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SETTING NEW COURSES FOR POLAR WEATH-
ER SATELLITES AND EARTH OBSERVATIONS

TUESDAY, JUNE 29, 2010

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON INVESTIGATIONS AND OVERSIGHT,
COMMITTEE ON SCIENCE AND TECHNOLOGY,
Washington, DC.

The Subcommittee met, pursuant to call, at 10:07 a.m., in Room
2318 of the Rayburn House Office Building, Hon. Brad Miller
[Chairman of the Subcommittee] presiding.
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HEARING CHARTER

U.S. HOUSE OF REPRESENTATIVES
SUBCOMMITTEE ON INVESTIGATIONS AND OVERSIGHT

Setting New Courses for Polar Weather Satellites
and Earth Observations

TUESDAY, JUNE 29, 2010
10:00 A.M.—12:00 P.M.
2318 RAYBURN HOUSE OFFICE BUILDING

Purpose

Since 2003, there have been seven hearings before the Science and Technology
Committee or its subcommittees on the subject of the National Polar-Orbiting Oper-
ational Environmental Satellite System (NPOESS) program. Established in 1994,
the program was intended to design, develop, construct and launch satellites into
polar orbits so that the National Oceanic and Atmospheric Administration (NOAA)
and Department of Defense (DOD) would continue to receive daily data necessary
for civilian and military weather forecasting needs. In the 2003 hearing, the life-
cycle cost for NPOESS stated in the March 2003 budget request was $6.1 billion,
with the first of six satellites expected to be launched in 2009. In last year’s
hearing, the life-cycle cost estimate had grown to at least $14.9 billion, was in-
tended to purchase only four satellites with a first launch pushed back to 2014.

The key reasons for this situation include major performance problems and sched-
ule delays for the primary imaging instrument, spawning cost overruns, all tied to
a management structure that delayed rather than fostered decisions at critical mo-
ments. In 2005, the growth in cost estimates exceeded statutory limits triggering
a Nunn-McCurdy! recertification, the elimination of two satellites and removal or
downgrading of sensor capabilities—decisions driven by the Pentagon. Last year,
witnesses testified before this Subcommittee that program leadership had deterio-
rated to the point that only White House intervention would assure that there
would ever be any NPOESS satellites at all.

Rather than trying to satisfy the needs of three agencies with one satellite design,
the Office of Science and Technology Policy (OSTP)2 instructed that the program
be cut in two. Satellites flying in orbits to collect early-morning observations would
be developed and launched by DOD. NOAA would do the same to collect observa-
tions in the afternoon. NOAA would operate all the satellites while in orbit,® and
would manage the common data system to receive, store and share all data. These
changes will be the focus of Administration witness testimony.

From the outset of the Committee’s oversight,* the Government Accountability Of-
fice (GAO) has delivered valuable insight on the status of the polar satellite pro-
gram. Its reports have documented the steady deterioration in the program’s condi-
tion. Today’s hearing builds off two reports that GAO is testifying to today. The first
focuses specifically on the decisions surrounding the NPOESS program and how the
program is progressing. The second examines the unfinished attempts to restore im-
portant sensor capabilities, many of which were jettisoned in the Nunn-McCurdy
program restructuring. Without these sensors, or similar capabilities, our ability to
strengthen our Earth observation networks as a whole will be compromised.

Before turning to the issues raised by GAO in their two new reports, it is useful
to get a perspective on how the cost and schedule on NPOESS have evolved (table
from GAO).

1As set forth in the Memorandum of Agreement governing the NPOESS program, the Air
Force managed the acquisition of the satellites. NPOESS was therefore subject to Department
of Defense regulations for major defense programs. When such programs exceed approved base-
line costs by more than 25 percent, recertification is required by 10 U.S.C. 2433 et seq.

2In concert with the Office of Management and Budget and the National Security Council.

3NOAA took on operating responsibility for Defense Meteorological Satellite Program (DMSP)
satellites in 1998.

4Mr. Dave Powner, GAO’s witness, has testified at five of the seven previous hearings.



Table 4: Changes in NPOESS Life-Cycle Cost Estimates and Estimated Satellite
Launch

(Dollars in billions)

Life-cycle

As of cost estimate NPP launch C1 launch C2 launch
August 2002 $7.0 May 2006 April 2009 June 2011

July 2003 7.0 October 2006 November 2009 June 2011
September 2004 8.1 October 2006 November 2009 June 2011
August 2005 8.1 April 2008 December 2010 December 2011
June 2006 12.5 January 2010 January 2013 January 2016
December 2008 13.95 January 2010 January 2013 January 2016
June 2009 14.95* January 2011 March 2014 May 2016

Source: GAD analysis of program office and contractor data.

“This is a GAO estimate based on our analysis of contractor data.

GAO’s NPOESS Report—Leadership Paralysis

A dominant theme in the Committee’s hearings of the last three years, and a bi-
partisan concern, was the ineffectiveness of the chief leadership arm, the so-called
Executive Committee (ExCom).5 Particularly revealing was the fact that it took
more than a year to agree on documents needed to implement the changes from the
Nunn-McCurdy process.

By June of last year, this leadership dysfunction was so pronounced that both
GAO and an independent review team (IRT) commissioned by the ExCom concluded
that the program could not succeed if it was left in place. In the Subcommittee’s
previous hearing GAO’s Mr. Powner testified that the ExCom “. . . has not effec-
tively fulfilled its responsibilities and does not have the membership and leadership
it needs to effectively or efficiently oversee and direct the NPOESS program.”6 The
Independent Review Team report stated, “The IRT believes that this program
will not survive if this particular problem is not addressed immediately”
[emphasis added] and that the problems . . . can only be resolved at the White
House level.”7 The IRT recommended that the program, in its entirety, be assigned
to NOAA or DOD; the team felt that NOAA was the better choice given that the
agency could not execute its fundamental missions without these satellites.

A task force to devise a solution, chaired by OSTP’s Associate Director Shere Ab-
bott, began work last August. In October, Chairman Gordon and Mr. Miller wrote
OSTP Director John Holdren to advocate for the IRT’s proposed solution assigning
program responsibility to NOAA. With decisions relating to NOAA’s Fiscal Year
(FY) 2({{11 budget request looming, the letter also urged the task force to expedite
its work.

On January 5, the Office of Management and Budget (OMB) provided direction
on restructuring to the agencies.® The decision became public with the release of a
White House fact sheet on February 1 in conjunction with the release of the Presi-
dent’s budget. Key points from the fact sheet were:

e “ . . NOAA and NASA [the National Aeronautics and Space Administra-
tion] will take primary responsibility for the afternoon orbit, and

5The Committee consisted of the NOAA and NASA Administrators, and the Under Secretary
of Defense for Acquisition, Technology and Logistics, who normally delegated responsibility for
ExCom attendance to the Secretary of the Air Force.

6U.S. Congress. House. Committee on Science and Technology. Continuing Independent As-
sessment of the National Polar-Orbiting Operational Environmental Satellite System. Hearing
before the Subcommittee on Investigations and Oversight (Washington: Government Printing
Office). Serial 111-36. June 17, 2009; p. 19.

71bid.; pp. 120, 125.

8 Restructure of the NPOESS Program. Memorandum from the Director of OSTP, Director of
OMB and the National Security Advisor to the Under Secretary of Defense for Acquisition, Tech-
nology and Logistics, the Under Secretary of Commerce for Oceans and Atmosphere and the Ad-
ministrator of NASA, March 2, 2010.
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DOD will take primary responsibility for the morning orbit. The agen-
cies will continue to partner in those areas that have been successful in the
past, such as a shared ground system. The restructured programs will also
eliminate the NPOESS tri-agency structure that that has made management
and oversight difficult, contributing to the poor performance of the program.
[emphasis added]

e “NOAA and the Air Force have already begun to move into a transi-
tion period during which the current joint procurement will end. A
detailed plan for this transition period will be available in a few
weeks. [emphasis added]

o “NASA’s role in the restructured program will be modeled after the
procurement structure of the successful POES and GOES programs,
where NASA and NOAA have a long and effective partnership. Work
is proceeding rapidly with NOAA to establish a JPSS program at NASA’s
Goddard Space Flight Center (GSFC). [emphasis added]

e “ . . NOAA and NASA will strive to ensure that all current NPOESS re-

quirements are met on the most rapid practicable schedule without reducing

system capabilities.

“. . . Cost-estimates will be produced at or close to the 80% confidence level.

“DOD remains committed to a partnership with NOAA in preserving the Na-
tion’s weather and climate sensing capability. For the morning orbit, the
current DOD plan for deploying DMSP satellites ensures continued
weather observation capability. The availability of DMSP satellites
supports a short analysis (in cooperation with the partner agencies)
of DOD requirements for the morning orbit and solutions with the
start of a restructured program in the 4th quarter of fiscal year 2011.
While this study is being conducted, DOD will fully support NOAA’s
needs to ensure continuity of data in the afternoon orbit by
transitioning appropriate and relevant activities from the current
NPOESS effort. [emphasis added]

e “We expect much of the work being conducted by Northrop-Grumman and
their subcontracts will be critical to ensuring continuity of weather observa-
tion in the afternoon orbit. DOD will work closely with the civil partners to
ensure the relevant efforts continue productively and efficiently, and ensure
the requirements of the national weather and climate communities are taken
into consideration in building the resultant program for the morning orbit.”

OSTP, on March 12, described the implementation plan for the new program. The
requirements for data to be collected did not change. NASA and NOAA were to con-
tinue preparing the NPOESS Preparatory Program (NPP) satellite for launch in
2011 to avoid losing data coverage in the afternoon. NOAA will reimburse NASA
to manage the JPSS program at the Goddard Space Flight Center, as recommended
by the IRT report discussed earlier. The Air Force will assume the responsibility for
managing its program with the management office at Space and Missile Systems
Center at the Los Angeles Air Force Base. In an Acquisition Decision Memorandum
issued on March 17, the NPOESS Integrated Program Office (IPO) was ordered to
facilitate the necessary actions.

GAO’s NPOESS Report—Early Transition issues

A. NPP Satellite Status

Preparation and launch of the NPP satellite is the immediate critical item in the
polar satellite program. GAO notes the delivery of the long-awaited VIIRS instru-
ment and its integration on the satellite. The report also notes that the Cross-Track
Infrared Sounder (CrIS) suffered its own technical problems late in development, in-
volving damage to the instruments structure during vibration testing and question-
able circuit card manufacturing. Resolving the issues and additional testing had the
effect of delaying the NPP launch yet again, to September 2011. NOAA will testify,
however, that CrIS has met its revised delivery date.

NPP was never intended to be an operational satellite. Rather it was more of a
“proof of concept” satellite that would allow NOAA time to practice incorporating
data collected by the new sensors into its operational activities and to cross-compare
sensor performance against those on board existing satellites. However, last year,
when the continuing sensor trouble led to another delay in the predicted launch
date for the first NPOESS satellite, the program decided to compensate by using
the NPP as a quasi-operational stopgap. As GAO notes, NPP was not designed to
use the full NPOESS ground system and so will not approach the improvements in
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data delivery time that were expected from the next-generation satellites. Further,
only NOAA and the Air Force weather center will have direct NPP data readouts;
the two Navy centers without such capability will find that NPP data may not ar-
rive in time to be used in their operations. Both DOD and NOAA are seeking fixes
for this issue.

B. Initial Planning

As GAO notes, the transition is moving at different rates within DOD and NASA.
NOAA indicated to GAO that transition activities would begin in July and be
complete by September. NOAA received approval from the Committee on Appro-
priations for an April request to reprogram $73.8 million in NPOESS funds to fund
establishment of the Goddard office and other transition activities. GAO reported
that the DOD was expecting to complete a requirements review and determine
whether to employ the NPOESS spacecraft by the end of June 2010, then make in-
strument selections by October 2010. The target for starting the program was FY
2013.

GAO included the following table to compare the new program with NPOESS:

Table 6: Comparison of NPOESS to the New NOAA and DOD Acquisitions

NPOESS program after the

Nunn-McCurdy decision NPOESS program NOAA and DOD acquisition plans
Key area {as of June 2006) {as of February 2010) {as of February 2010)
Life-cycle range 1995-2026 1985-2026 JPSS: 1995-2024
DOD program: unknown
Estimated life-cycle  $12.5 billion $13.95+ billion™ JPSS: §11.9 billion (which includes about $2.9
cost® billion in NOAA funds spent through fiscal year 2010
on NPOESS)

DOD program: unknown; DOD s initial estimates
include costs of about S5 billion through fiscal year
2015 (which includes about $2.9 billion in DOD
funds spent through fiscal year 2010 on NPOESS)

Launch schedule NPP by January 2010 NPP no earlier than NPP no earlier than September 2011
C1 by January 2013 September 2011 JPS5-1 (C1 equivalent) available in 2015
C2 by January 2016 ©1 by March 2014 JPS5-2 (C3 equivalent) available in 2018
C3 by January 2018 C2 by May 2016 DOD program: unknown
C4 by January 2020 C3 by January 2018
C4 by January 2020
MNumber of sensors NPP: 4 sensors NPP: 5 sensors NPP: 5 sensors
C1: 6 sensors C1: 7 sensors” JPS5-1 and 2: Although NOAA has not determined
C2: 2 sensors C2: 2 sensors the exact complement of sensors, it will have at
least 5 of the original NPOESS sensors’
C3: 6 sensors C3: 6 sensors

C4: 2 sensors C4: 2 sensors HOH prograe ANk

Souwce: GAD analysis of NOAA, DOD, and {ask foroe data

"Although the life-cycle ranges for NPOESS are through 2026, the cost estimates for both NPOESS
and JPSS are only through 2024,

“Although the program baseline is currently $13.95 billion, we esfimated in June 2008 that this cost
could grow by about $1 billion. In addition, officials from the Executive Office of the President stated
that they reviewed life-cycle cost estimates frem DOD and the NPOESS program office of $15.1
bilfion and §16.45 bilicn, respectively.

“Officials from the Executive Office of the President noted that the expected launch date of C1 had
slipped to late 2014 by the time of their decision.

‘In May 2008, the NPOESS Executive Committee approved an additional sensor  the Total and
Spectral Solar Irradiance Sensor for the C1 satellite.

"These five sensors are: VIIRS, CriS, OMPS-nadir, the Advanced Technology Microwave Sounder,
and the Clouds and the Earth s Radiant Energy System/Earth Radiation Budget Sensor.

Based on this information, GAO projects that the final life-cycle cost for the new
polar satellite constellation will be more than the current approved spending base-
line for the NPOESS program. Based on previous experience, launch delays can be
expected. Decisions are still lacking on which sensors will fly and the platform they
will be carried on in orbit. GAO recommends that the Departments of Commerce
and Defense seek expedited decisions on these issues.

Some of the unknown items have been addressed by decisions made last week by
DOD and NOAA. Mr. Klinger should testify about the Acquisition Decision Memo-
randum (ADM) subsequently issued on June 22. In it, DOD indicates it expects the
newly-christened Defense Weather Satellite System (DWSS) to launch its first sat-
ellite in 2018. DOD intends to also use the VIIRS sensor as its imager, and the sat-
ellite will carry the Space Environment Monitor originally intended for NPOESS.
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However, more information was requested on the anticipated microwave sounding
instrument and its selection was postponed until August 2010.

The other major decision that was deferred until August concerned the spacecraft
“bus” to fly in the morning orbit. The ADM states, “Implement the above actions
to maximize use of the Government’s investment in NPOESS, and in a manner that
offers maximum opportunities for collaboration with the NOAA JPSS program.”® A
major debate between DOD and NOAA at this point is whether both agencies
should use the spacecraft design originally intended for NPOESS. DOD’s platform
choice is likely affected by the final configuration of the microwave sounder it will
choose.1? For NOAA, on the other hand, the issue was time. Having no spare sat-
ellites in ground storage,!! NOAA is focusing on avoiding schedule delays.

This time pressure can be seen in NOAA’s decision on June 23 to obtain a “clone”
of the NPP satellite to serve as JPSS-1. Ms. Glackin should testify that this sat-
ellite will be purchased from Ball Corporation, NASA’s contractor on the NPP sat-
ellite, on a sole-source basis. The instruments will be supplied by NASA, and will
be much the same as those aboard NPP. However, NOAA’s decision has the effect
of reopening the debate about how to maintain continuity in the records of solar en-
ergy incidence, a critical climate variable, because the new satellite will not have
space for the Total Solar Irradiance Sensor (see the discussion below in the discus-
sion of GAO’s second report). International obligations to maintain search-and-res-
cue communication transponders may also be affected.

With this decision, NOAA hopes to be able to maintain an opportunity to launch
JPSS-1 in 2014. As GAO notes, NPP only has a five-year design life, and NOAA’s
current plan envisions a 2015 launch for JPSS-1. Assuming that timeline, adding
in the time needed to bring the new satellite into service, NPP might well fail before
JPSS-1 is fully operational.

C. The Funding Squeeze

The March 12 implementation plan lays out an anticipated funding profile. It is
consistent with cost numbers GAO quotes: $11.929 billion for NOAA through the
end of 2024; $5 billion for DOD through the end of FY 2015:

According to the plan, the FY 2010 funds are intended to maintain progress to-
ward an NPP launch, to fund the transition and to initiate the purchase of the JPSS
spacecraft bus. As noted earlier, NOAA has reprogrammed $74 million into a new
JPSS appropriation account. DOD will not change its requests for FY 2010 and FY
2011 funds to minimize problems in the transition; changes in the later years await
final DWSS definition.

GAO notes that DOD is operating under Congressional restrictions in the use of
its funding, which limited FY 2010 funds available to the Air Force until the sub-
mission of a strategy and implementation plan.!2 The March submission fulfilled

9 Ashton B. Carter. Acquisition Decision Memorandum (ADM) for Department of Defense re-
sponsibilities under the restructure of the National Polar-Orbiting Operational Environmental
Satellite System (NPOESS). June 22, 2010; p. 1.

10The original NPOESS spacecraft had to be increased in size in order to accommodate
growth in the Conical Microwave Imaging Sounder, an instrument that was later removed from
the spacecraft during the Nunn-McCurdy restructuring due to design challenges.

11The last current model, NOAA-19, has been in on-orbit storage since its launch February
6, 2009.

12 Sec. 913, Public Law 111-884; October 28, 2009.
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those conditions, although GAO expresses concern that funding recessions might
still force termination of the NPOESS contract by the end of September. So far the
funds remain available. However, the House Armed Services Committee, dissatisfied
with DOD’s somewhat vague transition plan, proposes only $25.5 million for FY
2011.13 According to the June 22 ADM, the August meeting is to consider the
“schedule, estimated costs, and risks to a successful launch and deployment of the
capability in FY 2018,” and develop a rough-order-of-magnitude” cost estimate.

With the program changes, the agencies will submit separate funding requests in
the future. NPOESS operated under a directive from the Appropriations Committee
that both agencies contribute equally to the program. With the new JPSS/DWSS,
NOAA will likely submit requests higher than those of DOD, reflecting the fact that
NOAA is responsible for the ground system. NOAA’s decision to prepare its requests
with more conservative assumptions, thus leading to higher confidence that it will
more closely approximate actual spending, will also play a role. This is likely to be
small comfort to appropriators already pressed to reduce spending.

D. The Northrop Grumman Contract

Central to the funding squeeze, GAO says, is a requirement in the NPOESS prime
contract awarded to the Northrop Grumman Corporation in 2002. According to the
report, the contract requires full funding of termination liability (i.e., the penalty
to be paid by the government if it decides to end the contract) in the current year
budget. NOAA and DOD are carefully watching expenditures to assure that FY
2010 funds would be sufficient to pay an estimated $84 million in such costs (the
agencies have agreed they share the hability equally).

At the rate of spending in the NPOESS program, the agencies would have been
forced to bring the program to a halt in August to have $84 million available, ac-
cording to GAO. In April, steps began to “slow down work on all development activi-
ties so that work could continue through the end of the fiscal year.” The risk there-
fore remains that, if the agencies misjudge fund management, there could be an im-
mediate impact on NPP preparations or the transition might come to a halt.

Northrop also has keen interest in the outcome of the agency debate on bus op-
tions for their satellites. Despite NOAA’s decision to develop JPSS—1 using the NPP
bus, there is still the possibility that the DOD satellites and NOAA’s JPSS-2 could
be using Northrop’s NPOESS bus or a variant thereof. The government’s decision
on what buses it will buy will do much to determine its answer to Northrop’s basic
question: how much we will participate in the new program?

GAO’s NPOESS Report—Maintaining Direction

Looking at the history of NPOESS and similar program, GAO cites other issues
that may prove problematic as the agencies proceed to organize their respective pro-
grams.

A. Negotiating Change

Northrop Grumman’s contract includes the responsibility for managing the sub-
contractors producing the various instruments. In the new program, each of these
subcontracts will be transferred to NASA. There will also be changes resulting from
the final choices on the satellite buses. Program restructuring also entails reworking
budget and schedule plans, a process which took months to complete after the
Nunn-McCurdy decisions in 2006. GAO warns that there may be similar problems
in this transition. Indeed, some of these negotiations cannot even begin until the
new program offices are in place or until decisions like those on the microwave
sounder are finalized.

B. NASA’s Increased Responsibilities

In the NPOESS program, NASA was distinctly a junior partner. For JPSS, it will
return to its more traditional role as NOAA’s technical support arm. Ms. Glackin
and Mr. Scolese will refer to the long history the two agencies share, from the origi-
nal Television Infrared Observation Satellite of 1960 to the current Geostationary
Operational Environmental Satellite (GOES) program now underway.

GAO points out, however, that NASA procurement remains on its list of high-risk
concerns. It warns that unless NOAA establishes a strong system for obtaining in-
formation from and providing direction to NASA, there is a possibility for replaying

137U.S. Congress. House. Committee on Armed Services. Report to Accompany H.R. 5136, the
National Defense Authorization Act for Fiscal Year 2011 (Washington: Government Printing Of-
fice). H. Rpt. 111-491. May 21, 2010; p. 179.
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the unhappy example of the GOES I-M program.l4 Simply shifting program ele-
ments to NASA, GAO warns, is not a guarantee problems will no longer occur.

C. Avoiding the Brain Drain

Finding qualified people capable of managing complex technical development pro-
grams is difficult for NOAA, NASA and DOD. Having to staff the management of-
fices needed to winnow the valuable elements of the NPOESS program while gear-
ing up its successors will pose challenges to the agencies’ human resource personnel.
GAO states that the existing Integrated Program Office staff, beset with turmoil
and uncertainty, has been leaving or preparing to do so. Steps should be underway
to prevent hard-earned experience from slipping out the door.

D. Preserving Cooperation

Even with the divergence of procurement responsibility, there are still areas
where the JPSS and DWSS staffs will continue to cooperate, says GAO. In man-
aging the data system, DOD and NOAA will have to assure that cooperation on
transmission protocols and formatting is preserved. Instrument selection must con-
sider the full spectrum of agency needs. Preserving the process for requirements de-
velopment would be beneficial.

GAO’s Earth Observation Strategy Report

A. Preserving Climate and Space Weather Continuity

When the NPOESS program underwent restructuring in 2006 after its Nunn-
McCurdy recertification, the decision was made to support only those components
that contributed to weather observations. Accordingly, a set of sensors intended for
monitoring climate parameters was removed. Additionally, improved versions of in-
struments designed to expand the ability to monitor emissions from solar activity
were canceled in favor of flying copies of the existing instruments.

At a time where concern about climate change had real political and economic
consequences, the loss of the climate sensors threatened to disrupt the ability to an-
swer a pressing issue—which changes were the result of human actions, and which
were caused naturally? Doing so requires technology that can discriminate between
small differences in temperature and other conditions. Such data must be collected
for decades or longer. Without the NPOESS sensors, the interruptions in the data
records would make it difficult if not impossible to properly identify climate trends.

Dr. John Marburger, Dr. Holdren’s predecessor at OSTP, asked NASA and NOAA
in June 2006 to find alternatives for putting the climate instruments into service.l5
As a result of that effort, the Total Solar Irradiance Sensor (TSIS) was identified
as top priority, which measured the amount of energy the Sun was providing to the
Earth. As this represents the major source of energy powering the Earth’s physical,
chemical and biological systems, precise knowledge of the amounts arriving and the
changes in that amount over time is fundamental to climate science. Second priority
went to the Earth Radiation Budget Sensor (ERBS) which tracked the amount of
energy the Earth returned to space.

Based on this analysis, NOAA has obtained appropriations to build one of each
sensor. The TSIS sensor was intended to fly on the first NPOESS satellite. The NPP
“clone” NOAA now intends to buy, however, does not have sufficient space to accom-
modate TSIS and so the question of maintaining continuity of this data is again
open. Earth radiation budget data will be collected using a copy of the existing
Clouds and the Earth’s Radiant Energy System (CERES) sensor on both NPP and
JPSS-1. The ERBS upgrade will likely fly on JPSS—-2. NOAA has also decided to
restore the full capability of the Ozone Monitoring and Profiler Suite on NPP, but
whether it will also fly the Limb component aboard the follow-on satellites has not
been finally determined.

GAO was asked to evaluate the efforts NOAA and NASA expended in restoring
the full complement of climate sensors, leading to this second report. GAO had rec-
ommended in 2008 that a long-term strategy for a climate observation network was
needed. GAO states that recommendation has not been satisfied:

14 Government Accountability Office. WEATHER SATELLITES: Action Needed to Resolve Sta-
tus of the U.S. Geostationary Satellite Program. NSIAD-91-252. July 24, 1991.

15Dr. Marburger testified before the Energy and Environment Subcommittee about this proc-
ess on June 7, 2007. See U.S. Congress. House. Committee on Science and Technology. The Sta-
tus Report on the NPOESS Weather Satellite Program: Hearing before the Subcommittee on En-
ergy and Environment (Washington: Government Printing Office). Serial 110-36. June 7, 2007.
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Since June 2006, the agencies have taken steps to restore selected capabilities
that were removed from NPOESS in the near-term; however, they do not yet
have plans to restore capabilities for the full length of time covered by the
NPOESS program . . .. Both DOD and NOAA officials reiterated their commit-
ment to look for opportunities to restore the capabilities that were removed
from NPOESS and GOES-R. However, agency officials acknowledge that they
do not have plans to restore the full set of capabilities because of the complexity
and cost of developing new satellite programs.

The report tells a very similar story for the instruments devoted to so-called
“space weather,” a colloquial term referring to the effects generated in Earth’s at-
mosphere and magnetic field by events on the Sun. The power of such events was
demonstrated in 1998 when a solar geomagnetic storm affected the power grid of
Quebec and caused a regional blackout. Similar storms today, in an era where Glob-
al Positioning Satellites keep offshore oil rigs from drifting out of position, pipelines
may be damaged by currents induced as magnetic fields shift, and airlines shorten
international flights by flying in the polar region (exposing passengers to charged
particles from the “solar wind”), make it important to know what is happening on
our nearby star. Again, however, there is no long-term strategy to provide for these
observations.

GAO recommends that the Office of Science and Technology Policy direct the com-
pletion and release of three reports, one prepared by the United States Group on
Earth Observations and two by the Office of the Federal Coordinator for Meteor-
ology. With those reports in hand, these interagency groups can move forward with
the process of developing the strategies called for by GAO two years ago. Ms. Ab-
bott’s testimony does not indicate completion dates for the reports.

B. Pieces of a Global Puzzle

During the 2008 Presidential campaign, President Obama issued a position paper
entitled “Advancing the Frontiers of Space Exploration.” It stated, in part:

“Understanding how Earth supports life and how human activities affect its
ability to do so is one of the greatest challenges facing humanity . . . . Given
the urgency of climate-related monitoring, and considering the time required to
design, develop, and deploy Earth observation satellite systems, the Obama ad-
ministration will lean forward to deploy a global climate change research and
monitoring system that will work for decades to come.” 16

Across the globe and in space, the United States has for decades deployed increas-
ingly sophisticated instruments capable of following environmental change and col-
lecting data to assist in predicting such changes. Satellites such as NOAA and
DOD’s weather satellites and the three NASA Earth observation platforms Terra,
Aura and Aqua are daily watching the evolution of weather, land use changes and
shifting currents in the ocean. In 1900, thousands in Galveston, Texas died because
there was no way to know a massive hurricane was bearing down on the city. In
contrast, when Hurricane Ike struck Galveston in September 2008, authorities were
able to order evacuation of the island two days before. Loss of lives was limited to
fewer than 200. The difference was the ability to follow Ike almost from birth to
death with the GOES satellites, and to predict where it was likely to go using data
supplied by data from buoys, ships and planes.

The strategies discussed in GAQ’s report are smaller pieces of the effort that will
be needed to accomplish the President’s broader goal. Such a network must extend
across four major environments: the interplanetary medium (the region between the
Sun and the Earth affected by the “solar wind” and other emissions), the atmos-
phere, the oceans and the land surface. Among the questions that need answers:
What information should be collected in each environment? What instrument is
needed to collect that information? Should that information be collected in space or
on the ground?

Satellites make their primary contributions collecting data at a global scale, but
equally vital are sensor webs such as the 3000 free-drifting floats of the Argo net-
work, moving through the oceans where winds and currents drive them. The hurri-
cane forecasters of NOAA’s Tropical Prediction Center fiercely object if cutbacks are
proposed for “hurricane hunter” aircraft or their specialized ocean buoys. Since
1996, the Department of Energy has supported the AmeriFlux network studying the
flow of carbon dioxide, water and energy through ecological systems during various
time scales. Satellite operators compare their data to those from these ground-based

16 Advancing the Frontiers of Space Exploration, Barack Obama 2008, August 16, 2008.
Accessed at http:/ /www.spaceref.com [ news [viewsr.htmi?cid=28880 (June 24, 2010).
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counterparts in order to be sure they understand exactly what they are seeing. It
may sometimes produce better scientific outcomes and be a better use of resources
to collect data on the ground instead of from orbit.

Many agencies have invested in or are contemplating projects that might serve
well as parts of a global observing system. GAQO’s report indicates that the coordina-
tion of the disparate efforts may not be occurring within OSTP, OMB or the Council
on Environmental Quality. There are important questions which cannot be an-
swered by one agency: Is a proposal duplicating observational activities or can it
close a gap for another agency? How are these deployments coordinated? In an era
of fiscal austerity, which networks collect information that we cannot afford to lose?
Who assures that data from different sources is compatible so that hidden connec-
tions can be identified by comparing, for example, river flow records to estuarine
production? Where do we store the data so that it can be found later and used to
answer questions not even considered when it was originally collected?

