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FY 2005 Budget Request to Congress

Major research equipment





$213,270,000

and facilities construction

The FY 2005 Budget Request for Major Research Equipment and Facilities Construction (MREFC) is $213.27 million, an increase of $58.30 million, or 37.6 percent, above the FY 2004 Estimate of $154.97 million.

Major Research Equipment and Facilities Construction Funding

(Dollars in Millions)
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The MREFC Account supports the acquisition, construction and commissioning of major research facilities and equipment that provide unique capabilities at the frontiers of science and engineering.  Initial planning and design, and follow on operations and maintenance costs of the facilities are provided through the Research and Related Activities (R&RA) Account.

There can be no doubt that a modern and effective research infrastructure is critical to maintaining U.S. leadership in science and engineering (S&E).  The future success of entire fields of research depends upon their access to new generations of powerful research tools.  Increasingly, these tools are large and complex, and have a significant information technology component. 

Among Federal agencies, NSF is a primary supporter of forefront instrumentation and facilities for the academic research and education communities. In recent years, NSF has received an increased number of requests for major research facilities and equipment from the S&E community.  Many of these requests have received outstanding ratings from research peers, program staff, management and policy officials, and the National Science Board.  NSF’s Request for the MREFC Account positions the agency to meet the future needs and opportunities of the research community.  

Once a project has been submitted for MREFC funding, it must undergo a multi-phase review and approval process.  The process begins with a review by the internal NSF MREFC Panel, which makes recommendations to the NSF Director with attention to criteria such as scientific merit, importance, readiness and cost-benefit.  The Director then selects candidates for National Science Board (NSB) consideration.  The NSB then approves, or not, projects for inclusion in future budget requests and establishes priorities. The Director selects from the group of NSB-approved projects those appropriate for inclusion in a particular budget request to OMB, and after discussion with OMB, to the Congress.

In order for a project to be considered for MREFC funding, NSF requires that it represent an exceptional opportunity that enables research and education. In addition, the project should be transformative in nature, in that it should have the potential to shift the paradigm in scientific understanding and/or infrastructure technology.  NSF believes that all the projects included in this Budget Request meet these criteria.

As a general framework for priority setting, NSF assigned priority to projects based on the following criteria:

First Priority:  Ongoing Projects – Projects that have received funding for implementation and where outyear funding for the full project has already been included in a Budget Request to Congress.

Second Priority: NSB-Approved New Starts – New projects that have received NSB approval for inclusion in a budget request but which have not yet been included in a budget request or received funding.

NSF believes that the highest priority within the MREFC Account must be the current projects.  To that end, highest priority in FY 2005 is to continue to request funding for the Atacama Large Millimeter Array ($49.67 million); EarthScope: USArray, Plate Boundary Observatory and San Andreas Fault Observatory at Depth ($47.35 million); and the IceCube Neutrino Observatory ($33.40 million).

In addition, three new starts are requested in FY 2005 and two new starts in FY 2006.  In priority order, these are: the National Ecological Observatory Network in FY 2005; the Scientific Ocean Drilling Vessel in FY 2005; Rare Symmetry Violating Processes in FY 2005; Ocean Observatories in FY 2006, and the Alaska Region Research Vessel in FY 2006.

On January 14, 2004, the National Academy of Science released a study it conducted of NSF’s processes for prioritization and oversight of activities funded through the MREFC Account.  The NSF is now carefully evaluating the findings and recommendations contained in this study as it looks ahead to future activities in this area.

MREFC Account1
(Dollars in Millions)
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ONGOING PROJECTS

ALMA Construction

29.81

50.70

49.67

48.84

47.89

46.49

37.37

EarthScope: USArray, SAFOD, PBO

29.81

43.24

47.35

50.24

26.80

High-Performance Instrumented Airborne

   Platform for Environmental Research

13.00

IceCube Neutrino Observatory

25.75

41.75

33.40

34.30

35.30

36.30

31.01

Large Hadron Collider

9.69

Network for Earthquake Engineering Simulation

13.47

8.05

South Pole Station

12.69

1.29

Terascale Computing Systems

44.83

9.94

NEW STARTS

National Ecological Observatory Network

12.00

16.00

20.00

20.00

20.00

Scientific Ocean Drilling Vessel

40.85

59.94

Rare Symmetry Violating Processes

30.00

42.66

44.00

20.25

8.00

Ocean Observatories Initiative

24.76

63.44

65.00

47.30

Alaska Region Research Vessel

49.32

32.88

Totals

$179.03

$154.97

$213.27

$326.06

$270.31

$188.04

$143.68


NOTE: Totals may not add due to rounding.

