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1. Do DoD and DOC fund NPOESS appropriately to meet the required need dates? 

Yes, NPOESS is funded appropriately and equally between the DoD and DOC.   Both agencies fully supported the program in the FY 2000 budget and in the FY 2001 budget that is now in Congress.  In fact, when the NOAA committees cut the polar orbiting satellite budget by $10M more than the DoD budget, NOAA ensured the reduction was distributed so that the NOAA and DoD budgets matched.   This action clearly demonstrates the support the program maintains.  The current spacecraft availability date is 4Q FY 2008, with a planned first launch in 1Q FY 2009.  This date ensures the NPOESS satellite is available when needed and not acquired too early.

2. What is the current status of the NPOESS program?


During FY 1999, the Integrated Program Office (IPO) completed the Preliminary Design Review (PDR) on the Global Positioning System Occultation Sensor (GPSOS) and the Ozone Mapping and Profiler Suite (OMPS). The IPO is continuing its contract with Saab-Ericsson for development of GPSOS through Critical Design Review in 2003.  The IPO completed the source selection for OMPS that resulted in a contract award for the Phase II Engineering and Manufacturing Development of OMPS to Ball Aerospace.  Also in FY 1999, the IPO awarded the Phase II Engineering and Manufacturing Development of the Cross-track Infrared Sounder (CrIS) sensor to ITT.  Phase I design and development of the Visible/Infrared Imaging Radiometer Suite (VIIRS) and the Conical scanning Microwave Imager/Sounder (CMIS) continued through FY 1999 and into FY 2000.  The VIIRS and CMIS sensor suites are the most complex NPOESS instruments and support a majority of the NPOESS environmental measurement requirements.  Currently two prime contractors are under contract with the IPO for each of these sensors for the Phase I design and development effort.  Preliminary Design Review, a Call for Improvement request for final proposals, and down select to a single prime contractor are scheduled for VIIRS FY 2000.  In FY 2001, the CMIS down selection will occur six months later than planned due to FY 2000 Appropriations reductions.  Due to FY 2000 budget reductions, the development of Space Environment Sensor Suite (SESS) was delayed one year.  Additionally, internal milestones and some sensor deliveries were slipped 3 to 6 months.  During FY 1999 and FY 2000, the IPO streamlined the next two years work on the system architecture to stress the ground data processing system to ensure its ability to support the NPOESS Preparatory Project (NPP) in its FY 2005 launch.  The program competitively selected Lockheed Martin and TRW to define the requirements for total system architecture, including space, ground, and communications components, as well as to develop specifications for sensor/spacecraft integration, and to conduct ground Interface Data Processing Segment demonstrations to prepare for the EMD downselect of a single system prime contractor in FY 2002.
As an early step in the convergence process and the first tangible result of the NPOESS effort, Satellite Control Authority for the existing DMSP satellites was transferred in May 1998 from the U.S. Air Force (USAF) Space Command to the NPOESS Integrated Program Office.  The command, control, and communications functions for the DMSP satellites have been combined with the control for NOAA's POES satellites at NOAA’s Satellite Operations Control Center (SOCC) in Suitland, Maryland.  The DMSP satellites are being “flown” by civilian personnel at the SOCC.  This is the first time in the thirty-plus year history of this DoD program that the DMSP satellites have not been flown by USAF personnel.  Under the general guidelines of the 1994 Presidential Decision Directive that established the NPOESS program, this transfer of DMSP operations was accomplished in less than four years, on budget, and allowed the USAF to close DMSP satellite operations control facilities at Fairchild Air Force Base in Washington and Offutt Air Force Base in Nebraska three months ahead of schedule.  A backup satellite operations center, manned by USAF Reserve personnel, has been established at Schriever Air Force Base in Colorado.  Relocation of DMSP operations to the same site as other NOAA satellite operations and closure of two DMSP satellite control facilities has resulted in combined savings in FY 1996 – FY 1998 of approximately $50 million.  Additional annual savings of approximately $8 million in personnel costs alone will be realized through the reduction from nearly 250 USAF operators at the former DMSP operations centers to only about 50 civilian NOAA operators at the Suitland SOCC.  Further cost savings will be realized as the existing DMSP and POES programs are more fully integrated during the transition to NPOESS.  This interagency team effort has provided the U.S. government with new, state-of-the-technology satellite control equipment that is Year 2000 compliant, and has resulted in significant budgetary savings, as well as uninterrupted service to the end users.