As a specific issue, consider the so-called “research-to-operations” gap that regu-
larly opens up between NASA and NOAA. Part of the benefit from NASA’s applica-
tion of its technology to looking at Earth is that it may open a new window on what
is happening on land or in the air or water. In the specific case of NPOESS, the
VIIRS sensor is an advanced version of the Moderate Resolution Imaging
Spectroradiometer flying on NASA’s Terra and Aqua satellites. Too often, however,
technological improvement languishes because NOAA’s satellite operators and
NASA’s scientists fail to communicate about the value in applying new techniques.
This disconnection showed itself in examples such as NASA’s decision to shut down
the Tropical Rainfall Measuring Mission (TRMM) because it had succeeded in ac-
complishing its goal of demonstrating the technology. NASA’s announcement came
at the outset of the 2004 hurricane season, which left NOAA disconcerted when it
turned out that TRMM data was being used in some forecasting models. TRMM is
still operating as a result. This year has seen the scatterometer instrument die on
NASA’s QuikSCAT satellite before NOAA could arrange for new versions to con-
tinue collecting the wind data that made it possible to issue alerts to shipping about
high-wind threats. NASA’s Advanced Composition Explorer (ACE) is well past its
design life at its position between the Sun and Earth. From where it sits, ACE can
detect solar emissions that are heading for Earth and offer enough warning to pro-
tect critical systems from damage. Yet this “fire alarm” may soon fail just as the
Sun may be emerging from the “quiet period” in its 11l-year cycle and there is no
replacement ready. One of the reports GAO recommends releasing, prepared by the
National Space Weather Program, discussed options for replacing ACE. NOAA now
intends to retrieve the Deep Space Climate Observatory (DSCOVR) from storage and
outfit it to serve as ACE’s successor.

In 2005, the National Academies issued an interim report relating to their decadal
survey of the Earth sciences. It noted that, following the Vision for Space Explo-
ration articulated by President George W. Bush in 2004, NASA’s budget request had
included a guiding national objective “to study the Earth system from space and de-
velop new space-based and related capabilities for this purpose.” Yet the Academy
panel went on to note that “. . . the priority for Earth observations, which have di-
rect and immediate relevance to society, appears greatly diminished in terms of the
projected declining budgets that are proposed for FY 2006.” When this Committee
met for hearings on the NASA Earth science program, Chairman Gordon (at the
time Ranking Member on the Committee), made a direct connection between the
concerns expressed by the Academy panel and the lack of an agency strategy:

. . . [TThe fact is that when the President cut $2.5 billion from NASA’s funding
plan for fiscal year 2006 through 2009 relative to what he had promised just
a year earlier, NASA imposed 75 percent of the cut on NASA’s Science and Aer-
onautics program and only ten percent on NASA’s Exploration Systems
program . . ..

It is no wonder that the Earth science program is canceling and delaying mis-
sions. And the problem has been compounded by NASA’s apparent unwilling-
ness or inability to date to develop a long-term vision for Earth science and ap-
plication programs.

So where does all of this leave us?

Let me quote the National Research Council once again: “Today the Nation’s
Earth Observatory program is at risk.” 17

17U.S. Congress. House. Committee on Science. NASA Earth Science. Hearing before the
Committee on Science (Washington: Government Printing Office). Serial 109-12. April 28, 2005;
p- 30
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In its final report, the Academy panel made a recommendation particular to
OSTP:

The committee is concerned that the nation’s institutions involved in civil space
(including NASA, NOAA, and USGS) are not adequately prepared to meet soci-
ety’s rapidly evolving Earth information needs. These institutions have respon-
sibilities that are in many cases mismatched with their authorities and re-
sources: institutional mandates are inconsistent with agency charters, budgets
are not well-matched to emerging needs, and shared responsibilities are sup-
ported inconsistently by mechanisms for cooperation. These are issues whose so-
lutions will require action at high-levels of the government. Thus, the com-
mittee makes the following recommendation: Recommendation: The Office
of Science and Technology Policy, in collaboration with the relevant
agencies, and in consultation with the scientific community, should de-
velop and implement a plan for achieving and sustaining global Earth
observations. This plan should recognize the complexity of differing
agency roles, responsibilities, and capabilities as well as the lessons
from implementation of the Landsat, EOS, and NPOESS programs. [em-
phasis in original]

GAO concludes with similar recommendations, calling on OSTP to direct the
Group on Earth Observations and the National Space Weather Program to produce
long-term strategies for observations in their particular disciplines.

Witnesses

Hon. Shere Abbott
Associate Director, Energy and Environment Division
Office of Science and Technology Policy

Ms. Abbott directed the task force established by Dr. John Holdren, Director of
OSTP, to evaluate changes in the management of the NPOESS program. She will
testify on the task force’s recommendation to divide responsibility for polar weather
satellite coverage so that agencies will meet their own requirements. Ms. Abbott will
also address the recommendations in a second Government Accountability Office
(GAO) report that Dr. Holdren should expedite the completion of planning reports
for climate and space weather observations in order to advance the development of
a national earth observation strategy.

Ms. Mary Glackin
Deputy Under Secretary for Oceans and Atmosphere
National Oceanic and Atmospheric Administration

Polar-orbiting satellites supply vital data for the computer models used for weath-
er forecasting. Success in completing and launching the NPOESS satellites was
therefore of paramount importance to NOAA. NOAA has launched the last of its ex-
isting series of polar satellites and would therefore be the principal beneficiary of
a solution to the persistent deadlock in the NPOESS program. Ms. Glackin is now
supervising NOAA’s transition to the follow-on Joint Polar Satellite System and the
expanded cooperation with the National Aeronautics and Space Administration in
developing afternoon-orbit satellite coverage.

Mr. Christopher Scolese
Associate Administrator
National Aeronautics and Space Administration

Originally, NASA had a secondary role in the NPOESS program. With the
changes now underway, it will adopt its more traditional role as technical support
arm and program manager for NOAA in the new JPSS effort. NASA will assume
management of the instrument contracts from the prime contractor, Northrop
Grumman. The NPOESS Preparatory Program (NPP) satellite, which NASA funded
and has managed as a testbed to allow early experience in operating the new
NPOESS satellites, will instead serve as an interim operational satellite to avoid
loss of data between NOAA'’s existing polar-orbiting satellites and launch of the first
gggg s?ftellite. Mr. Scolese will testify regarding NASA’s new responsibilities in the

effort.

Mr. Gil Klinger, Director, Space and Intelligence Office
Assistant Secretary of Defense for Acquisition
Department of Defense

Mr. Klinger provides oversight for all Department of Defense space and intel-
ligence programs within the Office of the Under Secretary of Defense for Acquisi-
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tion, Technology and Logistics. As the Air Force was responsible for managing the
NPOESS acquisition, Mr. Klinger’s office had the responsibility to approve major
program decisions under the terms of DOD acquisition management regulations
(one of the major aspects of the ExCom’s ineffectiveness). Mr. Klinger is currently
elaborating what changes—if any—DOD will make to its plans for polar weather
satellite coverage in the wake of the decision to transfer responsibility for acquiring
morning orbit satellites to DOD.

Mr. David Powner
Director, Information Technology Management Issues
Government Accountability Office

Mr. Powner has directed GAO’s team monitoring the NPOESS program for the
Committee since 2001. GAO’s report last year and Powner’s testimony at the Sub-
committee’s previous hearing was central to the convening of the Administration’s
task force. Powner will testify on two reports completed at the request of the Com-
mittee:

e POLAR-ORBITING ENVIRONMENTAL SATELLITES: Agencies Must Act
Quickly to Address Risks That Jeopardize the Continuity of Weather and Cli-
mate Data

o ENVIRONMENTAL SATELLITES: Strategy Needed to Sustain Critical Cli-
mate and Space Weather Measurements
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Chairman MILLER. Good morning. This hearing will now come to
order. Welcome to today’s hearing entitled Setting New Courses for
Polar Weather Satellites and Earth Observations. This is a familiar
topic to this committee and subcommittee. Since 2003, there have
been seven hearings before the Science and Technology Committee
or various subcommittees on the subject of the National Polar Or-
biting Operational Environmental Satellite System. Mercifully
there is an acronym, NPOESS.

Established in 1994, the program was intended to design, de-
velop, construct, and launch satellites into polar orbits so that the
National Oceanic and Atmospheric Administration, NOAA, and the
Department of Defense, DOD, would continue to receive daily data
necessary for civilian and military weather forecasting needs.

In the 2003 hearing the life cycle costs for NPOESS in March,
2003 budget was $6.1 billion, with the first of six satellites ex-
pected to be launched in 2009. In last year’s hearing the life cycle
cost estimate had grown to at least 14.9 billion, was intended to
purchase only four satellites with a first NPOESS satellite launch
pushed back to 2014.

NPOESS has continued to suffer from major performance prob-
lems and schedule delays for the primary imaging instrument and
those spawned cost overruns. The program has undoubtedly been
snake bit, but at least we thought we knew the snake that bit it.
The real problem appeared to be that the program was crippled by
management structure that delayed decisions at critical moments.
The tri-agency management board proved incapable of making deci-
sions and taking action when most needed.

Last year’s witnesses testified before the subcommittee that pro-
gram leadership had deteriorated to the point that only White
House intervention would assure that there would ever be any
NPOESS satellite at all. At that hearing we were told that one
agency should be put in charge of managing the program, either
DOD or NOAA.

OSTP did take responsibility for intervening to rescue the drift-
ing program, but instead of putting one of those two agencies in
charge, OSTP adopted the Solomonic solution of cutting the pro-
gram in two. Satellites flying in orbits to collect early-morning ob-
servations were developed and launched by DOD with their newly-
christened Defense Weather Satellite System. NOAA would do the
same thing with their renamed Joint Polar Satellite System to col-
lect observations in the afternoon. NOAA would operate all the sat-
ellites while in orbit and would manage the common data to re-
ceive, store, and share the data.

With this decision OSTP has removed the block over which we
had been stumbling in the last few years—the snake that appears
to have bitten this program repeatedly—but that is not all that will
be required to guarantee success. There was a reason for having a
single program in the first place, and splitting the program in two
may simply create two programs with the same old problems.

There are plenty of reasons to keep attention fixed on these new
programs. For example, even though we now have clarity about
what agency is responsible for which mission, this clarity appar-
ently comes at the cost of delay and confusion about which instru-



14

{nentsh will be flown on which satellite and when will the satellite
aunch.

There is a contractor that still has continuing work for the old
NPOESS program and subcontractors with instruments in various
states of development. What is to be the fate of those work efforts,
and when will those decisions be made?

Our other discussion today grows out of the experience, our expe-
rience with NPOESS. Back in 2006, all the climate sensors being
prepared to fly on NPOESS were removed. If we anticipate having
to deal with climate change or—I am sure Dr. Broun will say the
possibility of climate change—for decades to come, how can we
eliminate a means for knowing how well we are doing. It has been
clear that this decision was ill-thought through and would have to
be reversed.

Without these sensors or similar capabilities our ability to
strengthen our earth observation networks as a whole will be com-
promised. We asked GAO to examine the current state of the strat-
egy for gathering necessary climate data. GAO’s answer is that we
don’t have one, at least not a comprehensive strategy. That is a
subject that we hope the Administration witnesses can discuss
today.

We have spent almost $6 billion already on the NPOESS pro-
gram, the original projected cost of the whole program. There is not
a single completed satellite to show for that time and money. We
do have, however, two signs that read, “now under new manage-
ment.” I know it is the hope of everyone here that the new manage-
ment for the now two agencies, two programs will be the solution
to what has ailed NPOESS.

I now recognize Dr. Broun from Georgia, the Ranking Member
of the Investigation—of this subcommittee for his opening state-
ment.

[The prepared statement of Chairman Miller follows:]

PREPARED STATEMENT OF CHAIRMAN BRAD MILLER

Since 2003, there have been seven hearings before the Science and Technology
Committee or its subcommittees on the subject of the National Polar-Orbiting Oper-
ational Environmental Satellite System (NPOESS) program. Established in 1994,
the program was intended to design, develop, construct and launch satellites into
polar orbits so that the National Oceanic and Atmospheric Administration (NOAA)
and Department of Defense (DOD) would continue to receive daily data necessary
for civilian and military weather forecasting needs.

In the 2003 hearing, the life-cycle cost for NPOESS in the March 2003 budget re-
quest was $6.1 billion, with the first of six satellites expected to be launched in
2009. In last year’s hearing, the life-cycle cost estimate had grown to at least $14.9
billion, was intended to purchase only four satellites with a first NPOESS satellite
launch pushed back to 2014.

NPOESS suffered from major performance problems and schedule delays for the
primary imaging instrument and these spawned cost overruns. However, the real
problem with the program was that it was crippled by a management structure that
delayed decisions at critical moments. The tri-agency management board proved in-
capable of making decisions and taking action when most needed. Last year, wit-
nesses testified before this Subcommittee that program leadership had deteriorated
to the point that only White House intervention would assure that there would ever
be any NPOESS satellites at all. At that hearing, we were told that one agency
should be put in charge of managing the program-either DOD or NOAA.

OSTP did take responsibility for intervening to rescue this drifting program. How-
ever, instead of putting just one agency in charge, OSTP adopted the Solomanic so-
lution of cutting the program in two. Satellites flying in orbits to collect early-morn-
ing observations would be developed and launched by DOD with their newly-chris-
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tened Defense Weather Satellite System. NOAA would do the same with their re-
named Joint Polar Satellite System to collect observations in the afternoon. NOAA
would operate all the satellites while in orbit, and would manage the common data
system to receive, store and share all data.

With its decision, OSTP has removed the block over which we’ve been stumbling
for the past few years. This does not guarantee success. There was a reason for hav-
ing a single program in the first place, and splitting the program in two may simply
create two new programs with the same problems. There are plenty of reasons to
keep attention fixed on these new programs. For example, even though we now have
clarity about what agency is responsible for which mission, this clarity comes at the
cost of delay and confusion about which instruments will be flown on what satellite
and when will the satellite launch? There is a contractor that still has continuing
work for the old NPOESS program, and subcontractors with instruments in various
states of development-what is to be the fate of those work efforts and when will
those decisions be made?

Our other discussion today grows out of our experience with NPOESS. Back in
2006, all of the climate sensors being prepared to fly on NPOESS were removed.
If we anticipate having to deal with climate change for decades to come, how can
we eliminate a means of knowing how well we are doing? It has been clear that
this decision was ill-thought through and would have to be reversed. Without these
sensors, or similar capabilities, our ability to strengthen our Earth observation net-
works as a whole will be compromised. We asked GAO to examine the current state
of the strategy for gathering necessary climate data. GAO’s answer is that we don’t
have one, at least not a comprehensive strategy. This will be a subject that we hope
the administration witnesses can shed some light upon.

We have spent almost $6 billion already on the NPOESS program. There is not
a single completed satellite to show for the time and money. We do however have
two signs that read, “now under new management”. I know it is the hope of every-
one here, that this new management will be the solution to what has ailed the
NPOESS program.

Mr. BROUN. Thank you, Mr. Chairman. Just for your record,
what I questioned is that of human-induced global warming.

Chairman MILLER. Okay.

Mr. BROUN. So, anyway, thank you, Mr. Chairman. I want to
welcome our witnesses here today at this important hearing, and
thank you for your participation. This is the Committee’s first
hearing on the Joint Polar Satellite System but the seventh time
we have looked into the previous program, the NPOESS program,
National Polar Orbiting Operational and Environmental Satellite
System.

NPOESS was originally planned to create synergies and cost sav-
ings by combining the Defense Meteorological Satellite Program
within the Department of Defense and the Polar Orbiting Environ-
mental Satellite System at NOAA. Instead, the program doubled in
cost, shrunk from six to four satellites, degraded its sensor capa-
bilities, and its schedule slipped six years. Now, 15 years later we
are back where we started.

At last year’s hearing I asked questions. How did we get here,
and where do we go from here? My question today is where are we
going? The Administration announced plans to restructure the pro-
gram last winter, but as Mr. Powner points out in his testimony,
“Because neither agency has finalized plans for its acquisition, the
full impact of OSTP’s decision on the expected cost schedule and
capabilities is unknown.”

Until we receive this information we can’t fully review this new
program. While it is understandable that it will take time to re-
structure, I hope the Administration consults with Congress and
with this Committee in particular given its history with the pro-
gram.
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I look forward to working with the Administration and with the
Chairman as we move forward. As I said at last year’s hearing,
every American is impacted by this program whether they know it
or not. It is our responsibility to ensure that the farmers, fisher-
man, warfighters, and everyday commuters continue to receive
weather and climate information, but we must not forget to be good
stewards of the taxpayers’ money and route out waste, inefficiency,
and duplication where we can.

Thank you, Mr. Chairman. I yield back the balance of my time.

[The prepared statement of Mr. Broun follows:]

PREPARED STATEMENT OF REPRESENTATIVE PAUL C. BROUN

Thank you, Mr. Chairman. I want to welcome our witnesses here today and thank
them for participating in this important hearing. This is the Committee’s first hear-
ing on the Joint Polar Satellite System (JPSS), but the seventh time we have looked
into the previous program, the National Polar-Orbiting Operational Environmental
Satellite System (NPOESS).

NPOESS was originally planned to create synergies and cost-savings by com-
bining the Defense Meteorological Satellite Program (DMSP) within the Department
of Defense (DoD) and the Polar-Orbiting Environmental Satellite (POES) System at
the National Oceanic and Atmospheric Administration (NOAA). Instead, the pro-
gram doubled in cost, shrunk from six to four satellites, degraded its sensor capa-
bilities, and its schedule slipped six years. Now, 15 years later, we are back where
we started.

At last year’s hearing I asked the questions, ‘how did we get here?” and ‘where
do we go from here? My question today is ‘where are we going? The Administration
announced plans to restructure the program last winter, but as Mr. Powner points
out in his testimony “[blecause neither agency has finalized plans for its acquisition,
the full impact of OSTP’s decision on the expected cost, schedule, and capabilities
is unknown.” Until we receive this information, we can’t fully review this new pro-
gram. While it is understandable that it will take time to restructure, I hope the
Administration consults with Congress, and this Committee in particular given its
history with the program.

I look forward to working with the Administration and the Chairman as we move
forward. As I said at last year’s hearing, every American is impacted by this pro-
gram whether they know it or not. It is our responsibility to ensure that the farm-
ers, fisherman, war-fighters, and everyday commuters continue to receive weather
and climate information. But we must not forget to be good stewards of taxpayers’
money and root out waste, inefficiency and duplication where we can.

Thank you Mr. Chairman, I yield back my time.

Chairman MILLER. Thank you, Dr. Broun. I now ask unanimous
consent with all additional opening statements submitted by mem-
bers be included in the record.

Without objection, so ordered.

It is now my pleasure to introduce our witnesses. Dr. Shere Ab-
bott is the Associate Director of the Energy and Environment Divi-
sion in the Office of Science and Technology Policy. Ms. Abbott di-
rected the taskforce established by Dr. John Holdren, Director of
OSTP, to evaluate changes in the management of the NPOESS pro-
gram.

Ms. Mary Glackin is the Deputy Director Under Secretary for the
National Oceanic and Atmospheric Administration, NOAA. Ms.
Glackin supervises NOAA’s transition to the follow-on Joint Polar
Satellite System and the expanding cooperation with the National
Aeronautics and Space Administration to develop afternoon orbit
satellite coverage.

Mr. Christopher Scolese is the Associate Administrator for the
National Aeronautics and Space Administration, NASA. NASA will
resume its traditional role of supporting NOAA in developing the
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JPSS weather satellites, and Mr. Scolese will testify today about
the changes that will be needed to bring NASA into the program.

Mr. Gil Klinger is the Director of the Space and Intelligence Of-
fice providing oversight for all Department of Defense space and in-
telligence programs within the Office of the Under Secretary of De-
fense for Acquisition, Technology and Logistics. Mr. Klinger is cur-
rently elaborating what changes, if any, DOD plans to make for
polar weather satellite coverage in the wake of the decision to
tr%nsfer responsibility for acquiring morning orbit satellites to
DOD.

And then, finally, Mr. David Powner is the Director of Informa-
tion Technology Management System Issues at the Government Ac-
countability Office, GAO. Mr. Powner has directed GAQO’s team
monitoring of the NPOESS program for this committee since 2001.
GAOQO’s report last year and Mr. Powner’s testimony at the sub-
committee’s previous hearing was central to the convening of the
Administration’s task force, and he has two reports to share with
our subcommittee today.

As our witnesses should know, you will have—each have five
minutes for your spoken testimony. Your written testimony will be
included in the record for the hearing. When you have all com-
pleted your spoken testimony, we’ll begin—we will begin with ques-
tions, and each member will have five minutes to question the
panel.

It is the practice of the subcommittee to—because we are an in-
vestigations and oversight subcommittee—to receive our testimony
under oath. Do any of you have any objection to taking an oath?
The record should reflect that all the witnesses said that they had
no objection to taking an oath.

You also have the right to be represented by counsel. Do any of
you have counsel here? The record should reflect that all of the wit-
nesses indicated that they did not have counsel here.

Please now stand and raise your right hand. Do you swear to tell
the truth and nothing but the truth?

Okay. The record should reflect that all of the witnesses took the
oath.

I should say for purposes of understanding the flow, there is a
likelihood that we will be called for votes at an awkward time,
probably in the middle of the opening statements, but we will go
as far as we can, and we will break and come back after our votes.

So let us now begin with Ms. Abbott. You are recognized for five
minutes.

STATEMENT OF HON. SHERBURNE B. “SHERE” ABBOTT, ASSO-
CIATE DIRECTOR, ENERGY AND ENVIRONMENT DIVISION,
OFFICE OF SCIENCE AND TECHNOLOGY POLICY

Ms. ABBOTT. Thank you, Mr. Chairman and members of the sub-
committee. I appreciate the opportunity to appear today to discuss
the decision to restructure the NPOESS program and the Adminis-
tration’s efforts to improve capabilities for earth observations.

As you, Mr. Chairman, noted, the NPOESS program was created
16 years ago to combine civil and military operational weather sat-
ellite capabilities that would provide global weather coverage,
storm tracking, and climate monitoring requirements.
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The tri-agency construct of the NPOESS program was intended
to integrate the talent, technology, and resources of the agencies
into a single, converged, operational system. DOD was responsible
for major program acquisitions and contract administration, NOAA
was responsible for satellite operations, and NASA was responsible
for developing new technologies.

In spite of this vision of coordination and efficiency and in spite
of multiple attempts to improve its execution, the program has con-
sistently been behind schedule, over budget, and underperforming.
At the request of Dr. Holdren, Assistant to the President for
Science and Technology, I convened an Executive Office of the
President taskforce on this matter starting in August, 2009, with
participation from the Office of Management and Budget and the
National Security Council.

Working closely with the three agencies, the taskforce performed
a thorough analysis of the program, its content, cost projections,
budgeting, acquisition issues, and related management options.
The taskforce found that the major challenge of NPOESS was its
structure, jointly funding and executing common ground on a single
program with a single, common platform and a uniform set of in-
struments.

This is because the three agencies of different technical objec-
tives, acquisition procedures, engineering and management philoso-
phies, risk tolerance, and approaches to managing budget adjust-
ments. These differences led to continued developmental chal-
lenges, escalating costs, and increasing risks.

In consultation with the agencies the EOP leadership decided to
disaggregate management of the satellite programs by proceeding
with separately managed acquisitions. The key elements of the re-
structured program will retain the observational requirements of
the NPOESS program; however, NOAA and DOD will be respon-
sible for meeting these requirements through their assigned orbits.

NOAA, with NASA acting as the acquisition agent, will be re-
sponsible for the afternoon orbit. DOD will be responsible for the
early morning orbit. The European Organization for Exploitation of
Meteorological Satellites will continue to provide observations in
the mid-morning orbit. The agencies will continue to partner in
those areas that have been successful in the past, such as the
shared ground system.

The NOAA portion of the restructured program is called the
Joint Polar Satellite System. The DOD portion will be called the
Defense Weather Satellite System. This structure is codified in the
sector guidelines in the National Space Policy released yesterday.

The program restructure accomplishes the following goals. First,
it reduces the risk of schedule slips and cost increases by clarifying
acquisition authorities. Second, it allows each agency to manage its
program within its own agency culture and environment. Third, it
provides clear accountability, responsibility, and authority for each
orbit. Fourth, it allows for greater government control over the de-
velopment process. Fifth, it retains strategic coordination across
the civil and defense programs, and sixth, it aligns with proven ac-
quisition centers.

I want to be clear. We are not canceling the program but merely
restructuring the procurements to put the program on the pathway
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to success, taking maximum advantage of government expertise.
We will be using all of the taxpayer-funded investments for the fu-
ture satellite programs. The decision is supported by the long his-
tory of reviews called for by the Congress and the agencies as well
as independent reviews of the program.

Plans for continuity of a number of earth observations from space
have been tied to NPOESS at one point or another in the program’s
history. With the NPOESS decision behind us, the Administration
is focusing on the broader issue of the development of a comprehen-
sive strategy for earth observations. We are working internation-
ally through the Group On Earth Observations toward the develop-
ment of an integrated earth observing system with leadership from
the U.S. provided by the agencies through the U.S. Group on Earth
Observations.

In addition, the substantial increases in funding as part of the
President’s proposed FY 11 budget for NASA’s Earth Sciences Pro-
gram will be used to address the pressing issues related to the Na-
tion’s climate research and monitoring capabilities and climate
data continuity.

And the Administration will be drawing on the analysis of the
USGEO as a first but very significant step in the development of
a comprehensive strategy for earth observations.

In conclusion, OSTP will continue to play an important role in
coordinating interagency satellite observation policy, successfully
restructuring the NPOESS program and ensuring continuity of
weather and climate data has been a high priority for the Adminis-
tration’s leadership team. We will continue to meet regularly with
NOAA, NASA, and DOD to ensure a smooth transition of the pro-
gram to meet the nation’s need for weather forecasting, storm
tracking, and climate monitoring.

I look forward to working with the committee as we move the
NPOESS program down the pathway to success and as we move
forward with a broader national strategy for earth observations. I
will be pleased to try to answer any questions that you may have.

[The prepared statement of Ms. Abbott follows:]

PREPARED STATEMENT OF SHERBURNE B. “SHERE” ABBOTT

Chairman Miller, Ranking Member Broun, Members of the Committee: I appre-
ciate the opportunity to testify today at this important hearing. In what follows I
will address the questions posed in the Chairman’s letter of invitation regarding
both the process and the findings that led to the decision to restructure the National
Polar-orbiting Operational Environmental Satellite System (NPOESS) program, as
well as the efforts within the Administration to improve capabilities for Earth obser-
vations to examine, monitor, and model our planet.

Brief History of NPOESS

The tri-agency [National Oceanic and Atmospheric Administration (NOAA), the
National Aeronautics and Space Administration (NASA), and the Department of De-
fense (DOD)] NPOESS program was created sixteen years ago by Presidential Deci-
sion Directive (PDD) to deliver operational weather satellites that would provide
global weather coverage, storm tracking, and climate-monitoring requirements. All
weather forecasts, including detection and forecasting of tropical storms in the At-
lantic and Pacific oceans, depend on data from these observations. The program had
been slated to operate from 2009 through 2020, but was extended to 2024 (and then
again to 2026) due to delays. The tri-agency construct of NPOESS was intended to
integrate the talent, technology, and resources of the agencies, thereby “. . . estab-
lishing a single, converged, operational system (that) can reduce duplication of ef-
forts (and competition for resources) in meeting common requirements while satis-
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fying the unique requirements of the civil and national security communities.” DOD
was responsible for major program acquisitions and contract administration (imple-
mented through the Air Force); NOAA was responsible for satellite operations; and
NASA was responsible for developing new technologies. To facilitate the convergence
of civil and defense weather observational capabilities, DOD, NOAA, and NASA cre-
ated an NPOESS Executive Committee (EXCOM), which included senior officials
from the three agencies, in order to provide oversight for the joint effort and to help
ensure that the program as a whole met the needs of the three agencies. An
NPOESS Integrated Program Office (IPO) was also established to manage hardware
development and related activities.

In spite of this vision of coordination and efficiency, and in spite of multiple at-
tempts to improve its execution, the program has consistently been behind schedule,
over budget, and underperforming. The most serious of cost increases and sched-
uling delays occurred in late 2005, when projected cost overruns triggered a breach
of the Nunn-McCurdy statute, requiring DOD to recertify the program (otherwise
the program would have been terminated). As part of this process, DOD worked
with NOAA and NASA to restructure NPOESS in order to decrease costs and reduce
program risk. Concluded in June 2006, this effort assigned highest priority to pre-
serving continuity of operational weather measurements, which ultimately led to a
decision to remove several key climate and space weather capabilities from the
NPOESS satellites. In addition, the number of planned satellites was reduced from
a total of six satellites (flying in three orbits) to four satellites (in two orbits), while
relying on European weather satellite systems for data in the third orbit. Despite
this restructuring, development and acquisition costs (i.e., life cycle costs) for the
program nonetheless rose from $7B (in 2002) to approximately $12B in 2006.

By 2009 the official cost estimate had risen to $13.9B. Faced with these additional
cost increases and further delays, the three agencies requested that a high-level
Independent Review Team (IRT) examine the program. The team was led by A.
Thomas Young, former President and Chief Operating Officer of Martin Marietta,
and included aerospace experts from industry, academia, and government. The IRT
concluded that the NPOESS program “. . . as constructed had an extraordinarily
low probability of success.” (A. Thomas Young testimony to House Science and Tech-
nology Committee, June 17, 2009) In addition, the Government Accounting Office
(GAO) has conducted eight reviews of the program, including one reported on today,
all showing serious lapses in capabilities that, in turn, threaten the continuity of
weather and climate data.

The EOP Analysis of the NPOESS Program and Findings

Supporting the Nation’s weather-forecasting and climate-monitoring capabilities is
of great importance to the Administration, and we recognize the critical role that
NPOESS was intended to play in providing these vital capabilities. Because of the
extensive difficulties that this program has experienced in recent years, Dr. John
Holdren, Assistant to the President for Science and Technology and Director of the
Office of Science and Technology Policy (OSTP), began to meet with the heads of
agencies soon after his confirmation last year in order to assess what potential
changes needed to be made.