1Does not include funding provided for early concept and development or follow-on operations and maintenance.  These funds are provided through the R&RA Account and are discussed in the following individual Activity narratives and in the Tools chapter.

2FY 2003 Actual include $35.0 million in carryover from prior year appropriations for Terascale Computing Systems due to the NSB meeting schedule.  The award was approved in October 2002, and the funds were subsequently obligated.  $66.06 million appropriated in FY 2003 is carried over into FY 2004 for HIAPER ($12.53 million), the IceCube Neutrino Observatory ($3.67 million), the Large Hadron Collider ($33,819), the Polar projects ($49.71 million) and Terascale Computing Systems ($107,959).  This FY 2003 carryover will be reflected in the Current Plan following an FY 2004 appropriation.

IceCube Neutrino Observatory
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Project Description: IceCube will be the world’s first high-energy neutrino observatory and will be located under the ice at the South Pole.  It represents a new window on the universe, providing unique data on the engines that power active galactic nuclei, the origin of high energy cosmic rays, the nature of gamma ray bursters, the activities surrounding supermassive black holes, and other violent and energetic astrophysical processes.  IceCube will be constructed by the IceCube Consortium, led by the University of Wisconsin (UW).  Approximately one cubic kilometer of ice will be instrumented with  photomultiplier (PM) tubes to detect neutrino-induced, charged reaction products produced when a high energy neutrino interacts in the ice within or near the cubic kilometer fiducial volume.  Digital optical modules (DOMs), each containing a PM and associated electronics, will be distributed uniformly from 1.5 km to 2.5 km beneath the surface of the South Pole ice cap, a depth where the ice is highly transparent and bubble-free.  IceCube will record the energy and arrival direction of high-energy neutrinos ranging in energy from 100 GeV (1011 electron Volts[eV]) to 10 PeV (1016 eV).  The principle tasks in the IceCube Project are: production of the needed DOMs and associated electronics and cables; production of an enhanced hot water drill and a DOM deployment system capable of drilling holes for and deploying installation of DOM strings in the ice at the Pole; installation of a surface array of air shower detectors to both calibrate and eliminate background events from the IceCube DOM array; construction of a data acquisition and analysis system; and associated personnel and logistics support.
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Principal Scientific Goals:  IceCube will be the world’s first observatory capable of studying the universe with high-energy neutrinos. Measurement of the number, direction, timing, and energy spectrum of such neutrinos will provide unique new insights regarding the dynamics of active galactic nuclei, the acceleration mechanisms and locations of the sources of high energy cosmic rays, the properties and dynamics of gamma ray bursters, and the types of processes that take place near the event horizon of supermassive black holes at the centers of galaxies.  Many of these phenomena take place at cosmological distances in regions shielded by matter and shrouded by radiation.  Since neutrinos carry no charge and interact very weakly with matter, easily passing through the entire earth, they are unique messenger particles for understanding the astrophysics of such extreme phenomena and are capable of bringing us information about previously undiscovered cosmic objects, ones that are invisible to existing observatories that record electromagnetic signals or charged particles.  IceCube data on sources will also complement data from existing astrophysical observatories in the optical, x-ray, and gamma ray regions of the electromagnetic spectrum, providing new tests of theories of the underlying dynamics of these objects.