Three new 13-meter multi-mission satellite antennas capable of supporting POES, DMSP, and NPOESS spacecraft (in the future) were installed at NOAA’s Fairbanks, Alaska Command and Data Acquisition (CDA) facility in FY 1998.  During FY 1999, two additional 13-meter multi-mission antennas were installed at NOAA’s Wallops, Virginia CDA facility and all five antennas will be integrated to support fully automated satellite command and control operations.  These initial efforts to converge the DMSP and POES programs and upgrade the command and control capabilities at the Fairbanks and Wallops CDA facilities culminated in December 1999, when the integrated NOAA SOCC conducted primary launch control for the DMSP S-15 satellite.  These major achievements are the first tangible evidence of the success of convergence of the DMSP and POES programs and represent a major step into making NPOESS an operational reality.



3. How much has been spent on NPOESS to date, and what are the out-year—by fiscal year—funding requirements to complete the program?

Funding to date (through FY 2000) for the NPOESS program is $404.1M.  Funding for the NPOESS program is provided on an equal cost sharing basis through Department of Commerce (NOAA) and DoD (U.S. Air Force) appropriations.  Maintaining parity in appropriations by agency is essential to the long-term stability of the program.  The total obligation authority for prior year (PY) funds, current year appropriations, requested out-year funding profile in the President’s FY 2001 budget request, and the To Complete program funding requirements are shown below.  Dollar amounts are shown in Then Year Millions.

FY99& PY
FY00
FY01
FY02
FY03
FY04
FY05
To Complete
All Years

DOC/NOAA
139.5
59.8
76.6
156.7
236.5
306.5
325.4
2,052.4
3,353.4

DoD/USAF
145.6
59.2
76.6
156.5
236.5
306.5
325.4
2,052.4
3,358.7

Total
285.1
119.0
153.2
313.2
473.0
613.0
650.8
4,104.8
6,712.1

4. Who are the NPOESS contractors and major subcontractors, and what are the areas of responsibility for each?

NPOESS CONTRACTORS AND MAJOR SUBCONTRACTORS

CONTRACTOR
AREA OF RESPONSIBILITY

Ball Aerospace
CMIS Prime (Instrument development)

OMPS Prime (Instrument development)

Sub to ITT (VIIRS optics)

Sub to ITT (CrIS optics)

Hughes Space and Communications (HSC)
CMIS Prime (Instrument development)

Sub to LMMS for PDRR (TSPR)

TRW
PDRR Prime (Total System Performance)

Sub to AIL (CMIS low noise amplifiers)

Raytheon Systems Company--Santa Barbara Remote Sensing 
VIIRS Prime (Instrument development)



Lockheed Martin Missiles & Space (LMMS)
PDRR Prime (Total System Performance)

Sub to RITSS (VIIRS Algorithm Development)



ITT Industries
VIIRS Prime (Instrument development)

CrIS Prime (Instrument development)

Sub to Ball (OMPS processor/power)

Saab-Ericsson
GPSOS Prime (Instrument development)

Atmospheric and Environmental Research
Sub to HSC (CMIS algorithm development)

Sub to ITT (VIIRS algorithm development)

Sub to ITT (CrIS algorithm development)

Sub to Ball (OMPS algorithm development)

Sub to LMMS for PDRR (TSPR)

Millitech
Sub to HSC (CMIS receivers)

Raytheon E-Systems (St Petersburg, FL)
Sub to HSC (CMIS)

Raytheon Information Systems Company (Aurora, CO)
Sub to Ball (CMIS algorithm development)

Sub to ITT (VIIRS algorithm development)

Sub to TRW for PDRR (TSPR)

Raytheon Information Technology & Scientific Services (RITSS)
Sub to Ball (OMPS algorithms)

Sub to HSC (CMIS algorithms)

Sub to Raytheon SBRS (VIIRS algorithms)



Integral Systems Incorporated
Sub to HSC (CMIS system test equipment)

