subject to quality control measures as defined by TBD.

[bookmark: _Toc315261365]OPERTIONAL REQUIREMENTS
[bookmark: _Toc315261366]NDBC Requirements
NDBC will be responsible for the operation and maintenance of the buoy platform, mooring, and NDBC owned sensors and equipment.
Transmitted data will not be released to operational groups or other agencies. However, the data will be posted on NDBC’s website.
Internally recorded data on NDBC systems will be recovered and provided to MBARI.
The buoy will be a size that is serviceable by MBARI vessels. This includes deployment and recovery of the buoy and mooring.
Deployment life will be a minimum of 12 months. Stated differently; the minimum design life for the mooring, power system, and all operational systems is 12 months minimum. Thus NDBC systems will require a minimum of annual service.
1.1.1 NDBC will provide a schedule for servicing of the system.

[bookmark: _Toc315261367]MBARI Requirements
MBARI will be responsible for the operation and maintenance of MBARI owned sensors and equipment.
MBARI will provide small boat service for MBARI led maintenance. However, NDBC will provide personnel to conduct safe access to the platform and mooring. This interval is anticipated to be approximately every six (6) weeks. 


[bookmark: _Toc315261368]DOCUMENTATION REQUIREMENTS
[bookmark: _Toc315261369]DOCUMENTATION REQUIREMENTS
NDBC will maintain drawing package(s), procedures, in accordance with its internal process as defined in its instruction, “NDBC Ocean Observing System (NOOS) Configuration Management”, instruction # 101.02.

[bookmark: _Toc315261370]OTHER REQUIREMENTS
[bookmark: _Toc315261371]MBARI
MBARI will provide secure storage space for GFE in the days prior to, during, and after any maintenance event.
[bookmark: _Toc315261372]NDBC
NDBC will conduct this project in accordance with its NDBC Project Management Handbook, NPD 11-03, draft version December 2011.
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