Principal Education Goals: IceCube provides a vehicle for helping to achieve national and Agency education and outreach goals based on the conduct of visionary science in the exciting South Pole environment.  These goals include broadening the scientific workforce base in the U.S. and creating a technologically facile work force with strong ties to fundamental research that is the core of a strong economy.  Specific outcomes will include: the education and training of next generation leaders in astrophysics, including undergraduate students, graduate students, and postdoctoral research associates; K-12 teacher scientific/professional development, including development of new inquiry-based learning materials; increased diversity in science through partnerships with minority institutions; and enhanced public understanding of science through broadcast media and museum exhibits.  Some of these outcomes will result from separate R&RA grants to universities and other organizations for work associated with IceCube, selected following the standard NSF merit review process.

Partnerships and Connections to Industry:  The IceCube Collaboration consists of 12 U.S. institutions and institutions in three other countries, Belgium, Germany, and Sweden.  Substantial foreign contributions. are anticipated.  The U.S. Department of Energy, through its Lawrence Berkeley Laboratory, is also participating.

Management and Oversight:  With strong international participation, IceCube has an interim management structure that provided the framework for the Start-up Project funded in FY 2002 and FY 2003.  The University of Wisconsin has in place an external Scientific Advisory Committee, an external Project Advisory Panel, and a high-level Board of Directors (including the Chancellor) providing for their oversight of the project, and has appointed both a Project Director and a Project Manager.  Internally, NSF has appointed a Project Coordinator to manage and oversee the NSF award, and has established an internal Project Advisory Team comprised of representatives from the Office of Budget, Finance, and Award Management, the Office of General Counsel, the Mathematical and Physical Sciences (MPS) Activity, and the Office of Polar Programs (OPP), and chaired by the Project Coordinator.  Oversight and funding responsibility for IceCube construction are the responsibility of OPP; support for research, education, and outreach using IceCube will be shared by OPP and MPS as well as other organizations and international partners.  
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Current Project Status:  The IceCube project has been funded to date through a $15.0 million appropriation in FY 2002 for ‘startup funding’ and a $24.54 million appropriation in FY 2003 for continuation of startup activities. The primary tasks funded to date are: production and testing of the Enhanced Hot Water Drill (EHWD) system for drilling the required deep-ice holes into which digital optical modules (the photo-detectors that are the central elements of the IceCube detector) will be placed; production of the digital optical module deployment system; design of the data acquisition system and software requirements; specification of the requirements, design, and pre-production testing of the IceTop Surface Array; software system architecture and detector simulations; and planning for detector verification.  Progress to date has been steady. The construction of the EHWD is complete and the drill is in the Integration Verification, and Testing phase.  Key elements of the EHWD have been shipped to the South Pole for assembly this austral summer season (2003/2004), in anticipation of first drilling and deployment of DOM strings next season (2004/2005).  A DOM production facility has been completed at UW, including a new dark freezer laboratory for testing strings of DOM strings in extreme colds extending down to –80° C. Preproduction DOMs are under construction that will be used in an exhaustive period of environmental testing scheduled for Spring 2004.  UW has made structural management changes to improve their internal oversight of the project.  A permanent Project Director was hired by UW in October 2003, and he has now taken charge of the project. In anticipation of FY 2004 funding of construction, NSF has scheduled a full baseline review of the project for February 2004. The FY 2004 Estimate funding is $41.75 million.

Major milestones for IceCube are below:

FY 2004 Milestones:

Deliver EHWD system and DOM deployment system to the South Pole; and

Begin production of digital optical modules and data acquisition and handling system (DAQ).

FY 2005 Milestones:

Deliver initial DOM strings, IceTop modules, and initial elements of the DAQ to South Pole;

Assemble the EHWD and DOM deployment systems;

Drill, deploy, and test initial DOM strings and corresponding IceTop modules; and

Establish drill camp and move new counting house building into place.

Projected outyear milestones (FY 2006-2010) are based on current project planning and represent a general outline of anticipated activities.  These activities are also dependant on weather conditions and the Antarctic logistics schedule.

FY 2006 Milestones:

Continue DOM and IceTop module production;

Continue to drill, deploy and test DOM strings and IceTop modules, including installing and testing the associated DAQ elements; and

Commission new counting house.