At his request, I convened an Executive Office of the President (EOP) Task Force
on this matter starting in August 2009, with participation from the Office of Man-
agement and Budget (OMB) and the National Security Council (NSC), as well as
from the three lead agencies: NOAA, NASA and DOD. The goal of the Task Force
was to determine suitable options for structuring the program for success in order
to ensure continuity of the Nation’s weather and climate observational needs. With
close agency cooperation, the Task Force performed a thorough and careful analysis
of a number of aspects of the program, including content, cost projection and budg-
eting, and acquisition issues. The Task Force also examined options for changing
the management and governance, taking into account the recommendations of the
IRT noted above, as well as the concerns raised by numerous Members of Congress.

The EOP Task Force met regularly over a period of two months and assembled
working groups with senior staff from the lead agencies who met weekly to assess
the current difficulties with the program and to provide guidance on options for
structuring the program for the greatest benefit for the Nation. The goals of the
Task Force were to resolve issues in the following areas:

1) Aligning Priorities and Requirements. The Task Force identified significant
commonality among agency interests and priorities, but found important dif-
ferences as well (e.g., in defining acceptable risk levels for data continuity
and in determining whether program schedules could be slipped further to
accommodate cost/budget constraints).
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2) Determining the Available Options for Reducing Risk. The Task Force con-
ducted analysis of options for mitigating program risks, improving the prob-
ability of success, and enhancing constellation robustness in terms of both
program content and schedule).

3) Budget and Costing Methodologies. The Task Force analyzed the costing
methodologies and budgeting philosophies of the agencies in an attempt to
reach a common understanding of the financial state of the program, the pro-
jected costs of options under consideration, and the necessary funding re-
serves.

Program Management and Acquisition Issues. The Task Force looked at pos-
sible improvements in program oversight and governance, such as the func-
tioning of the EXCOM, the alignment of the IPO with a space acquisition
center, and contractual issues.

4

~

The details of the Task Force analysis, deliberations, and findings are discussed
below.

Cost-estimates

The most apparent challenge of the program was the rising cost-estimates and as-
tounding life-cycle cost growth. The Task Force found disagreement among the
agencies on both cost-estimating methodology and levels of risk tolerance, which re-
sulted in differing agency conclusions on costs of the program at any given point
in time. In addition to developing an understanding of the assumptions and outputs
of these costing methodologies, the Task Force analyzed cost-estimates for various
changes in management options. These options included possible continuation of the
program under the current IPO structure, as well as alternatives such as moving
the management function for the program to a single acquisition centereither the
Air Force Space and Missile Systems Center (SMC) or the NASA Goddard Space
Flight Center (GSFC).

During the analysis in the fall of 2009, the Task Force concluded that the life-
cycle cost of the program would exceed the official 2009 estimate of $13.9B regard-
less of cost methodology or changes in management. Recent analyses conducted by
external groups supported this finding—for example, in 2009, both the IRT and the
GAO concurred with the agencies’ assessment of cost growth and estimated that this
figure would increase by at least $1B to $2B. The DOD estimates presented in Octo-
ber 2009 for the NPOESS program of record showed an increase of approximately
$1B, and in November 2009, the IPO provided a revised cost-estimate showing an
increase of approximately $2.5B over the official estimate. NASA had also pre-
viously performed various cost-estimates for the NPOESS program of record, but
these estimates assumed that the program had been conducted within NASA from
the beginning, and thus were not directly comparable to the official cost estimates.

The increasing cost estimates and the absence of consensus among the agencies
on the appropriate estimate to use reflected a fundamental problem with the pro-
gram—namely, that there were significantly divergent views among the agencies as
to the overall requirements of the program. The inability of the agencies to com-
promise on this basic matter highlighted a further conclusion of the Task Force—
that over time, the goals of the agencies associated with the program had drifted
apart significantly. The risk of further escalating cost, on a program with approxi-
mately $5B invested through FY 2009 (and which had a life cycle cost originally es-
timated as $7B in 2002), was notable and concerning.

Qualitative Analysis

The Task Force’s examination of the management structure and challenges re-
vealed that the current governance structure was the major impediment to program
success. As described in the IRT report, and affirmed in other analyses (including
that of the Task Force), the Tri-agency EXCOM had not proven effective for making
timely decisions and resolving technical challenges on this extremely complicated
and dynamic program. Despite attempts at improved management and oversight,
such as more frequent EXCOM meetings, deputies-level commitments and meetings,
and reviews with the IPO, the EOP leadership did not see adequate gains in effec-
tiveness resulting from this governance arrangement, nor did it see any possible
substantial gains from improvement of the IPO that would move the program to-
ward success. In large part, this was a failure of governance architecture. When pre-
sented with decisions affecting rising costs, schedule delays due to failed tests, re-
quired redesigns or inconclusive failure analyses, the EXCOM principals provided
perspectives for guidance that were not in alignment.
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These differences in desires and expectations meant, in effect, that the Program
Executive Officer (PEO), a NOAA employee, answered to three decision bodies-the
EXCOM, NOAA management, and DOD—each with their own visions of program
imperatives. Senior program leaders were presented with challenges, often devel-
oped exhaustively by their deputies and staff, reflecting different perspectives on
how NPOESS progress was or was not satisfying agency-unique goals. The processes
associated with making major decisions across three agencies were onerous and in-
adequate to provide timely resolution of curative measures, even after more than
eight years of these agencies trying their level-best at compromise (and 16 years
since the inception of the program). In addition, the IPO team, although dedicated
to the mission, highly motivated, and led by a capable leadership team, was not
structured with the right numbers of highly experienced acquisition and engineering
personnel, despite some improvements following the 2005-06 restructure.

Furthermore, the Task Force found chronic problems in the contract management
structure with few obvious solutions. For example, the prime contractor had con-
tinuing difficulties managing individual sensor projects, especially the Visible/Infra-
red Imager/Radiometer Suite (VIIRS). These sensors are among the most exquisite
in the field of remote sensing and are challenging to develop. Although the prime
contractor’s senior leadership applied seasoned manpower to better manage the ac-
tivities, there was no probable path to building adequate and timely capacity within
the contractor workforce of the magnitude needed to effectively manage the tech-
nical challenges of the program.

One fundamental qualitative question the Task Force addressed was whether
merging civilian and defense weather observation requirements, while also adding
requirements of continuity of certain climate data records, all onto one common plat-
form, was the optimal or a sustainable approach for the long term. (Note that the
original 1994 PDD did not specify converging to one common platform, just to one
“system.”) The IRT recognized that the major challenge of NPOESS was joint execu-
tion of the program by three agencies with different technical objectives, acquisition
procedures, engineering and management philosophies, risk tolerance, and ap-
proaches to managing budget adjustments. Trying to find common ground on a sin-
gle program (with a single common platform and a uniform set of instruments)
proved to be an extraordinarily difficult task. The NPOESS program was initiated
under the pretext that cost savings and efficiencies could be achieved through con-
solidation of military and civilian weather observation requirements; however, these
cost savings and efficiencies have not been realized to date. The possibility of contin-
ued developmental challenges, escalating costs, and increasing risk, led the Task
Force to conclude that the program would not be able to succeed as currently struc-
tured, and that it would be better to shift the NPOESS program away from the ex-
isting management paradigm sooner rather than later.

Thus, the decision to restructure the program to split the responsibility of pro-
curement was rooted in a success-based, simplified management scheme that ad-
dressed the systemic problems identified by the IRT, and subsequently confirmed
by the Task Force’s own analysis. in addition, separate procurements allowed for the
civilian and military entities (NOAA/NASA and DOD) to develop and fly satellites
more ideally focused for their needs, while still reducing redundancy, and maintain-
ing a converged “system” of satellite data through a shared ground and data system
operated by NOAA, an area of proven success.

External Views in Support of the Task Force’s Conclusions

The EOP Task Force’s conclusion that significant changes needed to be made to
the management structure matched the conclusions of external reviewers. The IRT
report stated that “the NPOESS EXCOM process is ineffective and must be fixed,”
and that “the IPO [does] not have sufficient space systems acquisition expertise and
process” necessary for a program of this size. The IRT report stated that the pro-
gram “is being managed with cost as the most important parameter and not mission
success.” The IRT suggested that “an established space acquisition center, such as
[SMC or GSFCJ” would provide “the institutional knowledge, robust infrastructure
support, and a cadre of seasoned space system acquisition experts” to ensure success
of the program. The report recommended that the parties agree to a cost-estimating
approach that is based on an 80% confidence level. (DOD currently estimates cost
to a 50% level based on schedule that is more conservative than the IPO.) Finding
the then-current ($13.9B) cost estimate of the program unrealistic, the IRT noted
that while a significantly more conservative (e.g. 80% confidence) cost estimate
would be judged by the DOD to be unaffordable, a program which would fit within
the then-current budget would perform at such a reduced level that it would be un-
acceptable for NOAA and NASA. Believing that the EXCOM would be unable to re-
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solve this difference, the IRT report stated that “this will require the White House
to define the NPOESS program that is in the national interest.”

These views were not just held by the IRT. The final conference report for the
FY 2010 Commerce Justice and Science (CJS) Appropriations bill (House Report
111-366, to accompany H.R. 3288 or Public Law 111-117) stated that “the budget
request does not reflect the true need and the program’s long-term projections for
success remain in doubt. In fact, to date this experiment in combining disparate ele-
ments has been a horrendous and costly failure.” Noting that “this situation has
been developing for some time and is the result of a dysfunctional tri-agency man-
agement approach,” the conferees went on to state that “nothing short of an imme-
diate and out-of-the-box solution will do.” The conferees stated that “the program
needs a cooperative solution that will take advantage of the strengths of the three
agencies involved, sustain the integrated operations of the various satellites, and
should not be based on financial projections that have proven to be consistently and
abysmally unreliable.” The Task Force took this and other direction of CJS appro-
priators into account when determining the best path forward.

Restructuring the NPOESS Program for Success

EOP leadership reviewed the Task Force’s analysis and, in consultation with the
agencies, decided to restructure the process through which the three agencies col-
laborate to implement the Nation’s polar-orbiting environmental satellite program—
specifically, by proceeding with separately managed acquisitions. The Task Force
had reviewed the full range of ramifications and risk mitigation to ensure the deci-
sion was indeed prudent. The February 1, 2010 restructuring decision was made by
the leaders of the relevant offices in the EOP, specifically by the OSTP Director,
the OMB Director, and the National Security Advisor, after an intensive interagency
process involving the EOP Task Force and top officials and supporting staff from
NASA, NOAA, and DOD.

The agencies will rely upon the civil and defense establishments to construct,
manage, and operate their respective tailored systems with proactive approaches to
controlling cost, meeting schedule needs, and achieving performance goals. The key
elements of the restructured program will retain the observational requirements of
the NPOESS program; however, NOAA and DOD will be responsible for meeting
these requirements through their assigned orbits:

e NOAA, with NASA acting as the acquisition agent, will be responsible for the
afternoon orbit.

DOD will be responsible for the early-morning orbit.

The European Organization for the Exploitation of Meteorological Satellites
(EUMETSAT) will continue to provide observations in the mid-morning orbit.

e The agencies will continue to partner in those areas that have been successful
in the past, such as a shared ground system and operation of both the early-
morning and afternoon orbit platforms by NOAA.

The NOAA portion of the restructured NPOESS program is called the Joint Polar
Satellite System (JPSS). EUMETSAT retains the name Meteorological Operational
satellite (MetOp) for its polar-orbiting assets in the mid-morning orbit. The DOD
program development will flow from established processes. Remaining DOD Defense
Meteorological Satellite Program (DMSP) satellite capabilities provide enough time
for DOD to study priorities and alternatives for the early-morning orbit program.
All three agencies are still closely collaborating on aspects of developing a next gen-
eration polar-orbiting environmental satellite system.

In summary, the restructure was driven largely by the Task Force’s recognition
of the inability of the current tri-agency governance structure to effectively manage
the acquisition process, which contributed to cost growth and schedule delays. Main-
taining this structure would likely have continued the history of schedule slips and
cost increases, jeopardizing the availability of critical weather and climate data.

The program restructure, therefore, accomplishes the following goals:

(1) It reduces the risk of schedule slips and cost increases by clarifying acquisi-
tion authorities through splitting the procurements and making a single
agency responsible for each orbit.

(2) It allows each agency to manage its program within its own agency culture
and environment. The platforms for the respective orbits will be developed
and procured so as to leverage the strengths of each agency, and also to best
harness the experience each agency has in continuing and improving on leg-
acy measurements.
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(3) It provides clear accountability, responsibility, and authority for each orbit,
and simplifies the complicated tri-agency decision processes that made man-
agement and oversight difficult and contributed to the prior poor perform-
ance of the program. The agencies will continue to partner in those areas
that have been successful in the past, such as a shared ground system and
operation of both early-morning and afternoon platforms by NOAA.

It allows for greater government control over the development process. This
will enable NOAA (with NASA as its acquisition agent) to have greater con-
trol over setting the pace of work that is required to develop the instru-
ments and space and ground segments for the afternoon orbit.

It retains strategic coordination across the civil and defense programs. The
civil and defense weather and climate communities are critically dependent
upon data from all the orbits.

(6) It aligns with proven acquisition centers. As noted by the IRT the program
lacked timely access to technical expertise, broad mentoring and develop-
ment opportunities for staff, and rigorous checks and balances of engineer-
ing and program processes. The Administration followed the recommenda-
tion of the IRT concerning alignment of the program with an established ac-
quisition center—in this case, NASA’s GSFC will be NOAA’s acquisition
agent for the afternoon orbit, and the Air Force SMC will be DOD’s acquisi-
tion agent for the early morning orbit.

(4

-
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While the NPOESS program restructure has the potential for adding some near-
term risk to NOAA and DOD associated with a transition, the improved manage-
ment structure of the follow-on programs will enable the agencies to proceed in a
more effective and efficient manner in the mid to long term. The ability to recover
lost schedule and rebuild critical spares will not occur overnight, and it will take
some time to recover the robustness of the past national polar satellite missions.
However, the ability to use different spacecraft as well as international and com-
mercial platforms will provide more flexibility to achieve improved continuity of ob-
servation in the near term.

I want to be clear that we are not “cancelling” the program, but merely restruc-
turing the procurements. We will be taking maximum advantage of the investments
made to date, by maintaining almost all of the hardware that has been developed
for use on future platforms. The Administration believes it was in the best interest
of U.S. taxpayers to restructure the NPOESS program. The decision is supported
by the long history of reviews called for by House and Senate authorizers and appro-
priators and completed by GAO, by other reviews completed by the Department of
Commerce Inspector General as well as senior-level independent reviews of the pro-

gram.

A Strategy for Improving Earth Observation Capabilities

With the NPOESS decision behind us, I believe it is essential to focus on the
broader issue of the development of a comprehensive strategy for Earth observa-
tions, both from space and in situ. We live in an era of unprecedented stress on our
planet. The combination of population growth, climate change, resource demand,
and the continuing development of coastal and built areas creates unparalleled chal-
lenges for our health, economic, and natural resource management and maintaining
our National security. A robust infrastructure of Earth observations about the
Earth/ocean system and how it is changing over time will best support our Nation’s
need to inform decisions and policy. Additionally, in this ever-more global society,
information and understanding derived from Earth observations are important in
sustaining the U.S. role in global leadership.

The myriad of Earth observations from space taken today vary widely in purpose
and scope and are appropriately distributed among numerous programs under the
purview of Federal agencies and other institutions and individuals. To a large de-
gree, these observations have been only loosely coupled, coordinated, and integrated.
The critical leap forward can only be achieved with a synergy between remotely
sensed and in situ observations supported by robust data systems. The Administra-
tion recognizes that a coordinated approach is needed to sustain and build on the
current set of Earth observations.

System of Systems Approach to Earth Observations

Increasingly the promise of a coordinated approach to Earth observations is being
realized, and seemingly disparate observations are being combined in new ways to
produce benefits across multiple societal areas. The concept of an integrated Earth
observing system is being articulated internationally by the Group on Earth Obser-
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vations (GEO), with leadership from the United States provided by the agencies
through the U.S. Group on Earth Observations (USGEQO), which is a standing sub-
committee of the National Science and Technology Council (NSTC), and by the EOP
through OSTP. In 2005, GEO initiated a ten-year plan to implement a Global Earth
Observation System of Systems (GEOSS) to coordinate observations at the inter-
national level. Eighty-one countries, the European Commission and over 50 inter-
national organizations are currently engage in this effort. As U.S. co-chair of GEO,
I chaired the Sixth Plenary Session of GEO hosted by the United States here in
Washington last November. I continue to work with the other co-chairs from the Eu-
ropean Commission, China, and South Africa and the GEO Secretariat to realize the
vision of the “system of systems” approach to Earth observations.

The U.S. contribution to GEOSS is the Integrated Earth Observation System
(IEOS). GEOSS and IEOS will facilitate the sharing and applied usage of global,
regional, and local data from satellites, ocean buoys, weather stations, and other
surface and airborne Earth observing instruments. The end result will be access to
an unprecedented amount of environmental information, integrated into new data
products benefiting societies and economies worldwide. USGEO is continuing to help
ensure the coordination between our national assets and the emerging international
architecture for Earth observations.

Status of Earth Observations in the United States

The state of the U.S. space-based observational system in 2009 was largely un-
changed from that of 2005, when an interim report of the National Research Coun-
cil’s committee that produced the Earth Science and Applications from Space
“Decadal Survey” Report described the national system of environmental satellites
as “at risk of collapse.” Later, in 2007, the Decadal Survey Report concluded the
outlook had significantly worsened. The likelihood of a degradation in land imagery
capability, affecting multiple societal needs (e.g., agriculture, biodiversity, climate,
ecosystems, water, etc.), was almost a certainty. In addition, no plans had been de-
veloped to continue some of the valuable observations demonstrated by the NASA
Earth Observing System (EOS) program that benefit the disaster preparedness,
human health, climate, and water areas. Continuity of the weather observing sys-
tem was also threatened by reductions and delays in the NPOESS program, and
plans for climate measurements on NPOESS had been scaled back.

In an overall sense, deployments of new and replacement satellites were not keep-
ing pace with the termination of older systems, even though many existing satellites
are operating well past their nominal lifetimes. A number of satellites built as re-
search missions were seen to have ongoing societal benefit, but there were no plans
for continuity of many of these. Given the long development times associated with
fielding new systems, particularly satellite systems a sustained commitment to sen-
sor system development is necessary to avoid a loss of observing capability in the
next decade.

In addition to global observations made from space, in situ measurements provide
critical data at fine spatial and temporal scales and of parameters and in places not
achievable from space. Our observational infrastructure for some in-situ measure-
ments has been aging and investment in monitoring programs has declined despite
growing demand. And, there still remains the grand challenge and promise of using
geospatial information to link the broad coverage and context of our top-down re-
mote-sensing view with the comprehensive and detailed measurements made in situ
in order to best characterize and understand environmental resources.

These realities reinforce the need to address the challenges and recommendations
in the NRC’s Decadal Survey. The Administration has taken decisive steps to begin
reversing the trend of declining observational capabilities. The longer term need is
the development of an overall national strategy for Earth observations.

The initial step was to put the Nation’s system of polar-orbiting operational envi-
ronmental satellites on a path to success, as plans for continuity of a number of
Earth observations from space had been tied to NPOESS at one point or another
in the program’s history. There was first a need to “bound” the capabilities of the
polar-orbiting operational environmental satellites in order to avoid the problem of
having large, monolithic platforms responsible for obtaining an overly broad set of
measurements, which contributed to the fragility of the constellation of Earth ob-
serving satellites by having a “single string” failure mode. Once the “bounds” of the
future platforms were determined, only then could the Administration focus on
where the agencies needed “to fill in the gaps” in terms of continuity of key climate
observations.

For the near-term, the Administration has recently made a significant step in re-
gards to continuity of key climate data from space with the substantial increases
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in funding as part of the FY 2011 budget for NASA’s Earth Sciences program.
NASA will be using this augmentation to address pressing scientific and national
issues associated with climate change and the Nation’s climate research and moni-
toring capabilities. As recommended by the NRC’s Decadal Survey, this budget re-
turns NASA Earth Science funding to the approximate level that it had in FY 2000,
an increase of more than 30% from recent levels. This funding allows for the accel-
eration and expansion of activities across the entire, coordinated Earth Science pro-
gram-in the areas of flight missions, research, applications, and Earth Science mis-
sion technology development-thus advancing the balance and scope that have been
hallmarks of NASA Earth System Science. In addition to building the Orbiting Car-
bon Observatory-2 mission for launch in 2013, NASA will: accelerate development
of the four NRC Decadal Survey Tier 1 missions so that they are all launched by
2017; accelerate and expand the Venture-class line of competed, innovative small
missions; initiate new space missions to address continuity of high-priority climate
observations; and bring two Decadal Survey Tier 2 missions forward to allow launch
by 2020. Complementing the flight portfolio expansion, NASA will advance climate
research, multiply applications using the full set of available (NASA and non-NASA)
satellite measurements for direct societal benefit, and develop/mature technologies
required for the next generation of Earth observing missions.

As part of the U.S. Global Change Research Program’s (USGCRP) role in coordi-
nation of the Federal climate change research portfolio across all the relevant agen-
cies, the principal agency representatives to USGCRP reviewed NASA’s draft plan
for the FY 2011 augmentation, and these reviews will be taken into account as
NASA moves forward in implementing the plan. I anticipate that the details relat-
ing to NASA’s implementation of the augmentation for FY 2011 will be available
in the coming weeks. We intend to utilize USGCRP in a similar manner in the fu-
ture as a mechanism for ensuring broad Federal coordination on climate observa-
tions.

Progress Toward a National Strategy

The Administration will be drawing on the analysis of USGEO to assist in the
development of a comprehensive strategy for Earth observations, as called for in the
recent GAO report Environmental Satellites: Strategy Needed to Sustain Critical Cli-
mate and Space Weather Measurements. OSTP is utilizing analysis from USGEO as
input for reporting requirements to Congress (specifically the FY 2010 CIS Appro-
priations Conference Report language) which directed OSTP to develop a strategy
on Earth observations. This report will be a first (but very significant) step in devel-
oping a larger strategy for Earth observations.

Working toward a national strategy will be a priority for the Administration in
the coming year, including the coordination of multi-agency initiatives and budget
submissions from individual Federal agencies. Other elements of that strategy are
already in development, and they include articulating high-priority environmental
policy priorities that can be directly advanced through improved Earth observations,
identifying Earth observation-derived information requirements held in common
across Federal agencies, evaluating existing and imminent gaps, preserving the con-
tinuity of existing critical observing systems, and recommending new systems as ap-
propriate.

Concluding Remarks

OSTP will continue to play an important role in coordinating interagency satellite
observation policy. We must increase government oversight and improve the inter-
agency partnerships central to the management of civilian satellite programs, which
among other things are critical to the Nation’s climate and weather forecasting. We
need to proactively manage our programs to avert future cost and schedule over-
runs. Agencies must work together to manage the contractors building these sat-
ellites and demand cost and schedule accountability. Successfully restructuring the
NPOESS program and ensuring continuity of weather and climate data has been
a high priority for the Administration’s leadership team. We will continue to meet
regularly with NOAA, NASA, and DOD to ensure a smooth transition of the pro-
gram to meet the Nation’s need for weather forecasting, storm-tracking, and climate
monitoring.

As Associate Director for Environment for OSTP, I regard one of the primary
functions and principle challenges of OSTP to be providing the leadership and need-
ed coordination of Earth observations to ensure that our decision makers, our busi-
nesses, our farmers, our health care workers, and all our citizens have the informa-
tion they need to take actions to improve human well-being and environmental
management, particularly as the climate changes. Working in partnership with the
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OMB and the Congress, we aim to pull together the expertise across the govern-
ment, drawing from each agency’s distinctive capacity, to construct the relationships
and interactions among the agencies that will result in a program for Earth obser-
vations that contributes to both our national prosperity and our national security.

The Administration obviously will need the support of the Congress in moving for-
ward with a broader strategy for Earth observations. I look forward to working with
the Committee in this effort. I will be pleased to try to answer any questions the
Committee may have.

BIOGRAPHY FOR SHERBURNE B. “SHERE” ABBOTT

Sherburne “Shere” Abbott serves as the Associate Director for Environment of the
Office of Science and Technology Policy in the Executive Office of the President. She
manages a portfolio of S&T policy that ranges from energy and climate change to
environmental quality and sustainability.

Prior to her confirmation for this position by the Senate on April 30, 2009, Ms.
Abbott was a faculty member of the College of Liberal Arts at the University of
Texas at Austin and served as the Director of the Center for Science and Practice
of Sustainability in the Office of the Executive Vice President and Provost. Pre-
viously, Ms Abbott served as Chief International Officer of the American Association
for the Advancement of Science. Prior to that appointment, over a 17 year period
at the National Academies’ National Research Council she served as Executive Di-
rector of the Board on Sustainable Development, the Director of International Orga-
nization Programs for the Office of International Affairs, and the Director of the
Polar Research Board of the National Academies’ National Research Council. Ms.
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Chairman MILLER. Thank you.
Ms. Glackin for five minutes.

STATEMENT OF MS. MARY M. GLACKIN, DEPUTY UNDER SEC-
RETARY FOR OCEANS AND ATMOSPHERE, NATIONAL OCE-
ANIC AND ATMOSPHERIC ADMINISTRATION

Ms. GLACKIN. Chairman Miller, Ranking Member Broun, and
distinguished members and committee of the—members and staff
of the committee, I, too, appreciate the opportunity to testify in
front of you today. I have been working closely with Secretary
Locke and Under Secretary Lubchenco to ensure the continuity of
the critical weather and satellite data that this nation needs.

As has been highlighted here by the opening statements, it was
imperative that a decision be made to address the acquisition chal-



28

lenges facing the NPOESS program. NOAA’s follow-on program to
NPOESS, the Joint Polar Satellite System, or JPSS, will address
our requirements to provide global environmental data and support
our mission.

Since the Administration’s decision to restructure the program,
NOAA has taken several steps to ensure that there is uninter-
rupted, reliable weather and climate data. We have established a
transition team, including members from the Department of Com-
merce, NOAA, and NASA with participation of the Department of
Defense. We have made significant progress moving forward, in-
cluding defining the organizational structure and beginning the
process of locating and staffing the JPSS office.

NOAA and NASA are assuring that we have high-performing
teams working on the program and, in particular, leveraging and
the placement of the civil workforce that we have at the Integrated
Program Office today.

Concurrent with these activities we have already—we have also
moved forward to ensure that the NPOESS requirements for the
afternoon orbit are appropriately translated into program-level re-
quirements for JPSS.

The Integrated Program Office oversight has been reassigned to
the Air Force Space and Missile Systems Center. We have a NOAA
senior engineer with significant experience that’s been assigned to
work with the Center for close coordination. The IPO has issued
guidance outlining priorities for work stoppage and, in particular,
ensuring that we maintain the NPOESS Preparatory Project, NPP,
cost and schedule as a top priority.

Due to the delays in the NPOESS program, it has been necessary
to repurpose the NPP satellite from a research mission to an oper-
ational satellite. All the instruments have been delivered for inte-
gration onto the NPP satellite, and NOAA is supporting NASA’s ef-
forts for launch of this satellite.

The JPSS afternoon orbit will maintain observations that were
planned for NPOESS in the afternoon orbit. We anticipate that
NASA will assume management control of these sensor acquisitions
in early fiscal year 2011. NOAA will continue the development and
fielding of the ground system network that was to support
NPOESS and its users. The President’s budget provides adequate
resources to support NOAA’s efforts for completing the develop-
ment of the ground system which will be used by both DOD and
NOAA for both the morning and the afternoon orbits.

As I have mentioned, continuity of data is a top priority and a
basis for all of our considerations. After careful analysis of tech-
nical costs, schedule, and programmatic risks, with input and ad-
vice from NASA, NOAA has decided to procure a clone of the NPP
spacecraft bus to support the JPSS-1 launch readiness date of
2014. We believe an NPP clone will carry the same suite of instru-
ments and collect the same data as NPP, provides a proven solu-
tion for placing these sensors in orbit.

This will allow us to meet our launch readiness date in 2014, and
minimize the potential of an observation gap. We are still working
with NASA and DOD regarding the spacecraft decisions for the sec-
ond spacecraft that will support a 2017 launch readiness date.
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During this transition phase our ability to make final decisions
are still coupled with the Department of Defense. Due to DOD’s de-
cision making timeline on the spacecraft bus, a level of uncertainty
still exists regarding the resolution of the Northrop contract. Until
the contract is resolved, NOAA will continue to be exposed to addi-
tional procurement, schedule and cost risks.

I would like to briefly address the two GAO reports that are sub-
ject of this hearing. NOAA agrees with the recommendations in
both reports, and I would be remiss if I didn’t acknowledge the tre-
mendous effort OSTP has undertaken over the years to address the
importance of continuing critical space-braced climate observations.

With respect to the GAO report released at this hearing address-
ing risks that jeopardize continuity of weather and climate data,
we appreciate the perspectives of the GAO professionals in their
regular reviews of the NPOESS program. The report provides rec-
ommendations to both the Secretaries of Defense and Commerce,
and NOAA agrees with all recommendations in this report.

In conclusion, NOAA appreciates the committee’s continued in-
terest in the success of the agency’s satellite programs. It is widely
acknowledged that satellites are very complicated and difficult sys-
tems to design, build, and operate. However, NOAA is acting quick-
ly to support the February 1, 2010, decision to restructure this pro-
gram, and I, too, would be happy to answer any questions you may
have.

[The prepared statement of Ms. Glackin follows:]

PREPARED STATEMENT OF MARY M. GLACKIN
Introduction

Mr. Chairman and members of the Subcommittee, I am Mary Glackin, the Deputy
Under Secretary for Oceans and Atmosphere of the National Oceanic and Atmos-
pheric Administration (NOAA) within the Department of Commerce (DOC). NOAA’s
mission is to understand and predict changes in Earth’s environment and conserve
and manage coastal and marine resources to meet our Nation’s economic, social, and
environmental needs. NOAA’s satellite systems are tremendously important for
global monitoring of environmental conditions in direct support of the agency’s mis-
sion.