HRL Laboratories, LLC
Sub to HSC (CMIS detector diodes)

Tom Wilheit
Sub to HSC (CMIS science consultant)

AIL Systems Inc
Sub to Ball (CMIS risk reduction/hardware)

Colorado State University
Sub to Ball (CMIS science consultant)

University of Colorado
Sub to Ball (CMIS science consultant)

CONTRACTOR
AREA OF RESPONSIBILITY

Boeing Defense and Space Group
Sub to ITT (VIIRS detector development)

Sub to ITT (CrIS focal planes)

BOMEM Inc
Sub to ITT (CrIS)

Computer Resources International
Sub to Saab-Ericsson (GPSOS)

Schrack Aerospace
Sub to Saab-Ericsson (GPSOS)

University of Leeds/ISN
Sub to Saab-Ericsson (GPSOS)

Danish Meteorological Institute
Sub to Saab-Ericsson (GPSOS)

Penn State University
Sub to Ball (CMIS science consultant)

STC - Metsat
Sub to Ball (CMIS science consultant)

University of Colorado
Sub to Ball (CMIS science consultant)

Research Support Instruments
Sub to Ball (OMPS science consultant)

Harris Corporation
Sub to LMMS for PDRR (TSPR)

Prime contractors and areas of responsibility are shown in bold type.

Subcontractors and areas of responsibility are shown in normal type.

Acronyms:

VIIRS - Visible/Infrared Imager Radiometer Suite

CMIS - Conical scanning Microwave Imager/Sounder

CrIS - Cross-track Infrared Sounder

OMPS - Ozone Mapping and Profiler Suite

GPSOS - Global Positioning System (GPS) Occultation Sensor


TSPR - Total System Performance Responsibility

PDRR – Program Definition and Risk Reduction
5. Why does it take 15 years from the start of the NPOESS program to your first launch in FY 2009?  Was NPOESS started too early? 

The NPOESS program was started in 1994 to take advantage of merging two similar programs between the Department of Defense and the Department of Commerce.  The goal of this merger is much larger than a next generation environmental satellite.   The program was started in lieu of the follow-on programs to POES (OPQ) and DMSP (Block 6).  When the program began, the expected need date for the system was 2004.   In FY 1997, the IPO initiated the Optimized Convergence plan for the development of NPOESS and shifted the need date for the first converged NPOESS spacecraft from 2004 to 2007.  This was accomplished by restructuring the remaining NOAA Polar-orbiting Operational Environmental Satellite (POES) program, making better use of existing and planned assets, relying on a robust risk reduction program to ensure early development and testing of critical space and ground systems, providing NPOESS-like data to users earlier, and yielding substantial additional savings in program outlays. Since then, continued success of the DMSP and POES programs has furthered delayed the NPOESS need date to 2008.

The program was not started too early.  As defined by the Optimized Convergence Study, sensor development was started consistent with the historical timelines associated with complex environmental instruments.  The sensors are the “business” ends of the system – they are the source of data for the products generated for our users.  In addition, the most difficult and most time-consuming aspects of our program are the sensors and their associated algorithms to turn the information they gather into data products for our users.  For that reason, their development was started early enough to ensure the NPOESS system will be available when needed for our users.

6. What are the major changes to the FY 2001 President’s Budget from last year?  What will the funds be used for?

In FY 2000, the NPOESS completed Phase I design and development of VIIRS, the fourth of five key sensors and associated algorithms.  The program will initiate Phase II production of the sensor in summer.  The program continued Phase I for the CMIS and started the system architecture development, called Preliminary Design and Risk Reduction (PDRR).

In FY 2001, the NPOESS will:

· Continue production of critical sensors to fly on the NPOESS Preparatory Project (NPP) satellite, a joint project with NASA.  

· Downselect  the winner of the CMIS competitive development

· conduct three ground data ingest and processing demonstrations in support of NPP and NPOESS

· Modify the Fairbanks Command and Data Acquisition station to support the Navy/AF/NPOESS Windsat/Coriolis satellite in preparation for an early FY 2002 launch

· Continue Defense Meteorological Satellite Operations at Suitland and Schriever AFB

· Continue the system architecture development, PDRR in preparation for the Milestone II/III decision in March 2002.  To do this, the contractors will host the System Requirements Review (SRR), Interim Design Review (IDR) (a pre-PDR in support of the MS II/III decision) begin preparations for downselecting the engineering/manufacturing development system prime contractor
7. When is the first launch planned?