FY 2007-10 Milestones:  

Continue DOM and IceTop module production; and

Continue to drill, deploy and test DOM strings and IceTop modules, including installing and testing the associated DAQ elements.

FY 2011 Milestones:  

Complete DOM and IceTop module production, string deployment, and the DAQ;

Complete the calibration, testing, and commissioning of the full IceCube array; and

Commence full operations.

Funding Profile:  $15.0 million was appropriated in FY 2002 for startup activities for IceCube and $24.54 million was appropriated in FY 2003 for continuation of startup activities.  The  FY 2004 Estimate is $41.75 million to initiate construction of the full IceCube project.

Appropriated and Requested MREFC Funds for IceCube

(Dollars in Millions)
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FY 2001

0.50

$0.50

$0.50

FY 2002

10.12

$10.12

$10.12

FY 2003

25.75

$25.75

$25.75

FY 2004 Estimate

45.42

$45.42

$45.42

FY 2005 Request

33.40

$33.40

$33.40

FY 2006 Estimate

34.30

$34.30

$34.30

FY 2007 Estimate

35.30

$35.30

$35.30

FY 2008 Estimate

36.30

$36.30

$36.30

FY 2009 Estimate

31.01

$31.01

$31.01

FY 2010 Estimate

10.40

$10.40

$10.40

FY 2011 Estimate

10.60

$10.60

$10.60

FY 2012 Estimate

10.90

$10.90

$10.90

Subtotal, R&RA

$0.50

$31.90

$32.40

Subtotal, MREFC

$251.60

$251.60

Total, Each Phase

$0.50

$251.60

$31.90

$284.00

Totals
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NOTE: The expected operational lifespan of this project is 25 years after construction is complete in FY 2011.  Operations support in FY 2010 is estimated at $10.40 million, and is estimated to remain at that corresponding level of effort in subsequent years..  Operations estimates for 2010 and beyond are developed strictly for planning purposes and are based on current cost profiles.  They will be updated as new information becomes available.

Information pertaining to the data in the table is provided below.

· Concept/Development: $500,000 was provided in FY 2001 through the R&RA Account to support drill conceptual development and design, R&D on advanced data acquisition and analysis techniques, and development of interface electronics and associated software for digital detector electronics readout.  IceCube builds on the work of the Antarctic Muon and Neutrino Detector (AMANDA), which demonstrated proof-of-principle.  NSF’s FY 2002 appropriation included $15.0 million for ‘start-up’ design and development of the IceCube project.  NSF’s FY 2003 appropriation included $24.5 million for continued startup activity. Those investments focused on state-of-the art drill and electronics development and acquisition.

· Implementation:  The total cost of the construction project, including the $15.0 million appropriated in FY 2002 and $24.5 million in FY 2003 for start-up activities, is estimated currently at $251.60 million and will extend through FY 2011.  A review of the IceCube project will be conducted in February 2004 to provide a solid project baseline scope, cost, and schedule. The FY 2004 Estimate provides $41.75 million to initiate construction of the full IceCube project; and $33.40 million is requested in FY 2005.  The plan is to drill holes and deploy strings of DOMs in each austral summer season (November through mid-February), beginning in the FY 2005 austral summer season (2004/2005).  With good EHWD drill performance, and barring weather-induced complications of logistics support, the full complement of DOMs should be in place by about the end of FY 2011.  FY 2003 and FY 2004 amounts include carryover from previous years. 

· Operations and Maintenance:  Full operation of the IceCube Neutrino Observatory is planned to commence in FY 2011 following completion of drilling and DOM deployment and full detector commissioning planned for FY 2011. Transition to full operations will begin in FY 2010.  Of the amounts shown in the table for operations, approximately half is for data analysis that will be carried out by the collaborating U.S. IceCube institutions, the other half being for direct operations and maintenance support (IceCube-specific logistics, system engineering, operation and maintenance of the data acquisition and data handling data systems, data quality monitoring, IT upgrades, and calibrations). The general operations of South Pole Station, reported in a separate section, also contribute to supporting IceCube.  Costs included for IceCube here include only those that are project specific and incremental to general operations. The expected operational lifespan of this project is 25 years beginning in FY 2011.