Data provided by NOAA’s satellites are used in its numerical weather prediction
models, which are in turn used by National Weather Service forecasters to inform
severe weather warnings, such as tornadoes and flooding, and to support the detec-
tion and spread of wild fires, as well as the monitoring and forecasts of hurricanes.
NOAA’s satellites are also critical to providing uninterrupted climate data and infor-
mation to support scientific assessments and climate change predictions. In the Gulf
of Mexico, NOAA’s satellites continue to provide important data to support weather
and oceanographic forecasts and oil spill response efforts. Given the importance of
these satellite systems to NOAA’s mission, it was imperative that a decision be
made to address the acquisition challenges within the National Polar-orbiting Oper-
ational Environmental Satellite System (NPOESS) program. I appreciate the oppor-
tunity to testify about the steps NOAA has taken to implement its responsibilities
as outlined in the decision to restructure the National Polar-orbiting Operational
Environmental Satellite System (NPOESS) program.

Decision to Restructure the NPOESS Program

On February 1, 2010, after an exhaustive review and assessment process, the Ad-
ministration announced its decision to restructure the NPOESS program. This deci-
sion reaffirmed the importance of meeting the Nation’s space-based environmental
needs and revised agency responsibilities for implementation of observational assets
and the sustainment of weather and climate observations from polar-orbiting sat-
ellites.
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NOAA was assigned responsibility for the afternoon orbit and for fielding of the
shared ground system. The NOAA Joint Polar Satellite System (JPSS) will support
this effort by delivering observations in the afternoon orbit. The Department of De-
fense (DOD) was assigned responsibility for the early morning orbit. Responsibility
for the mid-morning observations remains unchanged, and will be provided by the
European Organisation for the Exploitation of Meteorological Satellites
(EUMETSAT) which operates the MetOp polar-orbiting satellites. NOAA is also re-
sponsible for cooperative activities with international partners who will assist with
implementation of the NPOESS restructure. This coordination involves close contact
with EUMETSAT, the Japan Aerospace Exploration Agency, the Centre National
d’Etudes Spatiales, and the Department of National Defence-Canada.

The February 1 decision addresses three major recommendations of an inde-
pendent review of expert satellite executives that are required for the program to
be successful:

e Alignment with a proven acquisition center

NOAA will work with its long standing partner, the National Aeronautics and
Space Administration (NASA), as its acquisition agent for JPSS. NOAA and
NASA have aligned the JPSS program with the Goddard Space Flight Center,
which has very successfully implemented NOAA’s Geostationary Operational
Environmental Satellite and Polar-orbiting Operational Environmental Sat-
ellite programs. JPSS will benefit from the technical and programmatic re-
sources of NASA, as well as its rigorous acquisition processes.

¢ Realistic cost confidence at the 80 percent level

The NPOESS Integrated Program Office was often forced by near term fund-
ing limitations into decisions that were not cost efficient. A budget that real-
istically reflects the complexity of the program affords NOAA with sufficient
resources to address issues that may arise during the development of JPSS
without adding risk to overall life cycle cost or delays to launch readiness
dates. A higher confidence cost estimate benefits JPSS by improving NOAA’s
ability to manage the program more effectively. The President’s FY 2011
Budget requests $1.060 billion to implement the JPSS program within a life
cycle cost of $11.9 billion.

e Clear lines of authority and responsibility
The division of orbits and observations provides clear accountability to a sin-
gle agency responsible for each acquisition. Decision authority for JPSS lies
within the Department of Commerce/NOAA, rather than multiple agencies
(DOD, DOC/NOAA, and NASA). The NOAA Program Management Council,
which I chair, is NOAA’s management oversight mechanism for the JPSS
Program. Membership is comprised of Senior Executives at NOAA and NASA.
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Similarly, decision authority for DOD acquisitions will be handled within
DOD.

Status of NOAA’s Implementation of the February 1, 2010 Decision

Notwithstanding the acquisition challenges that the NPOESS program faced, we
appreciate the hard work of the many persons who have worked on the NPOESS
program since its inception in 1994. All the agencies recognize that transition is a
very difficult period. We believe that the transition process related to the February
1, 2010 decision to restructure the NPOESS program may take many months to be
fully implemented, but in the long run, the decision to transition to JPSS will be
the right one for the United States and its need for uninterrupted, reliable weather
and climate data from space.

Transition Team

NOAA has established a Transition Team which includes members from DC.
NOAA, and NASA, with participation from DOD. The three agencies have made sig-
nificant progress and are moving forward in implementing the transition. Concur-
rent with the Transition Team’s activities, NOAA has asked the Office of the Fed-
eral Coordinator for Meteorology to ensure that NPOESS requirements for the after-
noon orbit are appropriately translated into program level requirements for JPSS.
This requirements review team also maintains membership from all three agencies.

NPOESS Components being Transitioned to JPSS

Space Segment—Instruments

NOAA’s JPSS afternoon orbit will maintain the observations that were planned
for NPOESS in the afternoon orbit. The JPSS Program will consist of:

e Visible/Infrared Imager/Radiometer Suite
Cross-track Infrared Sounder

Advanced Technology Microwave Sounder (ATMS)
Ozone Mapping and Profiler Suite (OMPS) Nadir
Advanced Data Collection System (A-DCS)
Satellite-assisted Search and Rescue (SARSAT)

We anticipate that NASA will assume management control of these sensor acqui-
sitions in early FY 2011. NOAA and NASA continue to coordinate with DOD and
the NPOESS prime contractor, Northrop Grumman Aerospace System (NGAS) to
transition the management of these instrument contracts from NGAS to NASA
management control.

With respect to the other measurements that had been part of the NPOESS Pro-
gram:

e DOD responsibilities under the restructure of the NPOESS program defines
the Defense Meteorological Satellite Program (DMSP) successor sensor suite
to include a Space Environment Monitor package.

e Observations for microwave imaging and sounding are planned to be provided
by international partnership. NOAA has initiated discussions with the Japan
Aerospace Exploration Agency to collaborate in its Global Change Observa-
tion Mission (GCOM) missions. The GCOM’s Advanced Microwave Scanning
Radiometer (AMSR) instrument will satisfy the Key Performance Parameters
that the Microwave Imager Sounder instrument would have supported and,
along with the JPSS ATMS, will continue the legacy microwave capability in
the afternoon orbit established by the Polar-orbiting Operational Environ-
mental Satellite sounders and the AMSR on the NASA Earth Observing Sys-
tem (EOS) Aqua mission. DOD’s June 22, 2010 Acquisition Decision Memo-
randum also provides for a to-be-determined microwave sensing capability for
the DMSP successor.

The JPSS Program will also fly instruments that are being procured with funds
from the NOAA Climate Sensor Program:

e Cloud and Earth Radiant Energy System and the follow-on Earth’s Radiation
Budget Sensor

e Total Solar and Spectral Irradiance Sensor (TSIS)
¢ OMPS-Limb
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Space Segment—Spacecraft

In order to ensure the lowest risk of an observational gap, NASA, at the request
of NOAA, will procure a clone of the NPOESS Preparatory Project (NPP) spacecraft
bus to support the JPSS-1 launch readiness date of 2014. NOAA believes an NPP-
clone that will carry the same suite of instruments and collect the same data as
NPP provides a proven solution for placing core weather and climate sensors on-
orbit in the afternoon. This will allow us to meet a launch readiness date in 2014
that minimizes the potential of a data gap. This decision was made after careful
analysis and consideration of technical, cost, schedule, and programmatic risks,
which included input and advice from NASA. NOAA is seeking an alternate plat-
form to carry the TSIS instruments, and international partnerships to provide
SARSAT, and A-DCS data since they will not fit on the NPP-clone. NOAA is still
working with NASA and DOD regarding the spacecraft decision for the JPSS-2
spacecraft bus which will support a 2017 launch readiness date.

Ground segment

NOAA, via the JPSS program, will continue the development and fielding of the
ground system network that was to support NPOESS and its users. The JPSS
ground system allows us to implement an enterprise solution rather than the cur-
rent stovepiped ground systems.

The President’s FY 2011 budget for JPSS provides adequate resources to support
NOAA’s efforts for complete development of the ground system which will be used
by DOD and NOAA for both the morning and afternoon orbits. NOAA believes the
challenges that remain to field and deploy the ground system are manageable.
There will be a period of time when NOAA and DOD will operate legacy satellites
that are ending their useful life, while at the same time operating the JPSS sat-
ellites. NOAA’s ground system network will support these legacy systems and JPSS
satellites, and will be able to ingest and utilize all sources of data. Having access
to data from legacy and JPSS systems at the same time will allow for calibration
and validation activities of the new data to occur in a measured and deliberate man-
ner and will support enhancement of numerical weather prediction models and cli-
mate models.

The advanced observational capabilities planned for the JPSS satellites will pro-
vide significantly improved data that will benefit all users. The more accurate JPSS
data will support improved weather forecasts and alerts, and will further our under-
s‘flanding of climate to enable informed decisions to mitigate or adapt to climate
change.

Risk of Data Gaps In the Afternoon Orbit Remains

NOAA recognizes that the risk of data gap in the afternoon orbit still exists and
will likely continue until we have recovered lost schedule and rebuilt critical spares
for the afternoon constellation. NOAA’s final satellite in its Polar Operational Envi-
ronmental Satellite series, NOAA-19, was launched in February 2009 and is the
primary operational satellite in the afternoon orbit. NOAA also operates, at the re-
quest of DOD, the Air Force’s Defense Meteorological Satellite Program satellites.
By the end of the year, NOAA will have delivered to EUMETSAT all the NOAA in-
struments that will fly on the MetOp A, B, and C satellites. The NPP satellite,
which NASA expects to launch in 2011, had originally been planned as a demonstra-
tion of the key NPOESS instruments. NOAA has included funds in the JPSS budget
to support use of the NPP data for operational purposes and as a mitigation meas-
ure for a data gap in the afternoon orbit.

I would like to now address the Government Accountability Office (GAO) rec-
ommendations.

GAO Recommendations for Executive Action

There are two GAO reports that are the subject of this hearing. The report enti-
tled “Environmental Satellites: Strategy Needed to Sustain Critical Climate and
Space Weather Measurements” contains a number of recommendations directed at
the Executive Office of the President’s Office of Science Technology Policy (OSTP)
to initiate high-level coordination of earth and space weather observations across
the Executive Branch. NOAA agrees with the recommendations and its general com-
ments were included in the report’s Appendix. I would be remiss if I did not ac-
knowledge the tremendous effort that OSTP has undertaken over the years to ad-
dress the importance of continuing critical space-based climate observations in 2006
after the Nunn-McCurdy certification of the NPOESS program. Again in 2009,
OSTP was a major driver of the review and decision-making that supported the Feb-
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ruary 1, 2010 announcement to restructure the NPOESS program. Balancing these
critical sgice-based observations is complex, and NOAA is ready to support OSTP
in its task.

With respect to the report that GAO is releasing at this hearing, “Polar-orbiting
Environmental Satellites: Agencies Must Act Quickly to Address Risks that Jeop-
ardize the Continuity of Weather and Climate Data,” NOAA appreciates the perspec-
tive GAO professionals have provided during its regular reviews of the NPOESS
program. NOAA has met with GAO and provided information and feedback on its
most recent report.

The draft GAO report states, “In order to ensure that the transition from [the Na-
tional Polar-orbiting Operational Environmental Satellite System (NPOESS)] to its
successor programs is efficiently and effectively managed, we recommend that the
Secretaries of Defense and Commerce take the following four actions:”

Recommendation 1: Direct their respective NPOESS follow-on programs to ex-
pedite decisions on the expected cost, schedule, and capabilities of their planned
programs.

NOAA agrees with this recommendation. A transition team has been formed to
manage the activities of transitioning the NPOESS activities to the Joint Polar
Satellite System (JPSS) program. This team includes representatives from
NOAA, NASA, and DOD, who are working together to transition the NPOESS
activities to JPSS and DOD (U.S. Air Force) no later than December 31, 2010.
NOAA and NASA have signed a memorandum of understanding (MOU) to begin
transition activities, which will focus on the cost, schedule and performance ca-
pabilities of the JPSS program. As I mentioned earlier, our ability to make final
decisions are still coupled with DOD during this transition phase. Pending the
adjudication of all the NPOESS elements into the successor programs, a level
of uncertainty will remain regarding resolution of the NGAS contract. Until the
NGAS contract is resolved, NOAA will continue to be exposed to additional pro-
curement, schedule and cost risk.

Recommendation 2: Direct their respective NPOESS follow-on programs to de-
velop plans to address key transition risks, including the loss of skilled staff,
delays in contract negotiations and setting up new program offices, loss of sup-
port for the other agency’s requirements, and oversight of new program manage-
ment.

NOAA agrees with this recommendation. Under the NOAA NASA Transition
MOU, the agencies will define the system concept for JPSS, set the level-1 re-
quirements, establish the acquisition plans, determine the organization and
staffing needed to run the program and establish a schedule and cost baseline.
These will all be subject to internal program management councils and to exter-
nal independent review teams. NOAA and NASA are working to ensure that the
high performing teams that worked on the NPOESS program are provided an
opportunity to continue with the JPSS program. Placement of the civil work-
force among the three agencies is being finalized. The transition team is still
carefully assessing the skill mix and capabilities that the contractor task sup-
port must possess to support the government in its efforts to make JPSS pro-
gram a success.

Recommendation 3: Direct the NPOESS program office to develop priorities
for work stoppage to allow the activities that are most important to maintaining
launch schedules to continue.

NOAA agrees with this recommendation. On March 17, 2010, DOD signed the
ADM, “National Polar-orbiting Operational Satellite System (NPOESS) Pro-
gram Restructure” with a revised ADM which was signed on June 22, 2010 that
directs the Air Force to “maximize use of the Government’s investment in
NPOESS, and (to do so) in a manner that offers maximum opportunities for col-
laboration with the NOAA JPSS program.” In turn, the NPOESS Program Ex-
ecutive Officer (PEO) provided ADM implementation guidance to the NPOESS
System Program Director (SPD) on March 26, 2010. This guidance outlines pri-
orities for work stoppage and provides transition guidance for those activities
most important to maintaining launch schedules. Subsequently, the PEO and
SPD have worked to refine the specifics of implementing the ADM. The Inte-
grated Program Office oversight has been assigned to the Air Force Space and
Missile Systems Center (SMC) at Los Angeles AFB, California. A NOAA senior
engineer with significant experience in satellite acquisition has been assigned
to liaise with SMC to ensure close coordination. This coordination complements
ongoing coordination among NOAA, NASA, and DOD.
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Recommendation 4: Direct NOAA and DOD officials to develop timeframes for
making key decisions on-or accepting the risks related to-the timeliness of
[NPOESS Preparatory Project’s (NPP’s)] data.

NOAA agrees with this recommendation. The NPP data will be collected once
per orbit and provided to users with timeliness comparable to the data from the
current Polar-orbiting Operational Environmental Satellites and MetOp sat-
ellites. NOAA continues its preparation to use NPP data on an operational
basis. NOAA is also working to increase the number of products, from 19 to 54,
that will be available to users within the first 18 months from launch. Notwith-
standing the NPOESS restructure, all the instruments have been delivered for
integration onto the NPP satellite and NOAA is supporting NASA’s efforts for
the launch of NPP.

Conclusion

NOAA appreciates the Committee’s continued interest in the success of the agen-
cy’s satellite programs. It is widely acknowledged that satellites are very com-
plicated and difficult systems to design, build, and operate. However, their capabili-
ties play a key role in NOAA’s mission to observe and predict the Earth’s environ-
ment and to provide critical information used in protecting life and property. NOAA
is acting quickly to support the February 1, 2010 decision to restructure the
NPOESS program. While significant risk exists, NOAA is confident that the restruc-
tured program offers greater chances for success than the NPOESS program pro-
vided. DOC and NOAA remain committed to pursuing a program that will provide
continuity of data for the Nation’s weather and climate prediction needs. I would
be happy to answer any questions you may have.
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Chairman MILLER. Thank you, Ms. Glackin.
Mr. Scolese for five minutes.

STATEMENT OF MR. CHRISTOPHER J. SCOLESE, ASSOCIATE
ADMINISTRATOR, NATIONAL AERONAUTICS AND SPACE AD-
MINISTRATION

Mr. SCOLESE. Mr. Chairman and Members of the Committee,
thank you for the opportunity to appear today to discuss NASA’s
role in and commitment to the JPSS program. This program is cru-
cial to the Nation’s ability to make important weather and climate
measurements.

NASA'’s role will be to manage the acquisition and integration of
the JPSS program elements on behalf of NOAA. As the nation’s
civil space agency, NASA is fully prepared to support JPSS.

NASA, and more specifically NASA’s Goddard Space Flight Cen-
ter, has over 40 years of experience developing large-scale oper-
ational space systems for NOAA. NASA Goddard developed the
first operational weather satellite, TTROS-1, launched in 1961, and
has continued to support NOAA through development and deploy-
ment of the Geostationary Operational Environmental Satellites
and the Polar Orbiting Environmental Satellites.

Further, NASA has decades of experience developing and sup-
porting earth observation system research satellites. Many of these
capabilities serve as prototypes for operational missions such as the
Aqua satellite, launched in 2002, that demonstrated the capabili-
ties intended for JPSS.

At present NASA is developing the NPOESS Preparatory Project-
NPP-to serve as a gap filler for the afternoon orbiting weather sat-
ellites. I must emphasize that NPP was originally intended to be
a risk-reduction mission for the NPOESS-provided instruments, so
the lifetime and data—excuse me. So the lifetime and data delivery
requirements are not the same as for JPSS.

However, the experience that NASA and Goddard have obtained
working with the NPOESS program and its contractors on NPP
have provided considerable knowledge of the critical systems re-
quired for JPSS. Therefore, the acquisition of JPSS, while a large
task, is extremely well aligned with the existing capabilities and
experience of Goddard.

The JPSS program at Goddard will lead integration across all of
the elements of JPSS to ensure delivery of the required data prod-
ucts for weather and climate. This activity includes spacecraft,
ground systems, and instruments, including the critical Visible In-
frared Imaging Radiometer, Cross-Track Infrared Sounder, Ad-
vanced Technology Microwave Sounder, and Ozone Mapping and
Profiling Suite of instruments.

All three agencies remain committed to a partnership that pre-
serves and enhances the nation’s weather and climate measure-
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ment capabilities. The three agencies have established a joint team
to transition the NPOESS contracts and activities to the respon-
sible agencies with as little disruption as possible, and we expect
to have contracts or contract modifications in place by early fiscal
year 2011.

NASA is working with NOAA to establish a high-caliber team of
experienced personnel to implement JPSS. The team will be a com-
bination of NASA and NOAA employees with significant experience
in acquisition, spaceflight development, and earth remote sensing.
For NASA in particular, the JPSS program team will be composed
of personnel from NPP as well as members from the successful
Hubble Space Telescope Servicing Mission-4, the Lunar Reconnais-
sance Orbiter, Solar Dynamics Orbiter, and the recently-launched
GOES-N series of geostationary satellites and missions.

Last, I would like to report that all of the instruments for NPP
have been delivered for integration with the spacecraft, including
the NPOESS-provided VIIRS and CrIS instruments. With now a
full complement of instruments we are beginning testing with the
ground system and anticipate a launch date of late 2011.

In summary, NASA is committed to a successful JPSS program.
NASA will build on its long relationship supporting NOAA, and our
experience with operational and research earth observation sat-
ellites, to minimize data gaps and provide the nation with the crit-
ical operational observations—observation capability it needs.

Once again, thank you for the opportunity to testify today. I ap-
preciate the support of Congress and this committee and would be
pleased to answer any questions.

[The prepared statement of Mr. Scolese follows:]

PREPARED STATEMENT OF CHRISTOPHER J. SCOLESE

Mr. Chairman and Members of the Subcommittee, thank you for this opportunity
to appear today to share with the Subcommittee information regarding NASA’s role
in and commitment to NAAA’s Joint Polar Satellite System (JPSS) Program. JPSS
is crucial to the Nation’s ability to make important weather measurements and is
critical to the Nation’s climate monitoring and climate research activities. As the
Nation’s Civil Space Agency, NASA is fully prepared to support JPSS.

Background

On February 1, 2010, the Executive Office of the President (EOP) released the FY
2011 budget request, which contained a major restructuring of the National Polar-
orbiting Operational Environmental Satellite System (NPOESS) in order to put this
critical program on a more sustainable pathway toward success. This satellite sys-
tem is essential to meeting both civil and military weather forecasting and climate-
monitoring requirements.

The EOP recommended a restructured program with the agencies sharing com-
mon elements where that has proven successful in the past, and developing separate
elements where conflicting perspectives and priorities made the tri-agency managed
program unsuccessful.

As you know, the Independent Review Team led by Tom Young made a number
of recommendations to improve the viability of the NPOESS program. Specifically,
Mr. Young recommended that the acquisition of the NPOESS system be done by an
experienced spaceflight hardware acquisition center, such as the Department of De-
fense (DOD) Space and Missile Command or NASA’s Goddard Space Flight Center
(GSFC). NASA, and more specifically NASA’s GSFC, has over 40 years of experience
developing large-scale operational space systems for NOAA. NASA GSFC has devel-
oped a series of Geostationary Operational Environmental Satellites (GOES) and
Polar Orbiting Environmental Satellites (POES) for weather forecasting and climate
monitoring. GSFC also developed the Landsat series of satellites for the U.S. Geo-
logical Survey (USGS). In addition, NASA has extensive experience developing
Earth Science research missions, such as those that are part of NASA’s Earth Ob-
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serving System (EOS). JPSS is very similar to EOS satellites, which GSFC devel-
oped and has been supporting for years. Hence, adding the acquisition of JPSS to
the GSFC portfolio, while a large task, is extremely well aligned with GSFC’s exist-
ing capabilities and experience.

C will manage the acquisition and integration of the JPSS program elements
and has the necessary depth and technical expertise to do the job. GSFC has devel-
oped many successful missions for NOAA with a demonstrated track record of suc-
cess. The Program Manager and senior leadership team will be a combination of
GSFC and NOAA employees with significant spaceflight and Earth remote sensing
experience. The JPSS program at GSFC will develop the flight mission elements for
the afternoon orbit which includes multiple spacecraft and the Visible-Infrared Im-
aging Radiometer (VIIRS), Cross-track Infrared Sounder (CrIS), Advanced Tech-
nology Microwave Sounder (ATMS), and Ozone Mapping and Profiling Suite (OMPS)
instruments. NASA will also develop the ground system for both the NOAA and
DOD systems prior to handover to NOAA for operations. The JPSS program will
also lead integration across all of the elements to ensure delivery of the data prod-
ucts.

Steps Taken to Date to Accomplish the Transition

All three agencies remain committed to a partnership that preserves and en-
hances the Nation’s weather and climate measurement capabilities. NASA is work-
ing closely with DOD and NOAA to allow for a smooth transition. NASA’s role in
the restructured program will follow the model of the successful POES and GOES
programs, where NOAA and NASA have a long and effective partnership. NASA
program and project management practices have been refined over decades of expe-
rience developing and acquiring space systems and these practices will be applied
to JPSS. NOAA and NASA will strive to ensure that weather and environmental
monitoring requirements are met on the most rapid practicable schedule without re-
ducing system capabilities or further increasing risk.

The three agencies have established a joint team to transition the NPOESS con-
tracts and activities to the responsible agencies with as little disruption as possible,
and we expect to have contracts or contract modifications in place by early FY 2011.

NASA is working with NOAA to establish a high caliber team of experienced per-
sonnel to implement JPSS. This team will be composed of personnel from the
NPOESS Preparatory Project (NPP) mission, as well as members from the following
successfully completed missions: Hubble Space Telescope Servicing Mission-4; Lunar
Reconnaissance Orbiter; Solar Dynamics Orbiter; and the NOAA GOES-N-series
(N-P) geostationary satellites. NOAA personnel from the NPOESS IPO will also fill
key positions in the JPSS program. GSFC is also hiring additional staff to directly
support JPSS or backfill others who assume that role. Staffing and supporting
projects at GSFC is a continual process as missions are completed and new projects
are initiated. As such, JPSS is in line with GSFC’s normal operating practices. All
projects at GSFC are being supported appropriately, and none will be deleteriously
impacted by JPSS.

Current cost estimates provided for JPSS are consistent with similar missions de-
veloped by NASA. As NASA continues to negotiate contracts with the instrument,
ground system, and spacecraft suppliers, the cost confidence will mature as the con-
tracts are put in place. The program cost estimates will be produced at or close to
the 80 percent confidence level.

NPP Instruments Are Complete/Some Risk Remains

The NPOESS Preparatory Project (NPP) was originally designed to provide con-
tinuity between the EOS Terra mission and the first NPOESS satellite in the morn-
ing orbit. The NPP mission was intended to provide risk reduction for the key sen-
sors and the ground system prior to the first NPOESS launch and was not intended
to be an operational asset. However, the delays in the delivery of the NPOESS sys-
tem have required that NPP be shifted from the morning orbit to the afternoon orbit
to minimize the potential for a data gap in the operational weather forecasting and
environmental monitoring requirements.

The concern about operational data gaps in weather forecasting drove the need
for the Administration to establish the EOP task force on the restructuring of
NPOESS. The concerns about availability of weather forecasting data in the after-
noon orbit and for continuity of climate records are driving the launch of NPP as
soon as practicable, and will drive the JPSS program to deliver JPSS-1 as soon as
possible.

The final instrument delivery for NPP occurred June 15, 2010, and the NPP
spacecraft is on track for launch in 2011. The ground system development to sup-
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port the NPP launch remains a major challenge, and NOAA and NASA are working
to address this in time to support the NPP launch.

Although the first flight models of these instruments will be flown on NPP, the
remaining development of these sensors is not considered low risk. These are highly
complex Earth remote sensing instruments that require a significant amount of
oversight and careful testing to ensure success. NASA has a great deal of experience
in developing these types of instruments on EOS, NOAA POES and GOES missions.
NASA is adept at managing the risk and providing the needed oversight to success-
fully deliver these instruments. The lessons learned from the development, test, and
flight of NPP will be incorporated into later flight models for the JPSS program.

Conclusion

NASA and NOAA are committed to a successful JPSS program. NASA will work
closely with NOAA in establishing the path forward for JPSS and to identify the
right leaders. In addition, we will work closely with DOD to ensure that the civil
and defense programs take advantage of the respective skills of each agency and to
ensure that the common elements of the program meet the needs for all three agen-
cies.

The existence of NPOESS (now JPSS) was assumed when the National Academy
of Sciences (NAS) developed the priorities specified in the recent Earth Science
Decadal Survey. NASA is ready to support JPSS as a partner with NOAA and as
a part of fulfilling the scientific goals set forth by the NAS. Ensuring the success
of JPSS is of the highest importance to NASA and the Agency has the requisite ex-
pertise and experience to take on this task.

Once again, thank you for the opportunity to testify today. I appreciate the sup-
port of this Committee and the Congress for NASA’s programs and would be pleased
to answer any questions.

BIOGRAPHY FOR CHRISTOPHER J. SCOLESE

Christopher Scolese is the Associate Administrator of the National Aeronautics
and Space Administration, and oversees the planning, directing, organization and
control of the day-to-day Agency technical and programmatic operations. He has di-
rect oversight of the Agency’s mission directorates, field centers, and technical mis-
sion support offices, and is responsible for integrating the technical and pro-
grammatic elements of the Agency.

Scolese was formerly the NASA Chief Engineer. In that position he was respon-
sible for the overall review and technical readiness of all NASA programs. NASA’s
Office of the Chief Engineer assures that the development efforts and missions oper-
ations are being planned and conducted on a sound engineering basis with proper
controls and management.

Formerly, Scolese was the Deputy Director of the Goddard Space Flight Center
where he assisted the Director, Dr. Edward Weiler, in overseeing all activities. He
also served as the Deputy Associate Administrator in the Office of Space Science
at NASA Headquarters. In this position, he was responsible for the management,
direction and oversight of NASA’s space science flight program, mission studies,
technology development and overall contract management of the Jet Propulsion Lab-
oratory.

Scolese also served as the EOS Program Manager and the Deputy Director of
Flight Programs and Projects for Earth Science at the Goddard Space Flight Center.
In this position he was responsible for the operation and development of all Earth
Science missions assigned to the Goddard Space Flight Center. At Goddard, he also
served as the EOS Terra Project Manager responsible for the development of all
EOS-AM instruments, the CERES instrument for TRMM, the EOS-AM spacecraft,
the interface with the Earth Science Data and Information System and the integra-
tion and launch of these elements. In addition, Scolese was the EOS Systems Man-
ager responsible for the EOS system architecture and the integration of all facets
of the project. During his tenure at Goddard, which began in 1987, he chaired the
EOS Blue Team that re-scoped the EOS Program; he supported the EOS investiga-
tors in the development of the EOS payloads in the restructured EOS; and he has
been responsible for the adoption of common data system architecture on EOS and
some other earth orbiting spacecraft.

Prior to his 1987 appointment at Goddard, Scolese’s experience included work in
industry and government. While a senior analyst at the General Research Corpora-
tion of McLean, Va., he participated in several SDIO programs. He was selected by
Admiral Hyman Rickover to serve at Naval Reactors where he was associated with
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the development of instrumentation, instrument systems and multi-processor sys-
tems for the U.S. Navy and the DOE while working for NAVSEA.

Scolese is the recipient of several honors including the Presidential Rank Award
of Meritorious Executive, Goddard Outstanding Leadership, two NASA Outstanding
Leadership Medals and the American Institute of Aeronautics and Astronautics
(ATAA) National Capital Section Young Engineer/Scientist of the Year award. He
was recognized as one of the outstanding young men in America in 1986, was a
member of college honor societies including Eta Kappa Nu and Tau Beta Pi, and
was recipient of the 1973 Calspan Aeronautics award. He is an Associate Fellow of
the ATAA and a member of the Institute of Electrical and Electronics Engineers. He
also served as a member of the ATAA Astrodynamics Technical Committee and
%haired the National Capitol Section Guidance Navigation and Control Technical

ommittee.

Chairman MILLER. Thank you. I believe we can get the opening
testimony in. We will be called to vote during it, but we have 15
minutes, which really turns out to be 25 minutes. So at least—so
we can complete the testimony. Then I suspect we will break. You
will be at ease, and we will return to ask for our questions.