The NPOESS system is a launch-on-demand system.  This means a replacement satellite must be available to support a launch or an on-orbit failure.  Based on this strategy, the first NPOESS satellite, referred to as C1, must be available by 4Q FY 2008 to support any potential on-orbit or launch failure of DMSP F-20 and POES-N’ currently scheduled for launch in July 2008 and January 2008.  The first planned NPOESS launch is planned for 1Q FY 2009.

8. What will NPOESS do that the current NOAA polar-orbiting satellites do not do?  What is the estimated unit cost for one of these satellites? 

Beyond the current NOAA polar-orbiting satellite capabilities, the NPOESS satellites will meet the Department of Defense’s requirements derived from the Defense Meteorological Satellite Program which is also being “converged” into NPOESS.  Thus the NPOESS satellites represent the combination of both the civil and national security requirements of the two programs.  Additional civil requirements that will be met by NPOESS include increased sensitivity in moisture and temperature profiles and ozone mapping and profiling.  Additional DoD requirements that will be met by NPOESS include increased imagery requirements, data availability, and data access.  In addition, the NPOESS satellites will be designed to last nearly twice as long on orbit as the current satellites.  The NPOESS satellite average estimated cost, which includes the nonrecurring amortized over the appropriate quantity, ranges from approximately $400 million to $450 million in base year 1996 dollars depending on the orbit of the satellite.

9. Is there an opportunity to commercialize weather or environmental satellites?

In the past, decisions regarding commercialization of weather or environmental satellites have been based on two main factors.  First, there is a requirement to ensure access to and continuity of environmental data for public safety and national security purposes.  Second, the cost of establishing and maintaining a guaranteed system has been prohibitive for industry.  In lieu of this second factor, commercial interests have developed a market for environmental products produced from the data they receive from the government systems, keeping the cost of these products at a Substantially lower level than would exist if the companies had to provide their own data.

While United States Code Title 15 (as enacted in Public Law 102-555) prohibits the transfer to the private sector or commercialization of weather or environmental satellites, new legislation (Public Law 105-333) enables the Government to wisely optimize commercial and private groups to obtain the benefits of commercialization while still maintaining control of the meteorological satellite system and ensuring the continuity of and access to critical environmental data.

Sec. 5671. Prohibition 

Neither the President nor any other official of the Government shall make any effort to lease, sell, or transfer to the private sector, or commercialize, any portion of the weather satellite systems operated by the Department of Commerce or any successor agency. 

Sec. 5672. Future considerations 

Regardless of any change in circumstances Subsequent to October 28, 1992, even if such change makes it appear to be in the national interest to commercialize weather satellites, neither the President nor any official shall take any action prohibited by section 5671 of this title unless this Subchapter has first been repealed. 

NPOESS is complying with this direction through increased use of Commercial-Off-The-Shelf technology, use of Total System Performance Responsibility contractors, and commercial/industry involvement in algorithm development.  Maintaining a government run program office with the previously mentioned practices in place ensures continued service and data availability while optimizing commercial participation and still complying with Public Law.

10. Can the NPOESS satellite meet environmental research program needs?

The IPO is continually interacting with researchers at NASA, NOAA, other agencies and academia to assess areas where science and operational observation requirements converge.  Environmental research and continuity for climate monitoring requirements potentially could be achieved for a significant number of measurement types once NPOESS platforms begin to launch in late 2005.  These measurement types include atmospheric parameters such as clouds and radiation, temperature, humidity, and ozone distribution; land surface parameters such as snow cover, vegetation, and land use; ocean parameters such as sea surface temperature, phytoplankton production, sea ice, surface wind fields and sea height; and solar parameters such as total solar irradiance. 

11. Why does it take so long to develop the NPOESS satellite when some commercial satellites take only 12-18 months?  Could you reduce the program cost if you built your satellites faster?