IceCube Chart
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Future Science Support:  NSF will support activities at institutions working on more refined and specific data analyses, data interpretation (theory support), and instrumentation upgrades, through ongoing research and education programs.  The annual support for such activities is estimated at $2.0 million once the facility reaches full operations.

Associated Research and Education Activities:  Besides the training of next generation astrophysicists,  IceCube will encourage the creation of new links to K-12 teachers for the purpose of scientific/professional development of secondary school teachers, reaching into the classroom with new inquiry-based IceCube learning materials, as well as using the unique South Pole environment to convey the excitement of astrophysics and science generally to K-12 students.  Extra measures will be undertaken to interest underrepresented minorities in science.  The plan includes partnership with two largely minority institutions (Clark-Atlanta University, Atlanta GA, and Southern University, Baton Rouge, LA).  Public outreach will be carried out through broadcast media and museum exhibits based on the IceCube science and the South Pole environment.  Funding for Education and Outreach (E&O) activities will come from the R&RA account.  Annual E&O budgets are estimated at $400,000. 

South Pole Station

Project Description:  South Pole Station Modernization (SPSM) will provide a new station to replace the current U.S. station at the South Pole, built 30 years ago and currently inadequate in terms of capacity, efficiency, and safety.  The new station will be an elevated complex with two connected buildings, supporting 150 people in the summer, and 50 people in the winter.

Principal Scientific Goals:  Support science at the South Pole and maintain U.S. presence at the South Pole in accord with U.S. policy.

Principal Education Goals:  Support education associated with the research projects at the South Pole.

Connections to Industry: SPSM’s primary connection to industry is through the Raytheon Polar Services Company (RPSC), the U.S. Antarctic Program support contractor.  In addition, there are approximately 385 separate subcontractors for supplies and technical services.

Management and Oversight:  The Office of Polar Programs (OPP) has the overall management responsibility for SPSM, including development of the basic requirements, design, procurement and construction.  OPP has contracted for procurement and construction management for all phases of the project, including design reviews of all drawings and specifications; conformance of the designs and procurements with established standardization criteria; assistance in establishing functional interfaces; transition from the existing to the new facilities; and systems integration.  Naval Facilities Engineering Command, Pacific Division (PACDIV) selects, monitors, and manages architectural and engineering firms for design, post-construction services, and construction inspection for the project.  The project status, including cost expenditures and cost projections, is monitored on a periodic basis by OPP and the project’s Project Advisory Team with members from OPP and the Office of Budget, Finance and Award Management.  The NSF Deputy Director for Large Facility Projects is a member of the PAT and will provide advice and assistance.

Current Project Status:  The original estimate for SPSM was $127.90 million.  A change in project scope increasing station capacity from 110 people to 150 people, as well as a project schedule extension, increased the cost estimate to $133.44 million (+$2.52 million for increased scope; +$3.02 million due to weather-induced schedule delays).  Additional weather delays last year again adversely impacted planned material deliveries resulting in a further revised schedule.  The current projection is for conditional acceptance (i.e., occupation and operations) of the entire station by the end of FY 2007, with demolition/retrograde of the old station and work on punchlist items occurring in FY 2008.  The milestones shown below will be updated based on the new projections.

	Activity
	Procurement
	Transport to Antarctica
	Airlift to South Pole
	Start Construction
	Conditional Acceptance

	Vertical Circular Tower
	FY98
	FY99
	FY99/00  (00)
	FY00  (01)
	FY02  

	Quarters/Galley 
	FY98
	FY99
	FY00/FY01
	FY01  (02)
	FY03

	Sewer Outfall
	FY98
	FY99
	FY00
	FY01
	FY02  (01)

	Fuel Storage (100K gallons)
	FY98                                            
	FY98
	FY99
	FY99
	FY99

	Medical/Science 
	FY99  (98)
	FY00 (99)
	FY01/02  (00)
	FY02
	FY04

	Communications/Administration 
	FY99  (98/99)
	FY01  (00)
	FY02/03  (01)
	FY03  (02)
	FY05  (03)