Mr. Klinger for five minutes.

STATEMENT OF MR. GIL KLINGER, DIRECTOR, SPACE AND IN-
TELLIGENCE OFFICE, UNDER SECRETARY OF DEFENSE FOR
ACQUISITION, TECHNOLOGY, AND LOGISTICS, DEPARTMENT
OF DEFENSE

Mr. KLINGER. Mr. Chairman, Dr. Broun, members of the sub-
committee, I am honored to appear before you today to discuss the
Department of Defense’s role in assuring continuity of the nation’s
environmental monitoring mission in light of the restructuring of
National Polar Orbiting Operational Environmental Satellite Sys-
tem program.

As the director of the Space and Intelligence Office for the Under
Secretary of Defense for Acquisition, Technology, and Logistics, I
am pleased to join my colleagues here at the table today.

I think our presence here today reflects our collective commit-
ment to continue to work together to meet our nation’s weather
needs and that is certainly the Defense Department’s position.

The environmental monitoring mission serves a critical role in
day-to-day weather forecasting and provides critical support for
nearly all defense and national security users. So I share your con-
cerns about preserving continuity of environmental data for all
users.

In this regard I am pleased to report that the Department of De-
fense, in close coordination with our interagency partners, has
made considerable progress in executing the Administration’s direc-
tion to restructure NPOESS and to continue to pursue capabilities
needed to meet the nation’s environmental monitoring needs.

Since receiving the EOP direction the Under Secretary of De-
fense for Acquisition, Technology, and Logistics has chaired three
Defense Acquisition Board reviews to assess follow-on options and
acquisition approaches to address DOD responsibilities under the
restructure and ensure transition of former NPOESS elements to
the appropriate acquisition agencies.

At a minimum, the DOD program designated the Defense Weath-
er Satellite System, or DWSS, will be available for launch in 2018,
and will meet or exceed Defense Meteorological Satellite Program,
or DMSP, legacy performance while ensuring mission continuity in
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the early morning orbit. The DOD is deliberately studying avail-
able options to ensure that we strike the right balance of cost, per-
formance, and technical risks while staying within current budg-
etary constraints.

To meet the on-orbit timeline required, the DOD will leverage
technology and previous investments in the NPOESS program. The
DWSS and JPSS programs will share a common ground system
based on that design for NPOESS. Under the restructure, ground
system development is a NOAA/NASA responsibility. NOAA will
operate DOD satellites on a reimbursable basis as it does today for
the Defense Department with respect to DMSP.

Additionally, the Visible Infrared Imager Radiometer Suite, or
VIIRS, and Space Environmental Monitor-NPOESS, SEM-N, are
prominent in our plans for use on the DWSS program. The Air
Force is also developing an implementation plan addressing the
most appropriate microwave sensor and satellite bus to meet DOD
requirements and the attendant procurement strategy.

Further, the procurement strategy will seek to maximize the gov-
ernment’s investment in NPOESS. It will focus on the best mix of
costs, technical risks, and capability and, where applicable, support
NOAA’s JPSS program. We plan to finalize our procurement strat-
egy not later than August 10 of this year.

Weather observation and forecasting is greatly improved over the
last four decades due in large part to space-based environmental
sensing. Global, high-resolution measurements of atmospheric tem-
perature, density, and humidity populate mathematical models for
weather prediction. Our warfighters need accurate, time-sensitive
weather data as a key enabler for maneuver planning, weapons
employment, and intelligence collection. DWSS will continue to pro-
vide critical global environmental information to effectively employ
military capabilities and aid in the protection of national resources.

Thank you for your time today, and I look forward to answering
any questions that you may have.

[The prepared statement of Mr. Klinger follows:]

PREPARED STATEMENT OF GIL KLINGER
INTRODUCTION

I am honored to appear before you today to address this Committee. I am also
pleased to be joined today by my colleagues from the Executive Office of the Presi-
dent, Ms. Shere Abbott, the National Oceanic and Atmospheric Administration
(NOAA), Ms. Mary Glackin, and the National Aeronautics and Space Administration
(NASA), Mr. Chris Scolese.

On February 1, 2010, the Executive Office of the President (EOP) directed the re-
structuring of the National Polar-orbiting Operational Environmental Satellite Sys-
tem (NPOESS) program, assigning each agency responsibility for their highest pri-
ority orbit. Accordingly, the Department of Commerce (DOC) will populate the after-
noon orbit through the Joint Polar Satellite System (JPSS); the Department of De-
fense (DOD) will populate the early morning orbit. We will rely on capabilities from
our European partners for the mid-morning orbit, upon the conclusion of the De-
fense Meteorological Satellite Program (DMSP) operations in that orbit.

For the morning orbit, DMSP continues to provide key terrestrial forecasting and
space environmental sensing for defense and civil uses. DMSP Flight 17 was
launched into the early morning orbit on November 2006 and continues to perform
very well. There are two DMSP satellites remaining with Flight 19 and 20, and they
are currently undergoing a Service Life Extension Program (SLEP) to refurbish, re-
place, and test components that have exceeded their shelf life and upgrade compo-
nents which are known life-limiters. Flight 19 is scheduled to launch in October
2012 with Flight 20 serving as a back-up.
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Mission data requirements for environmental monitoring remain unchanged. Ad-
ditionally, the agencies will continue to share data and work together where pos-
sible. The DOD, in cooperation with NOAA/NASA, is completing an analysis for ful-
filling the morning orbit requirements, and the outcome will serve as the basis for
the restructured program. While progressing on this effort, we have continued to
work closely with the civil agency partners to ensure our plans will support and en-
able continuity of the JPSS afternoon orbit.

CURRENT STATUS

Since receiving EOP direction, the Under Secretary of Defense for Acquisition,
Technology, and Logistics (USD/AT&L) has chaired three Defense Acquisition Board
(DAB) reviews to assess follow-on options and acquisition approaches to address
DOD responsibilities under the restructure and ensure transition of former
NPOESS elements to the appropriate acquisition agencies. At a minimum, the DOD
program, designated the Defense Weather Satellite System (DWSS), will be avail-
able for launch in 2018, and meet or exceed DMSP legacy performance while ensur-
ing mission continuity in the early morning orbit. The DOD is deliberately studying
available options to ensure the DOD strikes the right balance of cost, performance,
and technical risk while staying within current budgetary constraints (the PB 11
DOD NPOESS budget).

To meet the on-orbit timeline required, the DOD will leverage technology and pre-
vious investments in the NPOESS program. The DWSS and JPSS programs will
share a common ground system based on that designed for NPOESS. Under the re-
structure, ground system development is a NOAA/NASA responsibility. NOAA will
operate DOD satellites on a reimbursable basis, as it does today for the DMSP. Ad-
ditionally, the Visible Infrared Imager Radiometer Suite (VIIRS) and Space Envi-
ronmental Monitor-NPOESS (SEM-N) are prominent in our plans for use on the
DWSS program. The Air Force is also developing an implementation plan address-
ing the most appropriate microwave sensor and satellite bus to meet DOD require-
ments, and procurement strategy. Further, the procurement strategy will seek to
maximize the Government’s investment in NPOESS; it will focus on the best mix
of cost, technical risk, and capability, and where applicable, support NOAA’s JPSS
program. DOD plans to finalize its procurement strategy not later than August 10,
2010.

The DWSS program office will be established under the Program Executive Offi-
cer/Space (PEO/SP) at the Space and Missile Systems Center (SMC), Los Angeles
Air Force Base. This location will afford the DOD the best opportunity to leverage
our procurement expertise, resources and location to maximize success on this pro-
gram. We have begun the process of staffing the program office with the requisite
skills (program management, systems engineering, contracting, etc) to enable pro-
gram execution. SMC is also working with NOAA/NASA management to transition
key sensors from the NPOESS contract to support the JPSS in meeting its afternoon
mission requirements. Our firm goal for completing the transition is the end of cal-
endar year 2010.

GAO REPORTS

I would now like to address the recent GAO reports. Regarding GAO report 10—
456 “Environmental Satellites: Strategy Needed to Sustain Critical Climate and
Space Weather Measurements”, the GAO had no specific actions for the DOD. How-
ever, I want to ensure you that the DOD team will fully support OSTP efforts to
consider Earth and Space Weather monitoring from an enterprise and systems-of-
systems standpoint. This support includes both full sharing of environmental moni-
toring data with our civil agency partners as well as exploration of opportunities to
have this data supplied by commercial and foreign sources. We look forward to con-
tinued participation in OSTP-sponsored activities and initiatives to ensure we, the
agencies, act to satisfy our collective needs in a reasonable and cost-effective man-
ner, and that we coordinate our investments to the benefit of the users of this infor-
mation and the taxpayers.

Regarding draft GAO report 10-558 “Polar-orbiting Environmental Satellites:
Agencies Must Act Quickly to Address Risks that Jeopardize the Continuity of Weath-
er and Climate Data,” the DOD thanks the GAO for their informed and expert in-
sights and recommendations. The draft GAO report states, “In order to ensure that
the transition from [the National Polar-orbiting Operational Environmental Satellite
System (NPOESS)] to its successor programs is efficiently and effectively managed,
we recommend that the Secretaries of Defense and Commerce take the following
four actions:” We concurred with the four recommendations, as follows:
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RECOMMENDATION 1: The GAO recommends that the Secretary of Defense
direct the DOD National Polar-orbiting Operational Environmental Satellite
System (NPOESS) follow-on program expedite decisions on the expected cost,
schedule, and capabilities of their planned programs (p. 38/GAO Draft Report)

We concur. The DOD agrees that expedited decisions are necessary to ensure FY
10 funds are applied where most needed. Decisions on the DOD early morning orbit
program will be executed per established acquisition guidelines. USD(AT&L) issued
Acquisition Decision Memorandums on March 17th, May 10th, and June 22nd 2010.
The most recent ADM directs the Secretary of the Air Force to immediately begin
acquisition efforts to support a 2018 launch for a DMSP successor program and to
consider maximum use of the Government’s investment in NPOESS, and in a man-
ner that offers maximum opportunities for collaboration with the NOAA JPSS pro-
gram.

RECOMMENDATION 2: The GAO recommends that the Secretary of Defense
direct the DOD NPOESS follow-on program to develop plans to address key
transition risks, including the loss of skilled staff, delays in contract negotiations
and setting up a new program office, loss of support for the other agency’s re-
quir)ements, and oversight of new program management. (p. 38/GAO Draft Re-
port

We also concur with this recommendation. The DOD is assessing numerous risks
associated with the transition. We will ensure personnel for this effort have the req-
uisite experience and skills (e.g. contracting, program management, systems engi-
neering) to effectively manage the program. The DOD will continue to work with
NOAA to ensure that common areas (such as the satellite control, data processing
andddissemination capabilities) are arranged as necessary to support other agency
needs.

RECOMMENDATION 3: The GAO recommends that the Secretary of Defense
direct the NPOESS program office to develop priorities for work stoppage to
allow the activities that are most important to maintaining launch schedules to
continue. (p. 38/GAO Draft Report)

We concur. On 17 March, the Under Secretary of Defense for Acquisition, Tech-
nology and Logistics signed the “Acquisition Decision Memorandum (ADM), Na-
tional Polar-orbiting Operational Satellite System (NPOESS) Program Restructure.”
In turn, the Acting Program Executive Officer for Environmental Satellites (PEO/
ES) provided ADM implementation guidance to the NPOESS System Program Di-
rector (SPD) on March 26, 2010. This guidance outlines priorities for work stoppage
and provides transition guidance for those activities most important to maintaining
launch schedules. Subsequently, the PEO and SPD have worked to refine the spe-
cifics of implementing the ADM. The June 22nd ADM extended the transition dead-
line to the end of calendar year 2010 and plans for a decision by the Under Sec-
retary of Defense for Acquisition, Technology and Logistics not later than August
10, 2010 on a) microwave sensing capability and performance, b) optimal bus con-
figuration to host selected DOD payloads, ¢) recommended procurement strategy to
provide capabilities, and where appropriate, support NOAA’s need in filling an after-
noon orbit, d) rough-order-magnitude cost estimate, and e) necessary staffing and
organization.

RECOMMENDATION 4: The GAO recommends that the Secretary of Defense
direct DOD officials to develop timeframes for making key decisions on—or ac-
cepting the risks related to—the timeliness of NPP’s data (p. 38/GAO Draft Re-
port)

We concur and we have accepted the current limitations on the timeliness of NPP
data. Further, we will continue to work with our agency partners to make sure all
NPOESS follow-on data is made available in a timely a manner to support
warfighter missions.

CONCLUSION

Weather observation and forecasting has greatly improved over the last four dec-
ades primarily due to space-based environmental sensing. Global, high resolution
measurements of atmospheric temperature, density, and humidity populate
mathematic models for weather prediction. Our warfighters need accurate, time-sen-
sitive weather data as a key enabler for maneuver planning, weapons employment,
and intelligence collection. DWSS will continue to provide critical global environ-
mental information to effectively employ military capabilities and aid in the protec-
tion of national resources. Thank you for your time today.
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Mr. Gil Klinger is the Director of the Space and Intelligence Office for the Under-
secretary of Defense for Acquisition, Technology, and Logistics where he is respon-
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Immediately prior to assuming leadership of SIO, Mr. Klinger was the Assistant
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Policy; and Staff Assistant Deputy Director for Strategic Forces Policy, Office of the
Under Secretary of Defense for Policy, where he was awarded the Distinguished Ci-
vilian Service Medal, the highest award given to civil servants within the Depart-
ment of Defense.

Mr. Klinger began his career in government service with his competitive selection
to the Presidential Management Internship Program with the Office of the Sec-
retary of Defense.

Mr. Klinger graduated Phi Beta Kappa and summa cum laude from the State
University of New York at Albany with an undergraduate degree in European His-
tory and Political Science. He received his master’s degree in Public Policy from the
John F. Kennedy School of Government at Harvard University.

Mr. Klinger has been a member of the Senior Executive Service since 1992 and
a member of the Senior Intelligence Service since 1999.

Chairman MILLER. Mr. Klinger did not use all of his time. Out-
standing.
Mr. Powner for five minutes.
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STATEMENT OF MR. DAVID A. POWNER, DIRECTOR, INFORMA-
TION TECHNOLOGY MANAGEMENT ISSUES, GOVERNMENT
ACCOUNTABILITY OFFICE

Mr. POWNER. Chairman Miller, Ranking Member Broun, and
members of the subcommittee, we appreciate the opportunity to
testify on the disbanding of the NPOESS program and our broader
report on the need for long-term strategy for climate and space
weather observations.

First, NPOESS. When the taskforce led by the White House’s Of-
fice of Science and Technology Policy decided in February of this
year to disband the NPOESS program and go back to separate sat-
ellite acquisitions for NOAA and DOD, many viewed this as fixing
the problem. As our report being released today points out, we are
far from fixing the problem.

First, both NOAA and DOD’s programs are not completely de-
fined, nor are the detailed costs and launch schedules. Although,
to their credit, last week both NOAA and DOD announced the key
sensors they plan to pursue in their separate acquisitions.

Transition risks are significant. These include loss of key staff,
supporting the other agency’s requirements, and litigation costs.
Near-term budgetary challenges are also a major issue as the agen-
cies are continuing work on NPOESS while starting their new pro-
grams.

In addition, they are slowing work because contractor termi-
nation liability payments and other litigation costs are still un-
known. Because of this we are recommending that NOAA and DOD
expedite decisions on the capabilities of the separate satellite ac-
quisitions and the associated costs and launch schedules, and to ef-
fectively manage the transition risks.

In addition to the major issues—in addition, the major issues
that led to NPOESS’s failures are still relevant to the new pro-
grams, and neither NOAA, NASA, or DOD should lose sight of
these. These include technical complexity. Specifically, the VIIRS
instrument plan for the first JPSS satellite is high risk. Contractor
and subcontractor oversight and performance should be a major
focus area, as should rigorous program management.

In addition, an executive-level oversight structure still needs to
be defined for the new programs. Finally, the agencies can’t repeat
the past poor interagency coordination that plagued NPOESS.
NOAA and NASA will need to work together effectively on the new
civilian satellite acquisition.

Failing to effectively manage these transition risks in the sepa-
rate satellite acquisitions could result in the combined programs
costing more than NPOESS. In addition, further launch delays are
likely to jeopardize the continuity of weather and climate data. Of
particular concern is keeping the demonstration satellite known as
NPP on schedule as it is to replace the final operational POES that
is expected to reach the end of its lifespan at the end of 2012. All
indications are that NPP will slip further than the nine months in-
dicated in our report.

Turning to the larger data continuity issue. In 2006, when the
NPOESS program was restructured, several climate and space
weather instruments were removed to save costs, knowing that
these could be addressed later or on other satellites. This com-
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plicated an already chaotic approach to our nation’s long-term envi-
ronmental satellite observations. There is no overall strategy to en-
sure continuity of climate and space weather observations, despite
the fact that for over a decade Federal agencies and the climate
community at large have clamored for one.

Interestingly a White House-sponsored interagency working
group has worked on a short-term strategy and has even drafted
a report that identifies and prioritizes these climate observations.
This could form the basis for a long-term strategy that ensures our
nation adequately monitors the Earth’s atmosphere, oceans, land,
and space environments. As we heard this morning from Ms. Ab-
bott, OSTP plans to work on this strategy.

In summary, Mr. Chairman, NOAA and DOD need to define and
effective manage their separate satellite acquisitions now that
NPOESS has been disbanded. But in the near term the transition
risks need to be effectively managed. Once the scope of the re-
spected programs are agreed to, any additional gaps in environ-
mental observations will need to be addressed in the strategic plan-
ning efforts currently being led by OSTP.

Mr. Chairman, this concludes my statement.

[The prepared statement of Mr. Powner follows:]
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PREPARED STATEMENT OF DAVID A. POWNER

Mr. Chairman and Members of the Subcommittee:

Thank you for the opportunity to participate in today’s hearing on
efforts to disband the National Polar-orbiting Operational
Environmental Satellite System (NPOESS) and federal planning to
ensure long-term environmental monitoring from satellites. NPOESS
was planned to be a state-of-the-art, environment-monitoring
satellite system that would replace two existing polar-orbiting
environmental satellite systems. Managed jointly by the Department
of Commerce's National Oceanic and Atmospheric Administration
(NOAA), the Department of Defense (DOD)/U.S. Air Force, and the
National Aeronautics and Space Administration (NASA), the
program was considered critical to the nation’s needs through the
year 2026. However, to address continuing cost, schedule,
management, and technical challenges, the White House's Office of
Science and Technology Policy (OSTP) decided in February 2010 to
disband the NPOESS acquisition and, instead, to have NOAA and
DOD undertake separate acquisitions. As requested, this statement
summarizes our report being released today on plans for NOAA's
and DOD’s separate acquisitions and the key risks of transitioning
from NPOESS to these new programs, as well as our recent work on
federal efforts to establish long-term strategies for satellite-provided
climate and space weather data.'

In preparing this testimony, we relied on the work supporting the
corresponding reports. Those reports contain detailed overviews of
our scope and methodology. All of our work for the reports was
performed in accordance with generally accepted government
auditing standards. Those standards require that we plan and
perform the audit to obtain sufficient, appropriate evidence to
provide a reasonable basis for our findings and conclusions based
on our audit objectives. We believe that the evidence obtained
provides a reasonable basis for our findings and conclusions based
on our audit objectives.

'GAD, Polar-orbiting Environmental Satellites: Agencies Must Act Quickly to Address Risks
That Jeopardize the Continuity of Weather and Climate Data, GAO-10-558 (Washingt

D.C: May 27, 2010), and Environmental Satellites: Strategy Needed to Sustain Cri
Climate and Space Weather Measurements, GAO-10-456 (Washingron, D.C.: Apr, 27, 2010),
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Background

Since the 1960s, the United States has used satellites to observe the
earth and its land, oceans, atmosphere, and space environments.
Satellites provide a global perspective of the environment and allow
observations in areas that may be otherwise unreachable or
unsuitable for measurements, Used in combination with ground,
sea, and airbome observing systems, satellites have become an

I ble part of ing and forecasting weather and
climate. For example, satellites provide the graphical images used to
identify current weather patterns, as well as the data that go into
numerical weather prediction models. These models are used to
forecast weather 1 to 2 weeks in advance and to issue warnings
about severe weather, including the path and intensity of hurricanes.
Satellite data are also used to warn infrastructure owners when
increased solar activity is expected to affect key assets, including
communication satellites or the electric power grid. When collected
over time, satellite data can also be used to observe climate
change—the trends and changes in the earth’s climate. For example,
these data are used to monitor and project seasonal, annual, and
decadal changes in the earth's temperature, vegetation coverage,
and ozone coverage.

Satellite-provided Environmental Data for Climate and Space Weather

One key subset of satellite-provided data is climate data. These data
are used in combination with ground and ocean observing systems
to understand seasonal, annual, and decadal variations in the
climate. Satellites provide land observations such as measurements
of soil moisture, changes in how land is used, and vegetation
growth; ocean observations such as sea levels, sea surface
temperature, and ocean color; and atmospheric observations such
as greenhouse gas levels (e.g., carbon dioxide), aerosol and dust
particles, and moisture concentration. When these data are obtained
over long periods of time, scientists are able to use them to
determine short- and long-term trends in how the earth’s systems
work and how they work together. For example, climate
measurements have allowed scientists to better understand the
effect of deforestation on how the earth absorbs heat, retains
rainwater, and absorbs greenhouse gases, Scientists also use climate

Page 2
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data to help predict climate cycles that affect the weather, such as
El Nifio, and to develop global estimates of food crop production for
a particular year or season.

Another subset of satellite-provided environmental information is
space weather data. Satellite-provided observations of space
weather generally describe changes in solar activity in the space
environment. Just as scientists use observations of weather that
occurs on the earth's surface and in its atmosphere to develop
forecasts, scientists and researchers use space weather observations
to detect and forecast solar storms that may be potentially harmful
to society.

Coordination and Oversight of Satellite-Provided Environmental Observations

NASA, NOAA, and DOD all have responsibilities for acquiring,
processing, and disseminating environmental data and information
from research or operational satellites. In addition to these agencies,
there are two interagency organizations—the U.S. Group on Earth
Observations (USGEO) and the U.S. Global Change Research
Program (USGCRP)—that are primarily responsible for
coordinating federal efforts with respect to observations of the
earth's environment. The National Space Weather Program serves as
the coordinating body for space weather. USGEO and USGCRP
report to the Executive Office of the President through the National
Science and Technology Council’s Committee on Environment and
Natural Resources, while the National Space Weather Program
coordinates its activities through NOAA's Office of the Federal
Coordinator for Meteorology.

The Executive Office of the President provides oversight for federal
space-based environmental observation. Within the Executive Office
of the President, the Office of Science and Technology Policy
(OSTP), the Office of Management and Budget (OMB), and the
Council on Environmental Quality carry out these governance
responsibilities. In addition, the National Science and Technology
Council and its Committee on Environment and Natural Resources
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provide the Executive Office of the President with executive-level
coordination and advice.”

The NPOESS Program: Inception, Challenges, and Divergence

Since the 1960s, the United States has operated two separate
operational polar-orbiting meteorological satellite systems: the
Polar-orbiting Operational Environmental Satellite (POES) series,
which is managed by NOAA, and the Defense Meteorological
Satellite Program (DMSP), which is managed by the Air Force.
Currently, there is one operational POES satellite and two
operational DMSP satellites that are positioned so that they cross
the equator in the early morning, midmorning, and early afternoon.
In addition, the government is also relying on a European satellite,
called the Meteorological Operational (MetOp) satellite.’ Together,
they ensure that, for any region of the earth, the data provided to
users are generally no more than 6 hours old.

With the expectation that combining the POES and DMSP programs
would reduce duplication and result in sizable cost savings, a May
1994 Presidential Decision Directive required NOAA and DOD to
converge the two satellite programs into a single satellite program—
NPOESS—capable of satisfying both civilian and military
requirements.’ To manage this program, DOD, NOAA, and NASA
formed a tri-agency Integrated Program Office, with NOAA
responsible for overall program management for the converged
system and for satellite operations; the Air Force responsible for

“The Council on Envi | Quality i federal envi efforts; the
National Sclence and Technology Council di seience and technal policies
and sets natlonal goals for investments in those areas, and the Committee on Environment
and Natural Resources provides advice on federal research and development efforts in the
area of environment and natural resources.

INOAA provides command and control for both the POES and DMSP satellites after they

are in orbit.
“The Ex 8 isation for the Exploitation of sgical Satellites” MetOp
rogram s a series of three polar-orbiting Il to operational |

.
MetOp satellites are planned 1o be launched sequentially over 14 years. The first of these
satellites was launched in 2006 and is currently operational,

“Presidential Decision Directive NSTC-2, May 5, 19954,

Page 4



50

acquisition; and NASA responsible for facilitating the development
and incorporation of new technologies into the converged system.

Since the program'’s inception, NPOESS costs have grown by over $8
billion, and launch schedules have been delayed by over 5 years. In
addition, as a result of a 2006 restructuring of the program, the
agencies reduced the program’s functionality by decreasing the
number of originally planned satellites, orbits, and instruments. The
restructuring also led agency executives to mitigate potential data
gaps by deciding to use a planned demonstration satellite, called the
NPOESS Preparatory Project (NPP) satellite, as an operational
satellite providing climate and weather data. Even after this
restructuring, however, the program continued to encounter
technical issues, n it challenges, schedule delays, and
further cost increases. TD address these issues, in recent years we
have made a series of recommendations to, among other things,
improve executive-level oversight and develop realistic time frames
for revising cost and schedule baselines.”

In August 2009, the Executive Office of the President formed a task
force, led by OSTP, to investigate the management and acquisition
options that would improve the NPOESS program. As a result of this
review, the Director of OSTP announced in February 2010 that
NOAA and DOD will no longer jointly procure the NPOESS satellite
system; instead, each agency would plan and acquire its own
satellite system. Specifically, NOAA is to be responsible for the
afternoon orbit and the observations planned for the first and third
NPOESS satellites. DOD is to be responsible for the early-moming
orbit and the observations planned for the second and fourth
NPOESS satellites. The partnership with the European satellite
agencies for the midmorning orbit is to continue as planned.

“GAO, Polar-orbiting Environmental Sateliites: With Costs Increasing and Data Continuity
at Risk, Improvements Needed in Tri-agency Decision Making, GAO-00-564 (Washington,
D.Co:June 17, 2009); Environmentad Satellites: Polar-orbiting Satellite Acquisition Faces

: Decisions Needed on Whether and How to Ensure Climate Data Continuity, GAD-
08-518 (Washington, D.C.: May 16, 2008); and Poisr-orbiting Operationg! Environmental
Satelfites: Restructuring Is Under Way, but Technical Challenges and Risks Remain, GAD-
07-198 (Washington, D.C.: Apr. 27, 2007).
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Agencies Have Started Planning Separate Acquisitions, but the
Impact of This Approach Is Not Known and Key Risks and

Challenges Remain

NOAA has developed preliminary plans for its new satellite
acquisition program—called the Joint Polar Satellite System
(JPSS)—to meet the requirements of the afternoon NPOESS orbit.
Specifically, NOAA plans to acquire two satellites; the plans call for
the first JPSS satellite to be available for launch in 2014, and the
second JPSS satellite to be available for launch in 2018, NOAA will
also provide the ground systems for both the JPSS and DOD
programs. NOAA is also planning technical changes to the satellites,
including using a smaller spacecraft than the one planned for
NPOESS and removing sensors that were planned for the NPOESS
satellites in the afternoon orbit." In addition, NOAA plans to transfer
the management of acquisition from the NPOESS program office to
NASA's Goddard Space Flight Center, so that it can be co-located at
a space system acquisition center as advocated by an independent
review team. NOAA has developed a team to lead the transition
from NPOESS to JPSS, and plans to begin transitioning in July and
complete the transition plan—including cost and schedule
estimates—by the end of September.

DOD is at an earlier stage in its planning process, in part because it
has more time before the first satellite in the morning orbit is
needed. DOD officials are currently developing plans—including
costs, schedules, and risks—for their new program, called the
Defense Weather Satellite System. DOD expects to make final

'NOAA officials noted that these dates could change as transition plans are developed

"NOAA officals are currently revisiting plans for the Space Environment Monitor, which
collects data to predict the effects of space weather on technological systems, and the
Microwave Imager/Sounder, which collects microwave images and data needed for
measurements such as rain rate and soil moisture. Although they plan to launch the Total
and Spectral Solar Irradiance Sulte, NOAA officials have not yet made a decision on which
satellite will host the sensor.
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decisions on the spacecraft, sensors, procurement strategy, and
staffing in August 2010, and begin the program immediately.”

Because neither agency has finalized plans for its acquisition, the
full impact of OSTP's decision on the expected cost, schedule, and
capabilities is unknown.

Cost: NOAA anticipates that the JPSS program will cost
approximately $11.9 billion to complete through 2024." Although
this estimated cost is less than the current baseline and recent
estimates for the NPOESS program, DOD will still need to fund and
develop satellites to meet the requirements for the early morning
orbit." DOD's initial estimates are for its new program to cost
almost $5 billion through fiscal year 2015, Thus, the cost of the two
acquisitions will likely exceed the baselined life-cycle cost of the
NPOESS program.

Schedule: Neither NOAA nor DOD has finalized plans that show the
full impact of the restructuring on the schedule for satellite
development. We have previously reported that restructuring a
program like NPOESS could take significant time to accomplish,
due in part to the time taken revising, renegotiating, or developing
important acquisition documents, including contracts and
interagency agreements.” With important decisions and negotiations

"DOD had orginally planned to make decisions on the spacecraft and sensors in June and
October 2010, respectively, but revised the dates for these decisions in late June 2010,
"“This estimate includes approximately $2.9 billion in NOAA funds spent on NPOESS
through fiscal year 2010, but does not include approximately $2.9 billion that DOD has
spent through fiscal year 2010 on NPOESS. NOAA officials also reported that the JPSS cost
estimate is at a higher confidence level than the previ NPOESS life-cycle cost esti

""Although the baseline is Iy $13.05 billion, we estimated in June 2000 that
this cost could grow by about £1 billion. In addition, officials from the Executive Office of
the President stated that they reviewed life-cycle cost estimates from DOD and the
NPOESS program office of §15.1 billion and $16.45 billion, respectively.

