Statement of Work
for

Persistent Ocean Surveillance – Station Keeping Buoy

Phase 2 Demonstration Test Support

1.0 Background

This effort is for at-sea test support work for a Defense Advanced Research Projects Agency (DARPA) effort for the development of a long endurance station keeping tactical ocean sensing buoy:  Persistent Ocean Surveillance (POS).  The program exploits energy harvesting techniques of local environmental effects (wind, waves, solar energy), and geo-location technologies to establish long-term, station keeping ocean environment sensors.  The anticipated products are:

· Station-keeping buoy (SKB) and energy harvesting technologies using local environmental effects capable of maintaining less than a 250m watch radius for 90% of the time and a 2,500 meter watch radius for 100% of the time over a four week period in currents as high as 2 knots; and
· Prototype (tactical sized) ocean sensing buoy with continuous RF communications.
 The program is now in Phase 2 developing two SKB’s - Johns Hopkins University Applied Research Laboratory (JHU/APL) and SeaLandAire Technologies (SLAT).  Phase 2 will culminate in an at sea demonstration in October 2007.  The SKB prototypes will be required to autonomously station keep in a 500 m watch circle 90 percent of the time for a minimum of seven days.  At-sea test support services at a location with acceptable environmental conditions are required.
2.0 Scope

This document describes the requirements and tasking required to support the POS program during the Phase 2 at sea demonstration.  Specific test details can be found in the attached POS Phase 2 Demonstration Test Plan.
3.0 Requirements

3.1 Technology Analysis

Part A:  Analyze Phase 2 Demonstration test results.  Compile environmental summary, including available energy and perturbation amplitudes in environmental fields (e.g. irradiance, wind, current).  Analyze station-keeping performance in context of environmental conditions.  This analysis will use available observations.
Part B:  Trade space study for station-keeping buoys.  Examine performance of station keeping as a function of design parameters in a range of potential environmental conditions.   Particular attention to the development of design-rules-of-thumb for sizing subsystems and buoys, dependence of performance on underlying technological capabilities (e.g. efficiency of solar panels, battery energy density, etc.) and understanding the versatility of designs with respect to likely deployment conditions.
3.2 At Sea Services

Provide the vessels and personnel to man those vessels as required for the Phase 2 demonstration.  Specifically: 

· Prior to the testing, one vessel will be required to tether additional sensors to the M1 buoy, and conduct acoustic equipment verification

· Two vessels will be required to initially deploy and finally recover the SKB units near the M1 buoy in Monterey Bay

· One vessel will be required to act as an acoustic test platform for a minimum of five test days
· One vessel will be required to act as an emergency recovery platform to be on call at all times (this can be the same vessel as used for the acoustic testing)

· Arrange for divers with underwater video and/or photographic equipment to document deployment and in water operation of both SKB units.

3.3 Environmental Approvals

Assist in obtaining the necessary environmental approvals for POS Phase 2 in water testing, including approval to operate active sonar equipment.

3.4 Logistical Support

Provide adequate shipping and receiving facilities, storage and assembly space, and laboratory space for the conduct of the POS Phase 2 testing as described in the test plan.

4.0 Cost Estimate

	Task
	Estimated Cost

	Technology Analysis: 
Test Results
	$  10,000.00

	Technology Analysis: 
Trade Study
	$  75,000.00

	At Sea Services
	$109,872.00

	Environmental Approvals
	$       800.00

	Logistical Support
	$  13,846.00

	Total
	$209,518.00


Note:  Changes from previous cost estimate:
Previous estimate was approx. $109,000 for a 10 day test.  This did not include the technology assessment, the updated MBARI rates (below), or an added set up day with both the Zephyr and Point Sur dockside.
2007 vessel rates (previous rates): 
Pt. Lobos 10 hr day rate: $10,900 ($9,375) / Stand by: $5,450 ($4,500)

Zephyr 10 hr day rate:     $6,700 ($6,000)   / Stand by: $3,350 ($3,500)
            Zephyr 24 hr. Stand by:   $3,950 ($3,500)
Technology Assessment: $20,000 (none)                  
Permit support: $800 (none)
Weekend rates for Technician is 1.5 daily rate (2 x)
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Estimate -- no dockside rate given for Point Lobos





Actual day of end-of-test recovery from Point Lobos will depend on SKB performance and number of re-deployments required
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