	Dark Sector Lab
	FY98
	FY99
	FY99/00  (00)
	FY00  (01)
	FY04  (01)

	Water Well
	FY00  (98)
	FY01  (99)
	FY01/02  (00)
	FY02  (01)
	FY02

	Remote RF Building
	FY99 (98/99)
	FY00
	FY01
	FY01  (02)
	FY01  (03)

	Emergency Power/Quarters
	FY99
	FY01
	FY02/03 (01/02)
	FY03
	FY05

	Liquid nitrogen and helium facility
	FY02  (99)
	FY03  (00)
	FY04  (01)
	FY04  (02)
	FY04  (03)

	Quarters/Multipurpose
	FY99  (00)
	FY02  (01)
	FY04  (02/03)
	 FY05
	FY06

	Electronic Systems and Communications
	FY00/03 (99/00)
	FY01/04  (00/01)
	FY01/05  (01/02)
	FY01  (03)
	FY06  (04)

	Warehousing, SEH and Waste Management
	FY99  (01)
	FY02/03 (02)
	FY04  (03)
	FY06  (04)
	FY07  (05)

	Station Equipment
	FY02/03 (01)
	FY03/04 (03)
	FY04/05  (04)
	
	FY05


Funding Profile:  SPSM has received appropriations totaling $132.49 million through FY 2003.  The FY 2004 Estimate includes $1.29 million.  Using an updated (extended) schedule, the estimated total cost of SPSM is $136.96 million.  SPSM expenditures to date total $74.2 million.  Based on industry estimation standards, and taking into account work remaining, it is anticipated that the estimated completion costs could range from $133.8 to $143.3 million.  The cost estimate is updated annually.  No funds are being requested in the FY 2005 Budget Request.

Appropriated and Requested MREFC Funds for South Pole Station Modernization 

(Dollars in Millions)
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South Pole Station Modernization

$126.49

$6.00

$1.29

$0.00

$3.18

$136.96


Advance funding provided in the project’s early years made possible advance bulk buys of materials, which is ultimately more cost-efficient.  However, this project’s overall outlay is relatively slow due to the unusual logistics and shortened Antarctic season.  As a result, the project has carried over fairly significant amounts each year since FY 1998, resulting in obligations that are significantly lower than appropriated amounts.

The following funding profile chart includes actual obligations for past years and anticipated obligations for future years.  

South Pole Station Modernization Funding Profile

(Dollars in Millions)
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$12.90
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FY 1995

1.10

$1.10

$1.10

FY 1996

1.60

$1.60

$1.60

FY 1997

0.80

$0.80

$0.80

FY 1998

24.93

    

 

$24.93
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FY 1999

4.28

      

 

$4.28

$4.28

FY 2000

15.49

    

 

$15.49

$15.49

FY 2001

10.14

    

 

$10.14

$10.14

FY 2002

15.03

    

 

$15.03

$15.03

FY 2003 

12.65

    

 

$12.65

$12.65

FY 2004 Estimate

20.00

    

 

$20.00

$20.00

FY 2005 Request

18.00

    

 

$18.00

$18.00

FY 2006 Estimate

10.00

    

 

$10.00

$10.00

FY 2007 Estimate
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15.00

$2.91

$2.91

FY 2008 Estimate

15.38

FY 2009 Estimate

15.76

$15.76

$15.76

Subtotal, R&RA
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Subtotal, MREFC
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$133.44

Total, each phase

$16.40

$133.44

$46.13

$165.60
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NOTE:  A steady state of operational support is anticipated at $15 million by FY 2007, slightly higher than the current operational costs.  The expected lifespan of the modernized station is 25 years, through FY 2031.  Operations estimates for FY 2007 and beyond are developed strictly for planning purposes and are based on current cost profiles.  They will be updated as new information becomes available.
Information on the data in the table is provided below.