“This des approxd $2.0 billion in DOD funds spent on NPOESS through
fiscal year 2010, It is not a life-cycle cost estimate and could change as DOD completes its
requirements review and analysis of al for its new program. DHOD has not yet

developed a life-cycle cost estimate,

VGAO, Polur-orbiting Operational Environmental Satellites: Cost Increases Trigger Review
arnd Place Program s Direction on Hold, GAO-06-573T (Washington, D.C.; Mar. 30, 2006)
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still pending, it is likely that the expected launch date of the first
JPSS satellite will be delayed.

Capabilities: Neither agency has made final decisions on the full set
of sensors—or which satellites will accommodate them—for their
respective satellite programs. Until those decisions are made, it will
not be possible to determine the capabilities that these satellites will
provide and their associated costs.

Timely decisions on cost, schedule, and capabilities would allow
both acquisitions to move forward and satellite data users to start
planning for any data shortfalls they may experience. Until DOD and
NOAA finalize their plans, it is not clear whether the new
acquisitions will meet the requirements of both civilian and military
users,

Key Transition Risks and Continuing Development Challenges Threaten Satellite Data

Continuity

Moving forward, the agencies face key risks in transitioning from
NPOESS to their new programs, including loss of key staff and
capabilities, delays in negotiating contract changes and establishing
new program offices, failure to support the other agency's
requirements, insufficient oversight of new program management,
and potential cost growth from contract terminations and other
program changes.

Loss of key staff and capabilities. The NPOESS program office is
composed of NOAA, NASA, Air Force, and contractor staff with
knowledge and experience in the status, risks, and lessons learned
from the NPOESS program. This knowledge will be critical to
moving the program forward both during and after the transition
period. However, within the past year, the program office has lost its
Program Executive Officer, Deputy Program Executive Officer, and
System Program Director—the top three individuals who oversee
day-to-day operations. Thus, final critical decisions on work slow
downs and priorities will be made by a new Program Executive
Officer, who has only overseen the program for a few weeks. In
addition, program office staff have already begun leaving—or
looking for other employment—due to the uncertainties about the
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future of the program office. Unless NOAA and DOD are proactive
in retaining these staff, the new program may waste valuable time if
staff must relearn program details and may repeat mistakes made
and lose lessons learned by prior program staff.

Delays in negotiating contract changes and establishing new
programs. According to NOAA officials, the plan for JPSS may
require negotiations with contractors and between contractors and
their subcontractors. In addition, both NOAA and DOD will need to
establish and fully staff program offices to facilitate and manage the
transition and new programs, Until decisions are made on how the
program is to proceed with contract changes and terminations, the
contractors and program office cannot implement the chosen
solution, and some decisions, such as how to hold schedule slips to
a minimum, could become much more difficult.

Failure to support the other agency's requirements. As a joint
program, NPOESS was expected to fulfill many military, civilian,
and research requirements for environmental data. However,
because the requirements of NOAA and DOD are different, the
agencies may develop programs that meet their own needs but not
the other's. If the agencies cannot find a way to build a partnership
that facilitates both efficient and effective decision-making on data
continuity needs, the needs of both agencies may not be adequately
incorporated into the new programs.

Insufficient oversight of new program management: Under its new
JPSS program, NOAA plans to transfer parts of the NPOESS
program to NASA, but it has not yet defined how it will oversee
NASA's efforts. We have reported that NASA has consistently
underestimated time and cost and has not adequately managed risk
factors such as contractor performance. Because of these issues, we
listed NASA's acquisition mar t as a high-risk area in 1990,
and it remains a high-risk area today.” NOAA officials reported that
they are developing a management control plan with NASA and
intend to perform an independent review of this plan when it is
completed. They could not provide a time frame for its completion.

UGAD, High-Risk Series An Upeate, GAO-09-271 (Washington, D.C.: January 20061,
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Without strong NOAA oversight of NASA's management of program
components, JPSS may continue to face the same cost, schedule,
and contract management challenges as the NPOESS program.

« Cost growth resulting from contract and program changes. Because
neither acquisition has fully developed plans for their respective
programs, it is unclear whether contracts will need to be fully or
partially terminated, and what the terminations and other program
changes could ultimately cost. We have previously reported that if
the government decides to terminate a contract for convenience, it
must compensate the contractor—in the form of a termination
settlement—for the work it has performed.” However, a settlement
only addresses the government's obligation under a terminated
contract, and there may be additional costs. For example, additional
costs could result from awarding a new contract to replace a
terminated contract. Until NOAA and DOD make decisions and
plans for their programs, the full cost of contract and program
changes will be unknown.

NOAA, NASA, and DOD acknowledge that there are risks associated
with the transition to new programs, but they have not yet established
plans to mitigate these risks.

While NOAA and DOD are developing plans for their new programs, the
development of key NPOESS components is continuing. In recent
months, the program completed the development of the critical
imaging sensor, called the Visible/Infrared Imager/Radiometer Suite
(VIIRS), and delivered it to NASA for integration onto the NPP satellite.
Four of the five sensors intended for NPP are now on the spacecraft. In
addition, the program continues to work on components of the first
and second NPOESS satellites, which are to be transferred to NOAA
and DOD to become part of their respective follow-on programs.
However, the expected launch date of the NPP satellite has been
delayed by 9 months (moving the launch date to September 2011 or
later), due to technical issues in the development of the NPP sensor

“GAD, Defense A St Te iration Costs Are fv Not a flirng Reason (o
Continue Programs or Contracts That Othenvise Warrant Ending, GAO-D8-378
(Washington, D.C.: Mar. 14, 2008),
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that has not yet been integrated. In addition, the development of the
VIIRS sensor for the first NPOESS or JPSS satellite is experiencing
significant cost overruns. Further, the program is slowing down and
may need to stop work on key components because of potential
contract liabilities and funding constraints, but it has not developed a
prioritized list on what to stop first.

Until the transition risks are effectively mitigated, and unless selected
components are able to continue scheduled development, the launches
of NPP and the first NOAA and DOD satellites could be further delayed.
Further launch delays are likely to jeopardize the availability and
continuity of weather and climate data. For example, the POES satellite
currently in the afternoon orbit is expected to reach the end of its
lifespan at the end of 2012, If NPP is delayed, there could be a gap in
polar satellite observations in the afternoon orbit. Similarly, a delay in
the launch of the first JPSS satellite may lead to a gap in satellite data
after NPP reaches the end of its lifespan.

Federal Efforts to Ensure the Long-term Provision of Environmental
Data from Satellites Are Lacking

For over a decade, the climate community has clamored for an
interagency strategy to coordinate agency priorities, budgets, and
schedules for envire | satellites over the long term—and the
governance structure to implement that strategy. Specifically, in
1999, the National Research Council reported on the need for a
comprehensive long-term earth observation strategy and, in 2000,
for an effective governance structure that would balance
interagency issues and provide authority and accountability for
implementing the strategy.” The National Research Council and
others have repeated these concerns in multiple reports since then,
including after the agencies responsible for NPOESS canceled key

'ﬂnnunal Rmﬂ:h Council, Climate Research Committee, Adequacy of Climate Observing
(v D.C.: 1999); Nati Research Council, Space Studies Board:
Committee on Earth Studies, fssues in the Integration a{i?m.mfr and O;rmuumd Satedlite

Svstems for Climate Research: Part & Scienee and Design (Washington, D.C.;
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climate and space weather sensors from the program in 2006."
Similarly, in 1999, the Administrators of NOAA and NASA wrote
letters to OSTP noting the need for an interagency strategy and the
means to implement it,

While progress has been made in developing near-term interagency
plans, this initiative is languishing without a firm completion date,
and federal efforts to establish and implement a strategy for the
long-term provision of satellite data are insufficient. Specifically, in
2005, the National Science and Technology Council's Committee on
Environment and Natural Resources established USGEO to develop
an earth observation strategy and coordinate its implementation.
Since that time, USGEO assessed current and evolving
requirements, evaluated them to determine investment priorities,
and drafted the Strategic Assessment Report—a report delineating
near-term opportunities and priorities for earth observation from
both space and ground. According to agency officials, this report is
the first in a planned series, and it was approved by OSTP and
multiple federal agencies in May 2009. However, OSTP has not yet
forwarded the draft to the Committee on Environment and Natural
Resources and the President's National Science and Technology
Council because it is reconsidering whether to revise or move
forward with the plan. USGEO officials could not provide a schedule
for completing this near-term interagency plan.

This draft report is an important first step in developing a national
strategy for earth observations, but it is not sufficient to ensure the
long-term provision of data vital to understanding the climate. The
draft report integrates different agencies’ requirements and
proposes continuing or improving earth observations in 17 separate

""For example, see: National Research Council, C ittee on a Strategy 1o Mitigate the
Impact of Sensor Descopes and Demanifests on the NPOESS and GOES-R Spacecraft,
Ensuring the Climate Record from the NPOESS and GOES-R Spacecraft: Elements of a
Strategy to Recover Measurement Capabilities Lost in Progrm Restrueturing,

{ ing D.C.: 2008); N: Ry Couneil, C on Earth Science and
Applications from Space: A Community Assessment and Strategy for the Future, Earth
Seience and Applications from Space: National Imperatives for the Next Decade and
Bepond {Washington, D.C.: 2007); Center for Strategic and International Studies (Wigbels,
Lym etal.), Earth Observations and Global Change: Why? Where Are We? What Next™ A
Report of CSIS Space Infriatives (Washingron, DLC: July 2008).
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areas, using both satellite and land-based measuring systems.

However, the report does not include costs, schedules, or plans for
the long-term provision of satellite data. While the report does note
the importance of continuing certain near-term plans for sensors, it
does not make recommendations for what to do over the long term.

In addition, the federal government lacks a clear process for
implementing an interagency strategy. Key offices within the
Executive Office of the President with responsibilities for
environmental observations, including OSTP and the Couneil for
Environmental Quality, have not established processes or time
frames for implementing an interagency strategy—including steps
for working with OMB to ensure that agencies’ annual budgets are
aligned with the interagency strategy. As a result, even if an
interagency strategy was finalized, it is not clear how OSTP and
OMB would ensure that the responsibilities identified in the
interagency strategy are consistent with agency plans and are
funded within agency budgets.

Until an interagency strategy for earth observation is established,
and a clear process for implementing it is in place, federal agencies
will continue to procure their immediate priorities on an ad hoc
basis, the economic benefits of a coordinated approach to
investments in earth observation may be lost, and the continuity of
key measurements may be jeopardized. This will hinder our nation’s
ability to understand long-term climate changes.

Federal Agencies Lack a Strategy for the Long-term Provision of Space Weather Data

While key federal agencies have taken steps to plan for continued
space weather observations in the near term, they lack a strategy for
the long-term provision of space weather data. Similar to
maintaining satellite-provided climate observations, maintaining
space weather observations over the long term is important. The
National Space Weather Program, the interagency coordinating
body for the United States space weather community, has
repeatedly recommended taking action to sustain the space weather
observation infrastructure on a long-term basis.

Agencies participating in the National Space Weather Program have
taken short-term actions that may help alleviate near-term gaps in
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space weather observations, but OSTP has not approved or released
two reports that are expected to establish plans for obtaining space
weather observations over the long term. Specifically, NOAA and
DOD are seeking to replace key experimental space-observing
satellites.” Further, the National Space Weather Program recently
developed two reports at the request of OSTP documenting specific
recommendations for the future of space weather, one on what to
do about a critical NASA space weather satellite, called the
Advanced Composition Explorer, and the other on the replacement
of the space weather capabilities removed from the NPOESS
program. The program submitted the reports in October and
November of 2008, respectively. However, OSTP officials do not
have a schedule for approving or releasing the reports.

While the agencies’ short-term actions and the pending reports hold
promise, federal agencies do not currently have a comprehensive
interagency strategy for the long-term provision of space weather
data. Until OSTP releases the reports, it will not be clear whether
they provide a clear strategy to ensure the long-term provision of
space weather data—or whether the current efforts are simply ad
hoce attempts to ensure short-term data continuity. Without a
comprehensive long-term strategy for the provision of space
weather data, agencies may make ad hoc decisions to ensure
continuity in the near term and risk making inefficient decisions on
key investments.

Implementation of Recommendations Could Help Ensure Near- and
Long-Term Satellite Continuity

In the report being released today, we are making recommendations
to ensure that the transition from NPOESS to its successor

"NOAA has requested funding in fiscal year 2011 to refurbish NASA's Deep Space Climate
Observatory spacecraft to replace the experi 1 Advaneed C I Explorer
spacecraft and has requested funding to replace its Constellation Observing System for
Meteorology, Ionosphere, and Climate. DOD has begun efforts to develop a replacement for
its experil ] C jeationMavigation Outage Fi System satellite, which is
designed to sense space weather that affects how the Global Positioning System, high
frequency radio, and other communications devices work in low latitude areas.
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programs is efficiently and effectively managed.” Among other
things, we are recommending that the Secretaries of Defense and
Commerce direct their respective NPOESS follow-on programs to
expedite decisions on the expected cost, schedule, and capabilities
of their planned programs; direct their respective NPOESS follow-on
programs to develop plans to address key transition risks, including
the loss of skilled staff, delays in contract negotiations and setting
up new program offices, loss of support for the other agency’s
requirements, and oversight of new program management; and
direct the NPOESS program office to develop priorities for work
slowdown and stoppage to allow the activities that are most
important to maintaining launch schedules to continue.

In written comments on the NPOESS report, both NOAA and DOD
agreed with our recommendations and identified plans to implement
them. In addition, NASA made comments on two of our findings.
For example, NASA commented on our finding that NOAA would
need to provide enhanced oversight of NASA's management of the
JPSS program. NASA officials asserted that the proper basis for
comparison should not be their leading-edge research missions, but,
instead, should be their operational environmental satellite
programs. However, the JPSS program does include leading-edge
sensor technologies, and the complexity of these sensor
technologies has been a key reason for the cost growth and
schedule delays experienced to date on the NPOESS program. Thus,
it will be important for both NOAA and NASA to ensure that the
subcontractors are adequately managed so that technical, cost, and

hedule issues are minimized or mitigated. The full text of the three
agencies' comments and our evaluation of those comments are
provided in the accompanying report.

In the report issued in April, we made recommendations to improve
long-term planning for environmental satellites.” Specifically, we
recommended that the Assistant to the President for Science and
Technology, in collaboration with key Executive Office of the

"GAD-10-558.
TGAD-10-456,
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President entities (including the Office of Science and Technology
Policy, the Office of Management and Budget, the Council on
Environmental Quality, and the National Science and Technology
Council) establish a deadline to complete and release three key
reports on environmental observations, We also recommended that
the Assistant to the President direct USGEO to establish an
interagency strategy to address the long-term provision of
environmental observations from satellites that includes costs and
schedules for the satellites, as well as a plan for the relevant
agencies' future budgets, and establish an ongoing process, with
timelines, for obtaining approval of the interagency strategy and
aligning it with agency plans and annual budgets.

When asked to comment on our report, the Executive Office of the
President did not agree or disagree with our recommendations;
however, officials noted that OSTP is currently revising USGEOQ's
Strategic A nent Report to update information on launch
schedules and on the availability of certain measurements that have
changed since completion of the report a year ago. In crafting this
strategy, it will be important for OSTP to address long-term
interagency needs and to work with OMB to ensure that the long-
term plans are aligned with individual agencies’ plans and budgets.
If the plan does not include these elements, individual agencies will
continue to address only their most pressing priorities, other
agencies' needs may be ignored, and the government may lose the
ability to effectively and efficiently address its earth observation
needs.

In summary, at the end of this fiscal year, the federal government
will have spent 16 years and almost $6 billion to combine two legacy
satellite programs into one, yet will not have launched a single
satellite. Faced with expected cost growth exceeding $8 billion,
schedule delays of over 5 years, and continuing tri-agency
management challenges, a task force led by the President’s Office of
Science and Technology Policy decided to disband NPOESS so that
NOAA and DOD could pursue separate satellite acquisitions. While
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the two agencies are scrambling to develop plans for their
respective programs, it is not yet clear what the programs will
deliver, when, and at what cost, but it is very likely that they will
cost more than the existing NPOESS baseline and recent program
office estimates. Timely decisions on cost, schedule, and capabilities
are needed to allow both acquisitions to move forward. In addition,
the agencies face a number of transition risks, but neither agency
has developed plans to mitigate these risks. Meanwhile, the NPOESS
program is continuing to develop components of the NPP satellite
and components of the first two satellites. However, program
officials reported that they have slowed all development work, and
may need to stop work on these deliverables. Slowing or stopping
work could further delay the satellites’ launches, but the program
has not developed a prioritized list of what to stop first to mitigate
impacts on satellite launches. Until it does so, there may be an
increased risk of gaps in satellite data.

Although initial steps have been taken to ensure the short-term
continuity of key climate and space weather measurements from
satellites, the federal government has not taken the necessary steps
to ensure the long-term sustainment of these critical measurements.
For example, NOAA recently removed sensors from JPSS that were
originally planned for the NPOESS satellites in the afternoon orbit,
but it is unclear how this will affect other agencies and programs.
Until an interagency strategy for earth observation is established,
and a clear process for implementing it is in place, federal agencies
will continue to procure their immediate priorities on an ad hoc
basis, the economic benefits of a coordinated approach to
investments in earth observation may be lost, and the continuity of
key measurements may be lost. This will hinder our nation’s ability
to understand long-term climate changes and risk our ability to
measure, predict, and mitigate the effects of space weather.

GAO Contact and Staff Acknowledgments

If you have any questions on matters discussed in this testimony,
please contact David A. Powner at (202) 512-9286 or at

Page 1T



63
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Assistant Director; Kate Agatone; Franklin Jackson; Kathleen S.
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Chairman MILLER. Thank you, Mr. Powner.

Mr. Broun is recognized for a unanimous consent request.

Mr. BROUN. Thank you, Chairman. I ask unanimous consent that
Mr. Rohrabacher, who is a member of the full committee but not
this subcommittee, be allowed to participate as if he is a member.

Chairman MILLER. I will wait longer than I usually would for an
objection to that.

All right. Without objection, that is so granted.

Mr. BROUN. Mr. Chairman, if I could yield for 30 seconds, I
would like to thank Mr. Powner for y’all’s hard work, and I particu-
larly want to thank you for your yearly reports and all that you
have done for this committee. Without your hard work and partici-
pation it would be very difficult for us to do our job. So thank you
very much.

I yield back, Mr. Chairman.

Chairman MILLER. All right. We now need to go vote. You all are
at ease. We will be back.

[Recess.]
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Chairman MILLER. I will recognize myself now for five minutes
of questions.

I know this isn’t fair, and it is a lot more complicated than this,
that DOD had different needs from NOAA, but the solution of hav-
ing NOAA have one satellite with the afternoon orbit and DOD
having its own satellite for the morning orbit felt a little like a kin-
dergarten teacher sending one child to—two children to different
corners because they can’t stop arguing.

And we do need you all to get along. The DOD needs to get data
from NOAA, NOAA needs to get the data from DOD, and we need
to make sure that you all play nice in the future.

Mr. Klinger, what plans does DOD have to work with NOAA to
make sure they get the data that they need and to make sure that
you get the data from NOAA that they have that you need?

Mr. KLINGER. Mr. Chairman, I think it’s not just the plans that
we have. We actually have ongoing interaction right now with both
NOAA and NASA. Start with one point. We are going to continue
the relationship we have had that I mentioned in my opening
statement with respect to ground operations. The ground system
and the on-orbit operations, the Defense Department will be de-
pendent, just as it has been, on NOAA for the ground system and
for the operations, day-to-day operations as we are with our cur-
rent generation, the Defense Meteorological Satellite Program.

But, looking forward, one of the reasons we are moving very de-
liberately within the Defense Department is to ensure that we do
not take an action unilaterally that inadvertently places any of
NOAA or NASA’s equities, and specifically the NPP program, in a
disadvantaged position. So everything that we are doing with re-
spect to the Defense Weather Satellite System is measured and as-
sessed not just through the lenses that we would normally use on
a DOD-only satellite system, which would be defense and/or intel-
ligence equities—but, in fact, we thoroughly ensure first within the
Department that we are not going to do something that has — dis-
advantages one of our civil partners, whether that’s in terms of
thinking through what we want to do in the morning orbit—but ab-
solutely with respect to what changes we end up making, if any,
to the existing contract.

So, we—and NOAA and NASA, in my view—are inextricably tied
together in terms of how we move forward, though—as you pointed
out—there will be separate spacecraft programs provisioning the
morning and afternoon orbits.

Chairman MILLER. Okay. Ms. Glackin, how about NOAA’s plans
to play nice?

Ms. GLACKIN. We are very comfortable with the arrangement we
are moving into. We have literally, again, decades worth of history
in cooperating with the Department of Defense and sharing mete-
orological data. We work closely with the Air Force. I personally es-
tablished a working relationship with General Sheridan, who is the
director of satellite and missile command out in California that will
have oversight of Defense Weather Satellite System, and we have
been talking back and forth, as has Mary Kicza, my director of our
satellite line office.

So I think that we have this experience doing this, we have a lot
of commonality among our users for sharing of data there. We work



66

closely through the Office of Federal Coordinator for Meteorology
as a central focus for coordinating requirements and things like
this.

So I am quite comfortable moving forward.

Chairman MILLER. Dr. Abbott, does OSTP plan to play a con-
tinuing role in assuring the necessary cooperation, information
sharing, et cetera, between DOD and NOAA?

Ms. ABBOTT. Yes, we do, because it is of great interest to Dr.
Holdren and myself to see this decision through to an end point.

And I would add that, all along, from the beginning of the
taskforce’s operations until reaching a decision, the communication
and coordination across the agencies has been extraordinarily good.
We've had a lot of difficult moments in which we have had to deal
with some issues that were hard to decide, but in fact, the coopera-
tion has been quite good, and we have been able to negotiate
through a lot of challenging moments. And I think, at the end of
the day, we've got a program going forward that is consistent with
the visions of the agencies and their particular programs, and it
makes some sense for the nation.

Chairman MILLER. My time has expired. I now recognize myself
for a second round of questions.

Mr. Powner, you—in your testimony in the GAO reports you said
that there are still challenges and uncertainties in a polar satellite
program. What is your take on the importance of agency coopera-
tion and what must be done to address any issues there effectively?

Mr. POwNER. Well, just to reiterate, touching base on some of the
points that were made, I agree with Ms. Glackin that there is dec-
ades of experience, but if you look at the NPOESS program, that
was not a model for interagency coordination. So it’s great that we
are—Mr. Klinger is making comments that we are going to work
together. I think the key thing moving forward is, if you look at
the first satellites that are planned, the NOAA satellite, JPSS, is
almost identical to NPP. I mean, that is the plan, and when you
look at the initial plan for DOD, you clearly see their requirements
when you look at the microwave sensing capabilities, the SEM in-
strument that Mr. Klinger mentioned.

I think it will be very important as they go forward with the four
satellites that there’s a sharing of the sensors that will be included
so that the different agencies’ requirements are considered. That
was clearly one of the transition risks that we mentioned in our re-
port, that taking into consideration the other agencies’ require-
ments is still vital moving forward.

Chairman MILLER. Okay. Mr. Powner, you testified that we still
do not have a comprehensive plan, strategy for climate observation.
What is—who is your—who is it that you think should be in charge
of developing that comprehensive policy, that comprehensive plan?
How should we go forward and make sure that we correct that defi-
ciency?

Mr. PowNER. Well, I think there’s been some initial steps
through the Office of Science and Technology Policy. There is an
interagency working group, and they’ve put together some initial
plans that lay out the climate observations that we need to ensure
that there is continuity. I think there is 17 key observations that
they are focused on, and the key going forward is that OSTP con-
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tinues to exercise that leadership role so that we have the appro-
priate interagency coordination for continuity of all those key cli-
mate observations.

Chairman MILLER. Okay. Ms. Abbott, you, of course, heard the
testimony earlier and know the GAO’s view on this. What role does
OSTP plan to play in making sure there is a comprehensive plan
for climate observation?

Ms. ABBOTT. So, as I said in my testimony, what—now that the
NPOESS decision is behind us, we actually are going to focus at-
tention on the follow-on to that U.S. Group on Earth Observations
report, and to try to turn some of those considerations of the 17 pri-
ority areas into real priorities, aligned with budgets, aligned with
agency cooperation and coordination and developing a strategy
from that.

Chairman MILLER. We will take just a two-minute recess. I think
there are members who are planning to come back—or there were,
and I think we are going to—we need to check on their status. If
not, we will be done, but we will be in recess for a couple minutes.
And you all can talk among yourselves.

[Recess.]

Chairman MILLER. I understand Mr. Bilbray is on his way, but
I will now recognize myself for a third round of questions until he
gets here.

And these are questions, I think, that Mrs. Dahlkemper had in-
tended to pursue had the hearing today not been disrupted.

Undoubtedly the reason that there are so many well-behaved
people in the room today is that there are still a lot of unresolved
questions about contractors, and certainly Northrop Grumman has
been waiting with bated breath for the resolution of some of these
issues and perhaps others as well.

GAO has criticized the program as not having made the transi-
tion decisions necessary. What is now—what role do you see for
Northrop Grumman in the now two new programs, now two pro-
grams, and what can be done to expedite any decisions made with
respect to Grumman?

Ms. Glackin.

Ms. GLACKIN. Well, I think that what I would comment on is
NOAA and Department of Defense, I believe, are both very inter-
ested in leveraging the expertise and experience and investments
that the government has with Northrop Grumman; however, we
have made no final decisions in going forward at this point.

Chairman MILLER. Mr. Klinger.

Mr. KLINGER. I would echo what Ms. Glackin said. As I men-
tioned in my opening statement one of the things that is a priority
to us within the Department and also to our civil—our agency
counterparts and partners is to maximize the degree to which we
can take advantage of the investment that we made in NPOESS,
and that at the first order includes the expertise that Northrop
Grumman as the prime has gained.

In general at the moment I would just offer the following that
the contract right now is under the purview of the Air Force and
its contracting officer. We're still working through what the specific
changes that will attend the restructuring will have and that may
or may not require some renegotiation and changes to the contract.
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I don’t think, as a result, it is appropriate for me, nor are we really
ready at this point to provide those details.

There is no question that, as the Air Force sorts through that in
the run-up to the deadline of August 10, the Air Force will prepare
and update the acquisition strategy, including the specific contract
issues, and those will be submitted through our office to the Under
Secretary, Dr. Carter, and then that will become clear.

Chairman MILLER. Okay. Mr. Powner, any observations on the
n}(leed to—or how to expedite issues with contractors? To resolve
those.

Mr. POWNER. Well, clearly, I think a key decision moving forward
will be the size of the bus and the, you know, clearly with JPSS—
1 they decided to go with an NPP-like bus, but the size of the bus
will drive decisions. That will be a key driver going forward in
terms of the amount of contract leverage Ms. Glackin mentioned.

Chairman MILLER. Okay. Despite the fact I have two minutes
left on my questioning, I will now yield back to myself the balance
of my time and now recognize Mr. Bilbray for five minutes.

Mr. BIiLBRAY. Thank you, Mr. Chairman.

Let me sort of follow up and ask for sort of a clarification on
something that is near and dear to a lot of us that spend a lot of
time out in the water. You know, thousands of Americans both in
the military and civilian depend on the EPIRB locating devices, the
Emergency Satellite Communication Systems. And there is an as-
sumption out there that if a mariner, if an aircraft goes down and
that EPIRB goes off, that the authorities will be there in a very
short period. We will know you are in trouble, know where you are,
or whatever.

What has happened with the search and rescue satellite-aided
tracking system, and what is going to be the impact to the con-
sumer on this?

Ms. GLACKIN. I would be happy to take that one. I certainly
agree with you, sir. Search and rescue capabilities that our sat-
ellites provide are really a tremendous benefit to society and in
particular to mariners and aviators.

This type of instrument we have flown or some period of time.
It turns out to be a highly reliable instrument, and for the most
part lasts long after the life of other instruments on a spacecraft.
So today, for example, in the afternoon orbit we have three of these
that are currently running and operational.

With our decision to go with an NPP-like clone for the JPSS-1,
that particular instrument won’t fit on that bus. However, we are
still searching, and we will be looking at whether we, in fact, need
to fly it because of the redundancy up there and on what platform
we will fly that in that timeframe.

So that remains an open question now, but you should not doubt
our commitment to ensuring the continuity of that capability.

Mr. BiLBRAY. Well, you know, I really worry about seeing that
get bumped on this technology because, you know, we have got an
F-18 go down, the system is being depended on for pilots, we re-
quire it on American Flag votes, we really encourage civilian mari-
ners to carry this, and this assumption that somehow the United
States will keep this umbrella protection, I have the experience
just last year of losing, being dismasted off of Nicaragua with my
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family. There was the assumption there that if we really, really
needed something, we could flip that switch and within a matter
of hours people would know where we were and we were in trouble.

My biggest concern is what is the lag time now and should we
be telling our consumers now that, look, maybe you want to go to
the spot system, maybe you want to invest in a private alternative
because the Federal Government’s facility is not going to have the
coverage or the capability that we said it was going to have within
the next couple of years.

Ms. GLACKIN. Congressman Bilbray, I would like to assure you
we will have that capability there. We are committed to providing
that, it was part of the JPSS suite, so as we make decisions going
forward on exactly what—how we will fly that instrument, we will
certainly keep this committee and you informed about that.

Mr. BIiLBRAY. Now, by the—without the polar sensors which are
really the locators, I mean, our stationaries can tell us that some-
body is in trouble, but trying to figure out where they are precisely
is absolutely essential on this. How do we make that assurance if
we are not going to have that as part of our polar system?

Ms. GLACKIN. It will be included in the JPSS system. It is just
not going to fly on the first bus that we have announced. So we
have more decisions to make, and we will be making them in the
months ahead about how to fly the one climate instrument that
isn’t flying called TSIS, the Total Solar Irradiance, as well as
search and rescue, and there is a third set of instruments known
as user services, data collection capability.

So all three of those announcements are yet to come.

Mr. BILBRAY. That is based on the assumption that there is a
budget for this?

Ms. GLACKIN. That is correct, and there is. The President’s fiscal
year '11 budget includes all of the resources for that.

Mr. BiLBRAY. Do we have—that is a proposed budget?

Ms. GLACKIN. It is a proposed budget. Yes.