Some commercial satellites can be built with short time-lines because of economies of scale (large numbers of the same satellite are built) and due to the types of satellites (single purpose missions).  Additionally, these contractors order key components on “speculation,” assuming that their sales campaigns will result in awards that will “buy” the components from company stockpiles.  The multipurpose nature of the NPOESS mission, combined with its complex instruments, dictates a different approach than some of the commercial or research satellite programs that have shorter build schedules.   In order to meet our users’ requirements, multiple types of relatively complex instruments are needed.  These instruments historically have longer development, build, and test schedules than communication or navigation payloads.  Hence, we have begun development early enough that we will be able to avoid satellite slips that have happened to other programs when their instruments were late.  Further, our studies have shown that the most economical way to fly these instruments is on fewer, medium size satellites rather than many smaller satellites.  Although we continue to study alternative architectures, our baseline architecture results in a need for only five NPOESS satellites to meet its mission through 2018.  This relatively small number of satellites does not lend itself well to the schedule or cost savings due to economies of scale. 

It is unlikely that building our satellites faster would result in net program cost savings.  This is primarily due to architecture and complex instruments mentioned above and that shortening the schedule would significantly increase risk.

12. What is the NPOESS Preparatory Project (NPP) and how does it relate to NPOESS?

NASA today flies a series of scientific earth observation satellites, called EOS.  The first of these satellites, EOS-PM, or Terra, was launched in December 1999, the second, called EOS-AM, or Aqua, will launch in December 2000, and the third, called Chem, will launch in 2002.  NASA, like other federal agencies, has been faced with constrained budgets and has concerns about continuing this family of earth observation satellites.  NASA and the IPO have agreed to team to build and operate a satellite that will ensure “gap filling” until NPOESS for critical “science” capabilities while it provides orbital proof of performance for key NPOESS sensors, command and control, and data processing.  To support this, NASA has started development of the Advanced Technology Microwave Sounder (ATMS) while the IPO has made modifications to the Visible/Infrared Imager Radiometer Suite (VIIRS) requirements to incorporate NASA scientific requirements and has accelerated work on the ground data processing system for the “central” weather data processing facilities.

NPP was funded within existing planned budgets by both agencies.  The IPO had planned on risk reduction flights and has simply changed the host spacecraft.  NASA has funded the program from planned EOS mission funds.

The triagency team signed the Initial Implementing Agreement (IIA) for the program in November 1999 after receiving NPOESS EXCOM concurrence that the continued scientific data collection and NPOESS risk reduction were appropriate for the NPOESS.

13. What was the impact of the FY 2000 budget reductions by Congress?

The NPOESS request was for $160 million, equally divided between the DOC and the DoD.  The DoD appropriation was $60.1 million.  The total DOC appropriation for all polar orbiting satellites was $30 million less than the President’s request.  The reduction was divided between the NPOESS and POES programs so that the net NPOESS budget from DOC matched the DoD budget, for a total appropriation of $120 million.

With this 25% reduction, the program was faced with several severe alternatives.  The resulting cuts were:

· The Multispectral Operational Linescan System (MOLS), the DMSP imager for satellites 17 – 20, was terminated.

· The Phase I design of the NPOESS Space Environmental Sensor System (SESS) was delayed one year

· Delivery of the CMIS was delayed six months

· Government funded studies were cut 90%

· Delivery of the first NPOESS satellite was slipped three months

While these cuts were severe, the program was able to protect key elements

· The satellite availability was kept in FY 2008, essential to back up DMSP F-20 and NOAA N’

· The sensors slated to on NPP were protected, as was the ground data processing system,  key to the NPP launch date in 2005
With the help of the Air Force, NOAA, and OMB, the program was restructured to mitigate the impact of the cuts:

· Funds were provided to continue replacing the DMSP tape recorders with solid state units, essential for improving the DMSP probability of meeting mission requirements

· The schedule for the ozone mapping/profiling sensor (OMPS) was maintained so that the program could find an opportunity for a early risk reduction launch

· The program accelerated an “operational-like” capability for VIIRS on NPP at the Air Force Weather Agency’s Global Weather Central in Omaha to mitigate the loss of the MOLS capability and provide a growth path into the operational VIIRS on NPOESS