· Concept/Development:  Design, development, planning and closely related activities in support of this project included preparation of more than 40 engineering studies and reports.  The documents ranged widely in subject matter including subjects such as snowdrift minimization modeling, detailed analysis of power and heating requirements, preparation of a draft Environmental Impact Statement, energy conservation measures, efficiency and maintainability of diesel generators, fuel storage support system evaluation, design code criteria matrix, concept for signal/communication systems, gray-water system evaluation, minimization of ventilation requirements, control of diesel engine exhaust emissions, and jacking plan and concept. 

· Implementation: Funding supports construction of an elevated station complex with two connected buildings, supporting 150 science and support personnel in the Austral summer, and 50 science and support personnel in the winter.  Costs include materials, labor, logistics for transportation of all material and personnel to the South Pole, construction support, inspection, and equipment, as well as demolition and disposal of the existing station.  

· Operations and Maintenance:  This support represents the continued presence of a U.S. station at South Pole rather than new funds.  Operational costs of the modernized station are expected to be slightly higher than operational costs of the current station, with some lower costs due to efficiencies gained, and some higher costs due to increased station size and increases in Science Support and Information Systems.  A steady state of operational support is anticipated at $15.0 million by FY 2007.  The expected lifetime of the modernized station is 25 years, through FY 2031. These estimates are currently being reviewed to improve accuracy, taking into account estimated station population and cargo loads. 

SPSM Chart


[image: image8.wmf]SPSM Funding, by Phase

$0

$5

$10

$15

$20

$25

$30

1995

1996

1997

1998

1999

2000

2001

2002

2003 

2004

2005

2006

2007

2008

2009

Fiscal Year

$M

Concept/Development

Implementation

Operations & Maintenance


Future Science Support:  Along with direct operations and maintenance support for South Pole Station, NSF will support science and engineering research through ongoing research and education programs.  The annual support for such activities is currently estimated to be approximately $8.3 million. 




























The IceCube cable assembly is delivered by ski-equipped C-130 (LC-130) to Amundsen-Scott South Pole Station in January 2004. Credit: the United States Antarctic Program.








This is a recent picture of South Pole Station. Another major portion of the new station, containing medical facilities, was approved by NSF for conditional occupancy on 1/28/04. Credit: the United States Antarctic Project, NSF.


























IceCube will occupy a volume of one cubic kilometer. Here we depict one of the 80 strings of optical modules (number and size not to scale). IceTop located at the surface, comprises an array of sensors to detect air showers. It will be used to calibrate IceCube and to conduct research on high-energy cosmic rays. Credit: NSF/University of Wisconsin and Darwin Rianto, University of Wisconsin.





This picture shows the "IceTop" section of IceCube. The deep detector array comprising 4,800 digital optical monitors will be placed at depths up to 2,450 meters in the ice while the surface array, known as IceTop, will comprise 320 DOMs and will be placed at a depth of 1 meter.  All components of the array will be connected to a central instrumentation support facility, the Counting House.  Credit: the United States Antarctic Program.
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				FY 2003		FY 2004		FY 2005		FY 2006		FY 2007		FY 2008		FY 2009

				Actual		Estimate		Request		Request		Estimate		Estimate		Estimate

		ONGOING PROJECTS

		ALMA Construction		29.81		50.70		49.67		48.84		47.89		46.49		37.37

		EarthScope: USArray, SAFOD, PBO		29.81		43.24		47.35		50.24		26.80

		High-Performance Instrumented Airborne

		Platform for Environmental Research		13.00

		IceCube Neutrino Observatory		25.75		41.75		33.40		34.30		35.30		36.30		31.01

		Large Hadron Collider		9.69

		Network for Earthquake Engineering Simulation		13.47		8.05

		South Pole Station		12.69		1.29

		Terascale Computing Systems		44.83		9.94

		NEW STARTS

		National Ecological Observatory Network						12.00		16.00		20.00		20.00		20.00

		Scientific Ocean Drilling Vessel						40.85		59.94

		Rare Symmetry Violating Processes						30.00		42.66		44.00		20.25		8.00

		Ocean Observatories Initiative								24.76		63.44		65.00		47.30

		Alaska Region Research Vessel								49.32		32.88

		Totals		$179.03		$154.97		$213.27		$326.06		$270.31		$188.04		$143.68
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						Concept/								Operations &