Mr. BILBRAY. So, you know, we are still in this thing, and I hope
that we all remember we are still operating with a proposed budget
from the Executive Branch, so all of this is still up in the air.

Ms. GLACKIN. Absolutely.

Mr. BILBRAY. And so we have got to make sure we condition that
if we can get this thing approved, if we can go down there, you are
showing us.

Let me go back to this total solar, you know, sensor issue. It al-
most appears to somebody who would be a skeptic that why would
the Federal Government be backing off on this sensor when we are
talking about the potential climate change, whatever, because I
think we all agree the greatest skepticism is coming from those
who are saying that the impact of the solar flares and the solar im-
pact on the temperatures is grossly underestimated by models or
operating off that.

To retreat from having those sensors would almost leave some of
my colleagues, including my surfing buddy to the right here, to
claim that there might be some cynical or conspiracy to make sure
those—that data is not collected because it may show that the mod-
eling have grossly underestimated the effect of solar radiation.
What would you say to my colleague about that kind of perception?
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Ms. GLACKIN. I would like to assure you and the committee that
we have not backed off from flying the sensor. We will fly the sen-
sor in this timeframe. The announcement that we made to fly an
NPP-like bus, which is a smaller bus, is driven by our need to
avoid a gap in this afternoon orbit. It represents the lowest tech-
nical and schedule solution for us.

So we are still working on our exact plans for flying these three
sensors that do not fit on that bus, but you should not doubt our
commitment to ensuring those will be flown.

Mr. BiLBRAY. Now, look. I am going to be very frank with you.
The American people watch what is going on in Washington and
what is going on with the Federal Government. There are a lot of
people making a lot for promises that affect average Americans’
personal lives; their health, their lifestyle, their prosperity, and a
lot people in this city are telling the American people trust us. We
can get this done. Trust us. We can do the job properly.

When we see, when the American people see the handling of this
proposal where you have got, you know, multiple jurisdictions and
what looks like an absolute shamble of a strategy and implementa-
tion, I mean, you understand why people really do get concerned
when Washington extends its footprint, say we are going to man-
age personal lives of people better, and don’t worry about it, and
they sit there and say, look, you know. You have got groups like
the Federal Government who for a decade has been trying to do
electronic medical records and are no closer now than they were
ten years ago. Or the fact that we are talking about our satellites,
and look what you guys did with that. You expect me to trust you
with my family’s future?

How do we tell the American people that, look, we can learn from
our mistakes, and we can move forward? How can we say that—
don’t use this as an example of how the Federal Government
screws up. What can I tell my constituents out of this experience?

Ms. GLACKIN. Yeah. I think the restructure of the NPOESS pro-
gram does three things for us. One is it really clarifies the acquisi-
tion responsibilities. Number two, it allowed us to propose a budget
to the Congress that we think is adequate to cover what is here,
and the third is it allows us to align with a proven acquisition cen-
ter that can bring the government expertise to bear for the over-
sight of this.

As part of that last part of it, I would like to highlight to this
committee that NOAA and NASA will use independent review
teams, so over and above what GAO might do on this program, we
will use independent review teams to review our plans, assess our
progress. We have been doing that with the GOES-R program, we
will be doing that with the JPSS as we move forward.

So we are not just allowing it to ourselves and our own oversight,
but we are seeking independent review as well.

Mr. BILBRAY. Thank you.

Chairman MILLER. Mr. Rohrabacher is recognized for five min-
utes.

Mr. ROHRABACHER. I would like to thank my colleague for asking
the questions in my name, of course. First of all, Mr. Chairman,
thank you very much for holding this very significant hearing, and
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I think the witnesses have given us a lot to think about, and I ap-
preciate the high caliber of witnesses that we have.

I notice it said that we have gone from—NPOESS has gone from
$7 billion in 2002, to $15 billion. Think what could we have done
with all of that extra money that Brian was talking about, and I
guess we could have given it to Goldman Sachs coalitions and
things like that.

So there has been a lot of money wasted here in Washington,
DC. A lot of money over the last couple years, and I would hope
that this was—Ilet me put it this way. This was a try. They were
trying to accomplish something, and they did not succeed in accom-
plishing what they set out to do. And I think that is less of a waste
than some of the money that we spent in the last 18 months in the
name of stimulus that has gone into the pockets of wheeler dealers
on Wall Street, et cetera, et cetera.

But back to this. Of—when we are talking about why this failed
or how we couldn’t reach the goal that we had in mind, one of those
things—is one of those goals the technology we needed to make the
climate determinations? There is a difference between climate and
weather, and the technology for this project between determining
what weather is going to be and the whole idea of climate research,
was the technology needed for this climate research, which I con-
sider to be a very, very questionable, goal in the first place, was
that part of the failure that we have here?

Mr. SCOLESE. No, sir. I don’t think it was because there is a mis-
sion flying today that we launched several years ago called Aqua
that is flying sensors that are—that were, if you will, the prede-
cessors of the sensors that were selected for NPOESS, and they are
doing climate and weather measurements, although it is a research
mission, so it is not tied into the operational stream.

So the technology and the—for accomplishing what NPOESS was
going to do has been demonstrated. It is flying. One of those cen-
ters has been flying for over ten years now.

Mr. ROHRABACHER. But it was—so we—it would not be accurate
to say that climate change, which some of us believe is not man-
made and thus we believe frankly it is a phony issue, but that com-
mitment to studying that and the technology needed to do that
study was not part of the reason why we went from 7 to 15 billion
and have not been able to accomplish the mission?

Mr. SCOLESE. I would not say that the technology was. No.

Mr. ROHRABACHER. Okay. Does anyone else have a comment on
that? Okay.

And what—how much was this? Okay. So what do we say is the
cause that—of this debacle? Do we say it was—was there, in fact,
technology that we couldn’t develop? Did we have a problem with
procurement problems here? Was it the launch systems that we
know there was some problem here with which launch systems
were going to be able to do this. Or is this just a lack of—in the
beginning it sounds like we just—we had too much confidence that
various bureaucracies could work together.

So what was the main driver of this debacle?

Ms. GLACKIN. I will take a cut at that and invite my colleagues
to chime in here, but I think as this Committee heard last year
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when they did a hearing on this and heard from Tom Young, the
independent review team chair, he highlighted several things.

One is the overall management structure and the—because of
the agencies’ missions, responsibilities, their postures and all, the
difficulty in being able to provide adequate oversight. He also high-
lighted to this committee that we were developing this satellite sys-
tem in a way that neither NOAA, NASA, or DOD would develop
one on their own, and that, in fact, meant that we weren’t using
a proven government acquisition center. So we weren’t availing
ourselves of talent that we had within the Federal Government to
provide——

Mr. ROHRABACHER. But the bureaucracy wasn’t right. I mean, it
wasn’t because it hadn’t done this type of thing before, and it
wasn’t—but it wasn’t the technology.

But we have—didn’t I hear Mr. Powner suggest that we are
still—there is still some technological risk at play right now?

Mr. POWNER. Yeah. Mr. Rohrabacher, there is one sensor—that
is, VIIRS—which has caused some problems with some of the over-
runs that you mentioned and with JPSS-1, the first NOAA sat-
ellite. That’s still not out of the woods.

But I would directly answer your question and say that every
level was at fault with NPOESS. There was issues with executive
level oversight, with the tri-agency overseeing it. There were issues
with program management, managing the program, and there were
issues with contractor and subcontractor oversight and perform-
ance.

So there was—almost every layer you look at there were issues
when you looked back over the years with what went wrong.

Mr. ROHRABACHER. We wish all of you success in trying to put
this back together again so that that $15 billion that has been in-
vested by the taxpayers aren’t just—doesn’t just go to waste. So if
we can—so thank you very much for focusing on this and being
very frank with us today, and we will be following this project and
hopefully get it done so that we can get—we can salvage something
out of this effort that is of value to the American people.

Thank you very much, Mr. Chairman.

Chairman MILLER. I understand Mrs. Dahlkemper is on her way,
but—no, she is not. Okay. My new information, she will not be
here.

I now recognize myself for one more round of questions.

Mr. Powner, you mentioned the VIIRS sensor as being the one
that was most difficult. Is that for climate research, or is that for
weather forecasting?

Mr. POWNER. I think when you look at VIIRS, it is probably a
combination of a number of things, and clearly VIIRS is on NPP,
the demonstration satellite that is going up, but it is also being
built for the first NOAA satellite, and in our report being released
today, we do mention that that satellite right now is viewed as
high risk for that first NOAA satellite.

Chairman MILLER. Ms. Glackin, what will be the effect of a con-
tinuing resolution on funding for the 2011 budget year, and will
that affect a launch date for the two new programs?

Ms. GLACKIN. The President’s fiscal year 2011 budget is critical
for us being able to move forward with the JPSS program. So in
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the event of a continuing resolution I believe we would work
through the Administration with Congress to see what our options
are, to be able to move forward here. We are quite sensitive to the
fact that this is proposed as a new program in the 2011 budget,
and Congress hasn’t made a determination on that yet. So we have
been working with both this committee and our appropriations
staffs as well in that regard.

Chairman MILLER. Okay. Mr. Klinger, same questions.

Mr. KLINGER. I would just echo what Ms. Glackin said, which is
that it is imperative that we get those funds to begin the DWSS
program so we will be doing essentially mirroring what NOAA does
in the event of a continuing resolution, which is to work through
the Administration and secure the release and funds that are ap-
propriate.

Chairman MILLER. I like the two of you agreeing with each
other. That is—all right.

Ms. Abbott, do we have a comprehensive catalog of our existing
assets for earth observations, and do you have an understanding of
the set of observations that need still be obtained?

Ms. ABBOTT. The USGEO report that I mentioned before that
Mr. Powner spoke of in their report noted is the first step in devel-
oping such a catalog. The agencies got together and identified the
seven—through looking through the lens of environmental policy
requirements, what are the major observations that are needed to
address those policy issues?

And so we have what is close to a catalog of needs. What we
don’t have is the articulation of that catalog against a set of prior-
ities and budgets. And that is the next step.

Chairman MILLER. Mr. Scolese, I understand that the new JPSS
program will be run out of the Goddard Space Flight Center. How
many positions, both NASA and contractor staff, do you expect to
manage this acquisition, this new program, and how will those
staffing levels compare to the NPOESS integrated program office,
which was projected to have about 170 staff?

Mr. ScoLESE. Well, let me take it backwards if you might. One
of the reasons that Tom Young suggested that the program be put
at an acquisition center isn’t because of the number of people that
are on the project but because of the number of people that can
support the project. At Goddard or at the Air Force’s SMC, we are
procuring or building lots of satellites and lots of sensors and all
of that technical capability with our engineering directorates and
safety and mission assurance directorates and science organiza-
tions (in the case of Goddard) come to bear, to help that organiza-
tion go off and achieve its goals. By having the ability to look
across many projects that are—some ahead of where you are at,
some behind where you are at, some using the same contractors—
you can identify issues that an individual project that is isolated—
as the IPO was—wouldn’t see.

So the fact that it is at the Goddard Space Flight Center is prob-
ably the most critical element of the program because you bring all
those resources to bear, to help the project succeed.

As far as the size of the project, it would be about the size of the
IPO, about 100 or so, civil servants and contractors working it, and
the staffing is going to come from very experienced people as I
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mentioned in my opening statement. We are bringing some of the
best people from our projects. The lead of it will be the very suc-
cessful leader of the Hubble servicing missions. We are bringing in
as their deputy the person who did the Solar Dynamics Observ-
atory, who has built a number of satellites, and we will be bringing
in people of that caliber—or have already brought people of that
caliber—from NASA and NOAA and the IPO in to go off and man-
age this program and oversee it.

Chairman MILLER. I now recognize Dr. Broun for five minutes of
questions.

Mr. BROUN. Thank you, Mr. Chairman. I think Mr. Bilbray had
a question. Is that correct? I would yield to him. Mr. Bilbray.

Mr. BiLBRAY. With the Chairman’s permission.

Question about the sensors. Are we including maintaining capa-
bility to be able to detect ozone and suspended particulates?

Ms. GLACKIN. Yes, we are. We have the OMPS sensor, both the
Nadir and the Limb, as part of JPSS-1.

Mr. BILBRAY. Okay. Mr. Chairman, just for the record, I know
people on this Committee have chuckled about the whole concept,
but I think that we really got to understand how important this as-
pect is of the suspended particulates and its affects and the ozone
issue, because there have been legitimate concerns raised about
people considering is global warming a factor we need to consider
or not, and the argument has gone back and forth.

But just to articulate how important this could be, if global
warming is a significant issue as some have said, we have to totally
reverse our policies on implementation of climate change legislation
because rather than looking at things like coal, which should be
the first operations, I know that makes—first operation shut down.
There may be a whole argument to reverse that decision and have
it as the last CO emissions shut down because there may be major
short-term benefits there that helps, would help to mitigate.

I just want to make sure the good science on this is out there,
and this sensing could be a critical component. I just hope we keep
our minds open as we develop these strategies. My biggest concern
I seen as too many people are making assumptions based on 1970,
concepts when there is a whole lot of new data and technology out
there, and this data may be critical at getting those of us in Wash-
ington to rethink our entire implementation strategy and actually
reversing our implementation strategies based on new data.

So I am glad to hear that. I think it is critical. It will at least
answer some questions and make sure, reassure us that our as-
sumptions may be, may continue to be followed up rather than
have them be reversed, and I will yield back to the gentleman.

Mr. BROUN. I thank the gentleman.

Mr. Chairman, I have got some written questions that I will sub-
mit for written responses if I could get you all to do that, and so
I will just ask one question orally today, and it is of Ms. Abbott.

OSTP has stated that this is a restructuring and not a cancella-
tion. How do you believe this affects the Nunn-McCurdy law which
says that 15 percent over budget Congress has to be notified, 25
percent it has to be reauthorized. So how do you think this affects
the Nunn-McCurdy law?
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Ms. ABBOTT. I am not an expert on the Nunn-McCurdy law, but
I think that the restructuring that we have proposed is not over
those limits, and I think that the—as we move forward with the
DOD portion of this program we’ll have a better sense of how—
what the costs are going forward.

Mr. BROUN. If it does go over, is Congress going to be informed
about this

Ms. ABBOTT. Yes.

Mr. BROUN. —and will you divide the programs or what is your
plan regarding that?

Mr. KLINGER. Dr. Broun, if I may, since Nunn-McCurdy is fo-
cused mainly on DOD acquisition, perhaps I can elaborate a little
bit on this.

Mr. BROUN. Mr. Klinger.

Mr. KLINGER. Yes. Yes, sir. From our calculus right now, the re-
structuring does not constitute a breach under the Nunn-McCurdy
statute, nor would, although our estimates are not final with re-
spect to the funding profile associated with the Defense Weather
Satellite System, we are working within the funds that we had pre-
viously planned to use for our share of NPOESS. So we believe that
the DWSS as it moves forward would not cross any of the Nunn-
McCurdy breach thresholds. But if for some reason there were a
breach, by definition we would do the necessary reporting and sub-
sequent work for recertification.

Mr. BROUN. Does this mark a rebaseline?

Mr. KLINGER. There will be a new acquisition strategy for the
DWSS, and there will be a new acquisition program baseline that
the Air Force will bring forward to OSD as we—as part of the defi-
nition of the new program. Or of the restructured DWSS.

Mr. BROUN. I look forward to hearing back from you guys what
is going to go on with that, too.

Mr. KLINGER. Yes, sir. We will be happy to do that.

Mr. BROUN. Mr. Chairman, I yield back.

Chairman MILLER. Thank you, Dr. Broun. That ends the ques-
tioning of the hearing. Dr. Broun has already said that he has
questions he will submit in writing. I may as well. Other members
may.

Before we bring this hearing to a close, I want to thank our wit-
nesses for testifying before our subcommittee today. Under the
rules of the committee, the record will remain open for two weeks
for additional statements from members and for answers to any fol-
low-up questions the subcommittee may have for the witnesses.

The witnesses are excused, and the hearing is now adjourned.

[Whereupon, at 12:10 p.m., the Subcommittee was adjourned.]
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NOAA and DOD have begun planning to transition the NPOESS program to
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preliminary plans for its new program—called the Joint Polar Satellite
Program—to mest the requirements of the aftermoon NPOESS orbit. DOD
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Because the NPP demonstration satellite was designed as a risk-reduction
mission, not as an operational asset, it has several limitations. These

limitations include fewer ground-based data processing systems, fewer
security controls, and a shorter satellite lifespan than exist for current or
planned operational satellites. These design limitations mean that, in some
NPP's data will not be as timely, useful, and secure as other polar
satellites and that there is a risk of a gap in the nation's climate and weather
services should NPP fail before the nexi satellite is launched. Agency oflicials
acknowledge these limitations and are assessing options to make NPP data
more timely and secure.
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The Honorable Paul Broun, Jr.

Ranking Member
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The National Polar-orbiting Operational Environmental Satellite System
(NPOESS) program was planned to be a state-of-the-art, environment
monitoring satellite system that would replace two existing polar-orbiting
environmental satellite systems. Managed jointly by the Department of
Commerce's National Oceanic and Atmospheric Administration (NOAA),
the Department of Defense (DODYULS. Air Foree, and the National
Aeronautics and Space Administration (NASA), the program was
considered eritical to the nation’s ability to maintain the continuity of data
required for weather forecasting (ineluding severe weather events such as
hurricanes) and global climate monitoring through the year 2026,

However, in the 8 years since the NPOESS contract was awarded, the cost
estimate has more than doubled—to about 515 billion, launch dates have
been delayed by over 5 years, significant functionality has been removed
from the program, and the program’s tri-agency management structure has
been ineffective, Importantly, delays in launching the satellites put the
program's mission at risk. To add these ¢ a task force led by
the White House's Office of Science and Technology Policy (OSTP}
reviewed the management and governance of the NPOESS program. In
February 2010, the OSTF Director announced his decision to disband the
ition and, instead, to have NOAA and DOD undertake

ns, with NOAA responsible for satellites in the
afternoon orbit and DOD responsible for satellites in the early-morning
orbit. While NOAA and DOD begin the transition to separate acquisitions,
the development of key components of the NPOESS program is
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continuing—including the development of sensors and ground systems
supporting a demonstration satellite called the NPOESS Preparatory
Project (NPP).

This report responds to your request that we (1) assess efforts to plan for
separate satellite acquisitions, (2) evaluate the status and risks of the key
NPOESS components still under development, and (3) evaluate the
implications of using the demonstration satellite’s data operationally. To
assess efforts to plan for separate satellite acquisitions, we reviewed the
task force's decision to disband the NPOESS program and NOAA's
preliminary plans for a replacement satellite program, and we interviewed
OSTP, NOAA, and DOD officials. To evaluate the status and risks of key
program components, we reviewed program documentation including
status briefings, monthly program management documents, and cost
reports. To evaluate plans for and implications of using the demonstration
satellite’s data operationally, we compared the agencies' plans for using
NPP data to the plans for using NPOESS data and interviewed relevant
NOAA, NASA, and DOD officials. In addition, this report builds on work
we have done on environmental satellites over the last several years.'

'GAD, Polar-Orbiting Environmental Satellites: With Costs Increasing and Data

Ce at Risk, I NeeM in N-ﬂymlzy Denswu Making, GAO-00-TTZT
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We condueted this performance audit from August 2009 to May 2010 in
accordance with generally accepted government auditing standards. Those
standards require that we plan and perform the audit to obtain sufficient,
appropriate evidence to provide a reasonable basis for our findings and
conclusions based on our audit objectives, We believe that the evidence
obtained provides a reasonable basis for our findings and conclusions
based on our audit objectives. Additional details on our objectives, scope,
and methodology are provided in appendix 1.

Background

Since the 1960s, the United States has operated two separate operational
polar-orbiting meteorological satellite systems: the Polar-orbiting
Operational Environmental Satellite (POES) series, which is managed by
NOAA, and the Defense Meteorological Satellite Program (DMSF), which
is managed by the Air Force.” These satellites obtain environmental data
that are processed to provide graphical weather images and specialized
weather products. These satellite data are also the predominant input to
numerical weather prediction models, which are a primary tool for
forecasting weather days in advance —including forecasting the path and
intensity of hurricanes. The weather products and models are used to
predict the potential impact of severe weather so that communities and
emergency managers can help prevent and mitigate its effects. Polar
satellites also provide data used to monitor environmental phenomena,
suech as ozone depletion and drought conditions, as well as data sets that
are used by researchers for a variety of studies such as climate monitoring.

Unlike geostationary satellites, which maintain a fixed position relative to
the earth, polar-orbiting satellites constantly eirele the earth in an almost
north-south orbit, providing global coverage of conditions that affect the
weather and elimate. Each satellite makes about 14 orbits a day. As the
earth rotates beneath it, each satellite views the entire earth's surface
twice a day, Currently, there is one operational POES satellite and two
operational DMSP satellites that are positioned so that they cross the
equator in the early moming, midmoming, and early aftermoon. In
addition, the government is also relying on a European satellite, called the

*NOAA provides command and control for bath the POES and DMSP satellites after they
are in orbit.
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Meteorological Operational (MetOp) satellite,” Together, they ensure that,
for any region of the earth, the data provided to users are generally no
more than 6 hours old. Besides the four operational satellites, six older
satellites are in orbit that still collect some data and are available to
provide limited backup to the operational satellites should they degrade or
fail. The last POES satellite was launched in February 2009 and declared
aperational in early June 2000, The Air Force plans to launch its two
remaining DMSP satellites as needed. Figure 1 illustrates the current
operational polar satellite configuration.

Figure 1: Configuration of Operational Polar Satellites

“The Buropean Organisation for the Exploitation of Meteorological Satellite’s MotOp

program s a seres of three polarorbiting satellites dedicated to operational meteorology.

MetOp satellites are planned to be launched sequentially over 14 years, The first of these
Hites was | hed in 2006 and § ly operational.
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Polar Satellite Data and

Products

Polar satellites gather a broad range of data that are transformed into a
variety of products. Satellite sensors observe different bands of radiation
wavel hs, called ct 1s, which are used for remotely determining
information about the earth's atmosphere, land surface, oceans, and the
space environment. When first received, satellite data are considered raw
data. To make them usable, processing centers format the data so that
they are tim ed and include earth location and calibration
information. After formatting, these data are called raw data records. The
centers further process these raw data records into channel-specific data
sets, called sensor data records and temperature data records. These data
records are then used to derive weather and climate products called
environmental data records. These environmental data records include a
wide range of atmospheric products detailing cloud coverage,
temperature, humidity, and ozone distribution; land surface products
showing snow cover, vegetation, and land use; ocean products depicting
sea surface temperatures, sea ice, and wave height; and characterizations
of the space environment. Combinations of these data records (raw,
sensor, temperature, and environmental data records) are also used to
derive more sophisticated products, including outputs from numerical
weather models and assessments of climate trends. Figure 2 is a simplified
depiction of the various stages of satellite data processing, and figure 3
depicts examples of two different weather products.

Figure 2: Stages of Satellite Data Processing
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Figure 3: Examples of Weather Producls

NPOESS Overview: With the expectation that combining the POES and DMSP programs would
Inception, Management. reduee duplication and result in sizable cost savings, a May 1004
Structure, and Acquisition Presidential Decigion Divective required NOAA and DOD to converge the
Stralﬂgv two satellite programs into a single satellite program capable of satisfyving

’ both civilian and military requirements.? The converged program,
NPOESS, was considered critical to the nation’s ability to maintain the
continuity of data required for weather forecasting and global climate
monitoring,

To manage this program, DOD, NOAA, and NASA formed a tri-agency
Integrated Program Office. Within the program office, each agency has the
lead on certain activities: NOAA has overall program management
responsibility for the converged system and for satellite operations; the Air
Foree has the lead on the acquisiion; and NASA has primary responsibility
for facilitating the development and incorporation of new technologies

*Presidential Decision Directive NSTC-2, May 5, 1004,
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into the converged system, NOAA and DOD share the cost of funding
NPOESS, while NABA funds specific technology prajects and studies, In
addition, an Executive Committee—made up of the administrators of
NOAA and NASA and the Under Secretary of Defense for Acquisition,
Technology, and Logistics—is responsible for providing policy guidance,
ensuring agency support and funding, and exercising oversight authority.
Figure 4 depicts the organizations that make up the NPOESS program
office and lists their responsibilities.

Figure 4: NPOESS Program Roles and Responsibilities

Agancy i Malienal Asronaulics and |
Atmosphens Administration Space Admininatrason
Flasponsibility Owverall program Acquizition Technologies
management and
aniplite cperations
Fundng Shared funding Speciic tchnology
for NPDESS projeots and studies

Seurcw: QA analpis of HPOESS program ofis dala

NPOESS is a major system acquisition that was originally estimated to
cost about 6.5 billion over the 24-year life of the program from its
inception in 1605 through 2018, The program includes satellite
development, satellite launch and operation, and ground-based satellite
data processing. When the NPOESS engineering, manufactining, and
development contract was awarded in August 2002, the cost estimate was
adjusted to 7 billion.

Acquisition plans called for the procurement and launch of six satellites
over the life of the program, as well as the integration of 13 instruments—
consisting of 10 environmental sensors and 3 subsystems. Together, the
Sensors were to receive and transmit data on atmospherie, cloud eover,
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environmental, elimatic, oceanographic, and solar-geophysical
observations. The subsystems were to support non-environmental search
and rescue efforts, system survivability, and environmental data collection
activities,

In addition, a demonstration satellite, called the NPOESS Preparatory
Project (NPP), was planned to be launched several years before the first
NPOESS satellite in order to reduce the risk associated with launching
new sensor technologies and ensure continuity of climate data with
NASA's Earth Observing System satellites. NPP is a joint mission between
the NPOESS program office and NASA. NPP was to host four NPOESS
sensors and provide the program office and the processing centers an
early opportunity to work with the sensors, ground control, and data
processing systems.”

When the NPOESS development contract was awarded in 2002, the
schedule for launching the satellites was driven by a requirement that the
NPOESS satellites be available to back up the final POES and DMSP
satellites should anything go wrong during the planned launches of these
satellites,” Barly program milestones included (1) launching NPP by May
2006, (2) having the first NPOESS satellite available to back up the final
POES satellite launch then planned for March 2008, and () having the
second NPOESS satellite available to back up the final DMSP satellite
launch then planned for October 2000, If the NPOESS satellites were not
needed to back up the final predecessor satellites, their anticipated launch
dates would have been April 2000 and June 2011, respectively.

“The four original sensors on NPP were lhe- \lsnble:‘lnl‘rwd Imager/Radiometer Suite, the
Cross-track Infrared Sounder, the Ady d T Sounder, and the
Orzone Mapping and Profiler Suite. In January 2008, the NPOESS Executive Committes
agreed to add the Clouds and the Barth's Radiant Energy System sensor to NPP.

“The contract was awarded |oTRW in Au@sr. 2002, Shortly after the contract was awarded,
Northrop € Space Tect d TREW and became the prime contractor
an the NPOESS project.
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Cost Increases, Schedule
Delays, and Technical
Problems Led to a
Decision to Restructure
NPOESS in 2006

Over several years, we reported that NPOESS had experienced continued
cost increases, schedule delays, and serious technical problems,” By
November 2005, we estimated that the cost of the program had grown
from £7 billion to over $10 billion. In addition, the program was
experiencing major technical problems with a critical imaging sensor that
were expected to delay the launch date of the first satellite by almost 2
years. These issues ultimately required difficult decisions to be made
about the program’s direction and capabilities.

The Nunn-MeCurdy law requires DOD to take specific actions when a
major defense acquisition program’s cost growth exceeds certain
thresholds.” Where applicable, the law requires the Secretary of Defense to
certify the program to Congress when it is expected to overrun its current
baseline by 25 percent or more, In November 2005, NPOESS breached the
25 percent threshold, and DOD was required to certify the program for it
to continue. The requirements for certifying a program, as relevant here,
involved a determination that (1) the program is essential to national
security, (2) there are no alternatives to the program that will provide
equal or greater military capability at less cost, (3) the new estimates of
the program's cost are reasonable, and (4) the management structure for
the program is adequate to manage and control costs, DOD established tri-
agency teams—made up of DOD, NOAA, and NASA experts—to work on
each of the four elements of the certification process.

In June 2006, DOD (with the agreement of both of its partner agencies)
certified a restructured NPOESS program, estimated to cost £12.5 billion
through 2024—an increase of $4 billion more than the prior life-cyele cost
estimate.” This restructuring decision delayed the launch of NPP and the
first two satellites (called C1 and C2) by roughly 3 to 5 vears—a deviation
from the requirement to have NPOESS satellites available to back up the
final POES and DMSP satellites should anything go wrong during those
launches. The restructured program also reduced the number of satellites

"GAC-06-5TIT, GAO-06-248T, GAD-04-1054, GAC03-887T, and GAC-D2-684T.

10 18,0, § 2433 (Supp. V 2005), For the current provisions of Numn-McCurdy that are
reflected herein see 10 US.C. §§ 2433 and 2433a (Supp. 111 2008},

"DOD estimated that the acquisition portion of the certified program would cost $11.5
billion. The acquisition portion includes satellite development, production, and launch, but
not operations and support costs after launch. When combined with an estimated $1 billion
for operations and support after launch, this brings the program life-cycle cost to $12.5
billion.
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10 be produced by relying on European satellites for the midmoming orbit
and planning to use NPOESS satellites in the early-morning and afternoon
orbits. In addition, in order to reduce program complexity, the Nunn-
MeCurdy certification decision decreased the number of NPOESS
instruments from 13 to 9 and reduced the functionality of 4 sensors, Table
1 summarizes the major program changes made by the Nunn-McCurdy
certification decision and table 2 deseribes the sensors that were planned
for NPP and NPOESS after the Nunn-MeCurdy certification.