						Development				Implementation				Maintenance				Totals				Grand

						R&RA		MREFC		R&RA		MREFC		R&RA		MREFC		R&RA		MREFC		Total

				FY 2001		0.50												$0.50		$0.00		$0.50

				FY 2002								10.12						$0.00		$10.12		$10.12

				FY 2003								25.75						$0.00		$25.75		$25.75

				FY 2004 Estimate								45.42						$0.00		$45.42		$45.42

				FY 2005 Request								33.40						$0.00		$33.40		$33.40

				FY 2006 Estimate								34.30						$0.00		$34.30		$34.30

				FY 2007 Estimate								35.30						$0.00		$35.30		$35.30

				FY 2008 Estimate								36.30						$0.00		$36.30		$36.30

				FY 2009 Estimate								31.01						$0.00		$31.01		$31.01

				FY 2010 Estimate										10.40				$10.40		$0.00		$10.40

				FY 2011 Estimate										10.60				$10.60		$0.00		$10.60

				FY 2012 Estimate										10.90				$10.90		$0.00		$10.90

				Subtotal, R&RA		$0.50				$0.00				$31.90				$32.40

				Subtotal, MREFC				$0.00				$251.60				$0.00				$251.60

				Total, Each Phase				$0.50				$251.60				$31.90						$284.00
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						Concept/								Operations &

						Development				Implementation				Maintenance				Totals				Grand

						R&RA		MREFC		R&RA		MREFC		R&RA		MREFC		R&RA		MREFC		Total

				FY 1994 & Earlier		12.90												$12.90		$0.00		$12.90

				FY 1995		1.10												$1.10		$0.00		$1.10

				FY 1996		1.60												$1.60		$0.00		$1.60

				FY 1997		0.80												$0.80		$0.00		$0.80

				FY 1998								24.93						$0.00		$24.93		$24.93

				FY 1999								4.28						$0.00		$4.28		$4.28

				FY 2000								15.49						$0.00		$15.49		$15.49

				FY 2001								10.14						$0.00		$10.14		$10.14

				FY 2002								15.03						$0.00		$15.03		$15.03

				FY 2003								12.65						$0.00		$12.65		$12.65

				FY 2004 Estimate								20.00						$0.00		$20.00		$20.00

				FY 2005 Request								18.00						$0.00		$18.00		$18.00

				FY 2006 Estimate								10.00						$0.00		$10.00		$10.00

				FY 2007 Estimate								2.91		15.00						$2.91		$2.91

				FY 2008 Estimate										15.38						$0.00		$0.00

				FY 2009 Estimate										15.76				$15.76		$0.00		$15.76

				Subtotal, R&RA		$16.40				$0.00				$46.13				$32.16

				Subtotal, MREFC				$0.00				$133.44				$0.00				$133.44

				Total, each phase				$16.40				$133.44				$46.13						$165.60
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		FY 2002		FY 2003		FY 2004		FY 2005 Request		FY 2006		FY 2007		FY 2008		FY 2009		Total

		$15.00		$24.54		$41.75		$33.40		$34.30		$35.30		$36.30		$31.01		$251.60
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				FY 97 Approp		FY 98 Approp		FY 99 Approp		FY 00 Approp		FY 01 Approp		FY 02 Approp		FY 2002 and prior years		FY 2003 Approp		FY 2004 Estimate		FY 2005 Request		Est Future  Requests		Total

		South Pole Station Modernization				$70.00		$39.00		$5.40		$12.59		-$0.50		$126.49		$6.00		$1.29		$0.00		$3.18		$136.96		$132.49

		Polar Support Aircraft Upgrades						$20.00		$12.00		$0.89				$32.89										$32.89
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												Change

						FY 2003		FY 2004		FY 2005		Over FY 2004

						Actual		Estimate		Request		Amount		Percent

				Major Research Equipment and Facilities Construction		$179.03		$154.97		$213.27		$58.30		37.6%
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