Table 1: Major Changes to the NPOESS Program by the Nunn-McCurdy Certification Decision

Program after the Nunn-McCurdy decislon {as of

Key area Program before the Nunn-McCurdy decision  June 2006)
Lie-cycle range 1865 threugh 2020 1985 through 2026
Estimated [le-cycle cost  $8.4 billion $12.5 billion®

Launch schedule

MPP by October 2006
First NPOESS {C1) by November 2009
Second NPOESS (C2) by June 2011

NPP by January 2010
C1 by January 2013
C2 by January 2016

Management structure System Frogram Director reports to a tri-agency  System Program Director is responsible for day-to-day
stearing and the tri-agency and reparts to the Program
Committee Executive Officer
Independent program reviews noted Program E Officer prog and
system engineering and cost analysis staff repors to the tri-agency Executive Commiltee

Number of satefites & {in addition 1o NFP) 4 {in addition to NPP)

MNumber of orbits 3 {early morning, midmerning, and afternoon) 2 {early morning and afterncon; will rely on European

satellites for midmormning orbit data)

Number and complement
of instruments

13 Instruments (10 sensors and 3 subsystems)

Sinstruments (7 sensors and 2 subsystems), 4 of the
sensors are o provide fewer capabiliities

Number of environmenial
data records

55

39 {6 are to be degraded products)

B AL sy i gran

» dam

“Although the program's life cycle was through 2026, the cost estimate was only through 2024,
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Table 2: Description of Expecled NPP and NPOESS Sensors, as of May 2008

Sensor Description

Advanced Technology Microwave Sounder energy and by the almosphere and is to be
used with infrared sounding data Tromthe Cross-track Infrared Sounder to produce
daily global atmespheric idity, and pressure profiles.

Microwave Imager/Sounder Collects microwave images and dala needed to ine sea ice ization
and measure rain rate, ocean surface wind speed and direction, amount of water in
the clouds, and soil mot as well as and idity at different
atmospheric levels.

Cross-track Infrared Sounder (CriS)

Collects measurements of the earth’s radiation lo determine the vertical distribution of
temperature, moisture, and pressure in the atmosphere.

Clouds and the Earlh’s Radiant Energy
System sensor

solar short: K and | { by the earth
back into space on a worldwide scale to enhance leng-term climate studies.

Qzone Mapping and Profiler Suite (OMPS)

Collects data needed to measure the amount and distribution of ozone in the earth's
atmosphere. Consists of two components (limb and nadir) that can be provided
separataly.

Space Environment Monitor

Collects dala to identify, laﬂuca and predict the effects of space weather on
systems, il Is] and radio links.

Total and Spectral Solar Irradiance Sensor

Moniters and captures total and spectral solar irradiance data.

Vi ImagerF Suite
VIIRS)

Collects images and radiometric data used to provide information on the earth's
clouds, almosphere, ccean, and land surfaces.

The changes in NPOESS sensors affected the number and quality of the
resulting weather and environmental products. In selecting sensors for the
restructured program during the Nunn-MeCurdy process, decision makers
placed the highest priority on continuing current operational weather
capabilities and a lower priority on obtaining selected environmental and
climate measuring capabilities. As a result, the revised NPOESS system
had significantly less capability for providing global elimate, ocean, and
space environment measures than was originally planned. Specifically, the
number of environmental data records was decreased from 55 to 34, of
which & were of a reduced quality. The 30 data records that remain inelude
cloud base height, land surface temperature, precipitation type and rate,
and sea surface winds, The 16 data records that were removed include
cloud particle size and distribution, sea surface height, net solar radiation
at the top of the atmosphere, and produets to depict the electric fields in
the space environment. The six data records that are of a reduced quality
inchide ozone profile, soil moisture, and multiple products depicting
energy in the space environment.

After the 2006 Nunn-McCurdy decision, the NPOESS Executive Committee
decided to add selected sensors back to individual satellites in order to
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address concerns from the climate community about the loss of key
elimate data. In January 2008, the Committee approved plans to include
the Clouds and the Earth’s Radiant Energy System sensor on the NPP
satellite, In addition, in May 2008, the Committee approved plans to
inchude a Total and Spectral Solar Irradiance Sensor on the C1 satellite,
Table 3 shows which sensors were planned for NPP and the four satellites
of the NPOESS program, called C1, C2, C3, and C4, as of May 2008,
Program officials acknowledged that these configurations could change if
other parties decide to develop the sensors that were canceled.

Table 3: Configuration of Sensors Planned for NPP and NPOESS Satellites, as of May 2008

NPOESS NPOESS NPOESS NPOESS

Sensor NPP  C1(PM) C2(AM) C3(PM) C4(AM)
A T ay Sounder X X Q X o
Microwave Imager/Sounder —_ -_ X X X
Cross-rack Infrared Sounder (CrlS) X 4 ] X [o]
Clouds and the Earth’s Radiant Energy System sensor X x —_ —_ -
Qzone Mapping and Profer Sufte (OMPS) Nadir / Limb components’ XK bale] - xIQ -
Space Enviranment Monitor - X - X —_
Tolal and Spectral Solar Imadiance Sensor — X (o] — o]
v ImagerF Sulte (VIIRS) X X X F3 F3

Key:

¥ = Sansor is curmenty planned for this satellite

O = Cancelad during the Nunn-McCurdy cartification, but could be restored 1o this satellita
— = Not applicable—sansor was never planned for this satalite

Sourma (LAC) anafysis of " thoe cam

“The OMPS sansor consists of two components, called he nadir and limb. Duning the 2006
rastructuning, a decision was made to remove the kmb component from both C1 and C3 satellites.

NPOESS Continued to
Experience Management
Challenges, Cost Overruns,
and Schedule Delays after
the 2006 Restructuring

After the program was restructured, the NPOESS program continued to
experience cost growth, schedule delays, and management challenges, In
April 2007, we reported that DOD's plans to reassign the Program
Executive Officer would unnecessarily increase risks to an already risky
program.” We also reported that, while the program office had made
progress in restructuring NPOESS after the June 2006 Nunn-MeCurdy
certification decision, important tasks leading up to finalizing contract
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cl T ined to be completed. Specifically, executive approval of key
acquisition documents was about 6 months late at that time—due in part
to the complexity of navigating three agencies’ approval processes, To
address these issues, we recommended that DOD delay the reassignment
of the Program Executive Officer until all sensors were delivered to NPP,
and that the appropriate agency executives finalize key acquisition
documents by the end of April 2007,

In May 2008, we reported that DOD had reassigned the Program Executive
Officer and that key acquisition documents were more than a vear late, We
reiterated our prior recommendation that the agencies immediately
complete the acquisition documents.” In addition, we reported that poor
workmanship and testing delays caused an S-month slip to the expected
delivery date of the Visible/Infrared Imager/Radiometer Suite (VIIRS)
sensor. This late delivery caused a corresponding delay in the expected
launch date of the NPP demonstration satellite, moving it to June 2010,

In June 2008, we also reported that the program’s life-cycle costs,
estimated at $12.5 billion, were expected to rise by approximately $1
billion because of problems experienced in the development of the VIIRS
and Cross-track Infrared Sounder (CrlS) sensors, the need to revise
outdated operations and support cost estimates, and the need to modify
information security requirements on ground systems,” Program officials
subsequently modified their life-cyele cost estimate in December 2008 to
$1:3.95 billion, which ineluded about £1.15 billion for revised pre- and post-
laumch operations and support costs and about $300 million to address
development issues. The revised cost estimate did not inelude funds to
modify information security requirements.

In June 2008, we added to our previous concems about the tri-ageney
oversight of the NPOESS program.” Specifically, we reported that the
Executive Committee was ineffective because the DOD acquisition executive
did not attend committes meetings; the committee did not track its action
items to closure; and many of the committee’s decisions did not achieve
desired outcomes. We also reported that the life-cycle cost estimate of $13.95
billion was expected to rise by another $1 billion, and the schedules for NPP

" GACOS-518,
SGACHSBT,

UGACIE61.
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and the first two NPOESS satellites were expected to be delayed by 7, 14, and
5 months, respectively. (See table 4 for the history of cost and schedule
estimates for the program.) We recommended that the DOD Executive
Committes member attend and participate in Executive Committee meetings,
and that the Executive Comumnittee better track and manage risk and action
items, Additionally, we recommended that the program develop plans to
mitigate the risk of gaps in satellite continuity and establish a realistic time
frame for revising the program’s cost and schedule baselines,

Table 4: Changes in NPOESS Life-Cycle Cost Estimates and Estimated Satellite
Launch

(Dollars in billions)

Life-cycle
As of cost estimate  NPP launch C1 launch C2 launch
August 2002 $7.0 May 2008 April 2008 June 2011
July 2003 7.0 Oclober 2006  Movember 2008 June 2011
September 2004 8.1 Cclober 2006 MNovemnber 2008 June 2011
August 2005 8.1 Apeil 2008 December 2010 December 2011
June 2008 12.5 January 2010 January 2012 January 2016
December 2008 13.95 January 2010 January 2013 January 2016
June 2008 14.95" January 2011 March 2014 May 2016
Sourcs GAS analyss ol program ol 3 conimetor dain

“This is a GAO estimats based on our analysis of contractor data

To address risks and challenges, the NPOESS Executive Committee
sponsored a series of reviews of the program. Two of the reviews,
conducted in 2007 and 2008, examined the feasibility of alternative
management strategies, Both of these reviews recommended against
changing the prime contractor and made recommendations to improve
other aspects of program management—including the government's
executive and program management and the contractor’s management. In
the fall of 2008, an independent review team assessed the program and
delivered its final report in June 2009, Among other things, the
independent review team found that the program had a low probability of
suecess, the continuity of data was at risk, and the priorities of DOD and
NOAA were not aligned. The team recommended using NPP data
operationally to mitigate potential gaps in coverage, co-locating the
program at an acquisition center, and involving the White House to resolve
priority differences. In March 2000, in response to a draft of the review
team’s report, the NPOESS Executive Committee decided to use NPP data
operationally,
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Executive Office Review
Led to a Decision to
Disband the NPOESS
Program

In August 2009, the Executive Office of the President formed a task force,
led by the Office of Science and Technology Policy (OSTP), to investigate
the management and acquisition options that would improve the NPOESS
program.” Specifically, the task force sought to identify a governance
structure that would address the problems in schedule and budget, and the
risk of a loss of satellite data due to delays in launching the satellites., In
performing its review, the task force worked with NOAA, DOD, and NASA
representatives and attended Executive Committee meetings.

In February 2010, the Director of OSTP announced that NOAA and DOD
will no longer jointly procure the NPOESS satellite system; instead, each
agency would plan and acquire its own satellite system. Specifically,
NOAA is to be responsible for the afternoon orbit and the observations
planned for the first and third NPOESS satellites. DOD is to be responsible
for the moming orbit and the observations planned for the second and
fourth NPOESS satellites. The partnership with the European satellite
agencies for the midmorning orbit is to continue as planned. In addition,
the task force explained that part hips between DOD, NOAA, and
NASA should continue and encouraged the agencies to continue joint
efforts in the areas that have been successful in the past, such as the
command and control of the satellites, Moving forward, while NOAA and
DOD develop plans for separate acquisitions, the development of key
components of the NPOESS program is continuing. Specifically, the
program is continuing to develop the instruments and ground systems
supporting NPP and selected components of the first two NPOESS
satellites, which will likely be needed by the NOAA and DOD follow-on
programs,

*The NPOESS task force consisted of participants from OSTP, the Office of Management
and Budget, and the Natlonal Security Couneil.
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Agencies Have Begun
Planning for Separate
Acquisitions, but the
Impact of This New
Approach Is Not Fully
Known and Key
Transition Risks Exist

NOAA and DOD have begun planning to transition the NPOESS program
to separate acquisitions, but the agencies are at different stages in
planning and neither has finalized its plans, NOAA has developed
preliminary plans for a new program to fulfill the requirements of the
afternoon XNPOESS orbit. DOD has just begun planning how it will meet
the requirements of the morming orbit, and expects to have initial
decisions on how it will proceed in acquiring the spacecraft and sensors
by June 2010 and October 2010, respectively. Because neither agency has
completed its plans, the impact of the decision to disband the program on
expected costs, schedules, and promised capabilities has not yet been fully
determined. However, it is likely that the decision will further delay the
first satellite’s launch schedule, add to the overall cost, and remove
selected capabilities. Moving forward, the agencies face key risks in
transitioning from NPOESS to two separate programs. These risks include
the loss of key staff and capabilities, added delays in negotiating contract
changes and establishing new program offices, the loss of support for the
other agency's requirements, and insufficient oversight of new program
management. Until these risks are effectively mitigated, it is likely that the
satellite programs’ costs will continue to grow and launch dates will
continue to be delayed, Further delays are likely to jeopardize the
availability and continuity of weather and climate data,

NOAA and DOD Have
Begun Planning for Their
Separate Acquisitions, but
the Impact on Cost,
Schedule, and Capabilities
Is Not Fully Known

NOAA and DOD have begun planning to transition the NPOESS program
to separate acquisitions, but the two agencies are at different stages in
pl g. NOAA has developed preliminary plans for its new satellite
acquisition program—called the Joint Polar Satellite System (JPSS).
Specifically, NOAA developed plans for two satellites to fly in the
afternoon orbit, NOAA plans to have the first JPSS satellite, formerly
NPOESS Cl, available for launch in 2015, and the second JPSS satellite,
formerly NPOESS C3, available for launch in 2018, NOAA will also
provide the ground systems for both the JPSS and DOD programs, Current
plans estimate that the life-cyvele cost of the JPSS program will be
approximately $11.9 billion, which includes $2.9 billion in NOAA funds
spent on NPOESS through fiscal year 2010."

“NOAA officials noted that these dates could change as transition plans are developed.

“T'his estimate does not include approximately $2.9 billion that DOD has spent through
fiscal year 2010 on NPOESS,
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NOAA is also considering technical changes to the program that involve
the size of the spacecraft and the sensors to be included on each of the
satellites. Specifically, NOAA is considering using a smaller spacecraft
than the one planned for NPOESS, NOAA is also considering removing
sensors that were planned for the NPOESS C1 and O3 satellites and
abtaining those data from other sources, including international
satellites.” Table 5 includes preliminary plans for which sensors will be
accommodated on the JPSS satellites.

L ————
Table 5: Configuration of Sensors Planned for NPF and JPSS Satellites, as of March

2010
JPSS-1{C1  JPSS-2(C3
Sensor NPP  equivalent} equivalent)
Ad d ay X X X
Microwave Imager/Sounder -_ -_ v]
Cross-frack Infrared Sounder (CrlS) X X x
Clouds and the Earth's Radiant Energy X X X
System/Earth Radiation Budget Sensor’
Qzone Mapping and Prolier Suite (OMPS) KK X K
Madir/Limb components"
Space Environment Monitor - [v] v]
Total and Spectral Solar Iradiance Sensor -_— 1 £ d
Visi Imagen/A Sulte (VIRS) X X X
Key.

X = Sensor 1§ curently plannad for this satellite
7 = A decision has not bean mads as 1o whather it will ba on 1his satellite

0= Sensor was plannad for the NFOESS satellita, but NOAA currently doas not plan to include it on
the JPSS satsllite

— = Not applicable—sensor was naver planned for this satalite

Source GAC anafyms of NFOESE program altce data
“The Clowds and the Earth's Radant Emrgy System sensor is to be included on NPP and JPSS-1
The Earth Budget 5 to be included on JPSS-2.

"The OMPS sensor consists of two components, called the nadir and limb, During the 2006 restructuring
a decison was made 1o remove the Bmb componant from both C1 and C3 satelites. NOAA plans for
OMPS limb to be included on JPSS-2, but may mova it to JPSS-1 if the schedule allows.

“Although NOAA plans to develop the Total and Spactral Sclar Irradiance Sansor, it has not
detaminad whether the sensor will be includad on JPSS-1, JPS5-2, or a different accommodation.

N I\OM ofﬁcm]x are cum'ml)' n_\1u|u|u, plans for the Space Environment Monitor and the
they plan to launch the Total and Spectral Solar
]mdllnue Sulm NOAA lecul]s have not yet made a decision on which satellite will host
the sensor,
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The management of the JPSS satellites will also change from that of the
NPOESS satellites, NOAA plans to transfer the management of acquisition
from the NPOESS program office to NASA's Goddard Space Flight Center,
so that it can be co-located at a space system acquisition center as
advocated by the NPOESS independent review team, According to NOAA
officials, the agency will provide direction, requirements, and budget to
NASA. NOAA will also provide staff, including a program director and
program scientist. A NASA employee will function as program manager. In
addition, NOAA has developed a team to lead the transition from NPOESS
to JPSS and has included representatives from NOAA, NASA, and DOD.
Because this team has just been formed, they have not yet fully developed
plans to guide the transition. NOAA officials plan to begin transitioning in
July, and complete the transition plan—including cost and sehedule
estimates—by the end of September.

DOD is at an earlier stage in its planning process, in part because it has
more time before the first satellite in the morming orbit is needed. DOD
officials are currently reviewing requirements for the morning orbit and
plan to define how to proceed by the end of June 2010, After this review is
completed, DOD plans to analyze alternatives for meeting the
requirements and to develop a plan for the chosen alternative, DO
anticipates making a decision on whether to use the NPOESS spacecraft
by June 2010 and to make a decision on which sensors it will include—
inchuding the Space Environment Monitor and the Microwave
Imager/Sounder—by October 2010, DOD acquisition officials expect to
begin the program in fiscal year 2013,

Table 6 compares key attributes of the NPOESS program when it was
restructured in 2006 to the NPOESS program at the time of the task force
decision in 2010 and to preliminary plans for the separate NOAA and DOD
acquisitions.
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Table 6: Comparison of NPOESS 1o the New NOAA and DOD Acquisitions

NPOESS program after the

Nunn-McCurdy declsion NPOESS program NCAA and DOD acquisition plans
Key area (as of June 2008} {as of February 2010) {as of February 2010)
Life-cycle range 1995-2026 1995-2026 JPSS 1995-2024
DOD prograrm: unknown
Estimaled life-cycle  $12.5 billion $12.95+ billion' JPSS §11.9 billion {which includes about $2.9
cost’ pillion in NOAA funds spent through fiscal year 2010
on NPOESS)
Doo L ; DOD's initial
include costs of about $5 billien through fiscal year
2015 {which includes about $2.9 billion in DOD
funds spent through fiscal year 2010 on NPOESS)
Launch schedule MPP by January 2010 NPP no earller than MNPP no earlier than Seplember 2011
C1 by January 2013 September 2011 JPSS-1(C1 equivalent) avallable in 2015
C2 by January 2016 G1 by March 2014° JPSS-2 (C3 equivalent) available in 2018
©3 by January 2018 G2 by May 2016 DOD prograrm: unknown
C4 by January 2020 C3 by January 2018
C4 by January 2020
MNumber of sensars ~ NPP: 4 sensors MPF: 5 sensors NPP: 5 sensors
C1: 6 sensors C1: 7 sensors’ JPES-1 and 2: Although NOAA has net determined
c22 co: 2 the exact complement of sensors, it will have at
seneor semaars least 5 of the original NPOESS sensors’
C3: 6 sensors C3: 6 sensors K
Cd: 2 sensors Ca4: 2 sensors AYRArRTE N

P OAA, DOD, and task oo dita
'Alu\ouy'\ e life- cycla ranges for NPOESS are through 2026, the cost estimates for both NPOESS
and JPSS are only through 2024

"Although the program basaline ks currently $13.85 billion, we estimated in June 2008 that this cost
could grow by about 51 bilion. In addition, oficials from the Executive OMice of the President stated
that thay reviewed Iife-cycls cost astimates from DOD and the NPOESS program offics of $15.1
billion and 516.45 bilion, respectvaly.

‘Officials from the Executive Office of the President noted that the expected launch date of C1 had
slipped to late 2014 by the time of thair aaasion

“In May 2008, the NPOESS E an wor—the Totsl and
Spactral Solar Imadiance Sensur—lunhe C1 satelite.

“These five sensors are: VIIRS, CriS, OMPS-nadir, the Advanced Technology Microwave Sounder,
and the Clouds and the Earh's Radiant Energy Systam/Earth Radiation Budget Sansor.

Because neither agency has finalized plans for its acquisition, the full
impact of the task foree decision on the expected cost, schedule, and
capabilities is unknown. However, it appears likely that the combined cost
of the separate acquisitions could be higher than the last NFOESS
estimate, the schedule for the first satellite’s launch will be later than the
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last NPOESS estimate, and selected capabilities will be removed from the
program.

Cost: NOAA anticipates that the JPSS program will cost approximately
$11.9 billion to complete through 2024, Although this estimated cost is
less than the baselined cost of the NPOESS program, DOD will still need to
fund and develop satellites to meet the requirements for the early moming
orbit. DOD's initial estimates are for its new program to cost almost $5
billion through fiscal year 2015." Thus, it is likely that the cost of the two
acquisitions will exceed the baselined life-cyele cost of the NPOESS
progran.

Schedule: Neither NOAA nor DOD have finalized plans that show the full
impact of the restructuring on the schedule for satellite development. We
have previously reported that restructuring a program like NPOESS could
take significant time to accomplish, due in part to the time taken revising,
renegotiating, or developing important acquisition documents, including
contracts and interageney agreements.” With important decisions and
negotiations still pending, it is likely that the expected launch date of the
first JPSS satellite will be delayed.

Capabilities: Neither agency has made final decisions on the full set of
sensors—aor which satellites will accommodate them—for their respective
satellite programs. Until those decisions are made, it will not be possible
to determine the capabilities that these satellites will and will not provide.

Timely decisions on cost, schedule, and capabilities would allow both
acquisitions to move forward and satellite data users to start planning for
any data shortfalls they may experience. Until DOD and NOAA finalize
their plans, it is not clear whether the new acquisitions will meet the
requirements of both civilian and military users.

YNOAA officials reported that the JPSS cost esti is at a higher b level than
the previous NPOESS life-cyele cost estlmates,

“This estimate is not a lifecyele cost estimate and could change as DOD completes its
requirements review and analysis of alternatives for their new program. DOD has not yet
developed alife-cycle cost estimate.

“GACDE-ETIT.
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NOAA and DOD Face Key
Transition Risks That
Threaten Satellite
Continuity

Moving forward, the agencies face key risks in transitioning from NPOESS
to their new programs, These risks include the loss of key staff and
capabilities, delays resulting from negotiating contract changes and
establishing new program offices, the loss of support for both agencies’
requirements, and insufficient oversight of new program management.

Loss of key staff and capabilities—The NPOESS program office is
composed of NOAA, NASA, Air Foree, and contractor staff with
knowledge and experience in spacecrafl procurement and integration,
ground systems, sensors, data produets, systems engineering, budgeting,
and cost analysis. These individuals have knowledge and experience in the
status, risks, and lessons learned from the NPOESS program. This
knowledge will be eritical to moving the program forward both during and
after the transition period. However, program office staff have already
begun leaving—or looking for other employment—due to the uncertainties
about the future of the program office. Unless NOAA is proactive in
retaining these staff, the new program may waste valuable time if staff
must relearmn program details and may repeat mistakes made and lose
lessons leamed by prior program staff,

Delays in negotiating contract changes and establishing new
programs—We have previously reported that restructuring a program like
NPOESS could take significant time to accomplish, due in part to the time
taken revising, renegotiating, or developing important acquisition
documents, including contracts and interagency agreements.” According
to NOAA officials, the plan for JPSS may require negotiations with
contractors and between contractors and their subcontractors, In
addition, both NOAA and DOD will need to establish and fully staff
program offices to facilitate and manage the transition and new programs,
However, these contract and program changes have not yet oceurred and
it is not clear when they will oecur. These changes could take ficant
time to complete. Meanwhile, the NPOESS program office continues to
support—and fund—development activities that may not be used in the
new programs, because neither NOAA nor DO have made key decisions
om the technologies, such as the spacecraft and sensors, that will be
inchuded on the new programs. Until decisions are made on how the
program is to proceed with contract changes and terminations, the
contractors and program office cannot implement the chosen solution and
some decisions, such as the ability to hold schedule slips to a minimum,
could become much more difficult.

“GADDE-ETST.
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«  Failure to support the other agency's requirements—As a joint program,
NPOESS was expected to fulfill many military, civilian, and research
requi for envir 1l data. The task force decision to
restructure NPOESS noted that decisions on future satellite programs
should ensure the continuity of critical satellite data. However, because
the requirements of NOAA and DOD are different, the agencies may
develop programs that meet their own needs but not the other's. DOD,
NOAA, and NASA will still need to work together to ensure that
requirements are known, agreed upon, and 1, and that ¢l in
their respective program’s capabilities do not degrade the continuity
requirements. For example, NOAA officials reported that they do not plan
to inchude the Microwave Imager/Sounder in their follow-on program and
will instead procure data from a different sensor on an international
satellite, However, it is not clear that NOAA’s plans will meet the needs of
all of DOD's users, ncluding the Navy and Army. Similarly, it is not clear
that DOD will continue to support the climate community’s requirements
for highly ealibrated and accurate measurements, If the agencies cannot
find a way to build a partnership that facilitates both efficient and effective
decision-making on data continuity needs, the data continuity needs of
both agencies may not be adequately incorporated into the new programs,

o Insufficient oversight of new program management—Under its new
JPSS program, NOAA plans to transfer parts of the NPOESS program to
NASA, but it has not yet defined how it will oversee NASA's efforts.
Transferring the program to NASA will not necessarily resolve existing
cost, schedule, and subcontractor management issues, We recently
reported that the acquisition challenges faced in major NASA acquisitions
are similar to the ones faced by DOD acquisitions, including NPOESS.®
Specifically, we reported that NASA has consistently underestimated time
and cost and has not adequately managed risk factors such as contractor
performance. Because of these issues, we listed NASA's acquisition
management as a high-risk area in 1990, and it remains a high-risk area
today.® In addition, our work on the GOES I-M satellite series found that
NOAA did not have the ability to make quick decisions on problems
because portions of the procurement were managed by NASA.™

FGAD, NASA: Projects Need More Disciplined Oversight and Management to Address Key
Challenges, GAO00-436T (Washington, D.C.: Mar. 5 2008},

FGA, High-Risk Series: An Update, GAO-08-271 (Washington, D.C.: Janary 2009).
“GAO, G i v O il B Steps Rewain in

Incorporating Lessons Ii:unmdﬁom"a;;ia&!dﬁ.rr.”— , GAC-00-003 (Washi
D.C.: Sept. 6, 2008).
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Specifically, this management approach limited NOAA's insight and
management involvement in the procurement of major elements of the
systen. NOAA officials reported that they are developing a management
control plan with NASA and intend to perform an independent review of
this plan when it is completed. They could not provide a time frame for its
completion. Without strong NOAA oversight of NASA’s management of
program components, JPSS may continue to face the same cost, schedule,
and contract management challenges as the NPOESS program,

While NOAA, NASA, and DOD acknowledge that there are risks associated
with the transition to new programs, they have not yet established plans to
mitigate these risks. Until these risks are effectively mitigated, it is likely
that the satellite programs’ costs will continue to grow and launch dates
will continue to be delayved, Further launch delays are likely to jeopardize
the availability and continuity of weather and climate data. For example,
the POES satellite currently in the afternoon orbit is expected to reach the
end of its lifespan at the end of 20012, If NPP is delayed, there could be a
gap in polar satellite observations in the afternoon orbit. Similarly, a delay
in the launch of the first JPSS satellite may lead to a gap in satellite data
after NPP reaches the end of its lifespan.

Data continuity gaps pose different implications for DOD and NOAA. For
both agencies, a loss of satellite data represents a reduction in weather
forecasting capabilities. Within the military, satellite data and products
allow military planners and tactical users to focus on anticipating and
exploiting atmospheric and space environmental conditions. For example,
accurate wind and temperature forecasts are critical to any decision to
launch an aircraft that will need mid-flight refueling. For NOAA, satellite
data and products are provided to weather forecasters for use in issuing
weather forecasts and warnings to the public and to support our nation's
aviation, agriculture, and maritime communities, NOAA also faces risks in
losing longer-term climate observations. Maintaining the continuity of
climate and space data over decades is important to identify long-term
environmental eyeles (such as the 1l-year solar eyele and multivear ocean
eyeles, including the El Nifio effect) and their impacts, and to detect trends
in global warming. Figure 5 shows the current and planned satellites and
highlights gaps where the constellation is at risk.
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of the NPF satellite and the first NOAA and DOD satellites under their new
programs,

NPOESS Components
Making Progress, but
Technical Issues Have
Delayed NPP Launch

In recent months, selected components of the NPOESS program have
made progress, Specifically, the program completed the development of
the eritical VITRS sensor and delivered it to NASA for integration onto the
NPP satellite, Four of the five sensors intended for NPP are now on the
spacecraft. In addition, the program has continued to develop key sensors
intended for the first NPOESS satellite (VIIRS, CrlS, OMPS, and the
Advanced Technology Microwave Sounder sensors), and a key sensor for
the second NPOESS satellite (the Microwave Imager/Sounder). These
components may be transferred to NOAA and DOD to become part of their
respective follow-on programs.

However, the program experienced technieal issues on the Cross-track
Infrared Sounder (CrlS) sensor intended for the NPFP satellite. Specifically,
in January 2009 after the CrIS sensor completed its thermal vacuum tests,
maly was discovered on a circuit card that then led to the discovery
of unrelated design flaws on two additional cireuit cards, During final
testing of new parts in August 2008, components intended for CrlIS were
damaged after the subcontractor failed to adhere to proper test processes,
After investigating the problem and possible solutions for several months,
the program decided to replace damaged parts and send the instrument
through a limited thermal vacuum test, In total, this testing error resulted
inan 11-month delay in the delivery of CrIS and a S-month delay to the
NPP satellite launch date (bringing it to September 2011, at the earliest). In
addition, the program continues to face technical challenges and cost
overruns in developing the VIIRS sensor for the first NPOESS satellite,
Details on the status of key components for NPP and the first two
NPOESS satellites are provided in table 7.
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Table 7: Status of Key Components of NPF and the First Two NPOESS Satellites (C1 and C2), as of March 2010

Program-
Identitied
Satellite  Component risk level" Stalus
NPP Advanced Technology Low The sensor was integ on the sp in Dy 2006 and is awalting

Microwave Sounder delivery of the cther sensors in order to complete integration festing.

Clouds and the Earth's Low The sensor was | on the it in B 2008.

Radiant Energy System

Cross-track Infrared Madium Technical, process, and testing errors have del the expected shipment of the

Sounder (CrlS) CriS sensof from July 2009 to June 2010, and it is driving the NPF schedule, The
program cffice is preparing for a final review of the senscr.

Ozone Mapping and Medium OMPS has been integrated onto the spacecraft, but has had confinued

Profiler Suite (OMPS) technical issues. After analysis of the issues, the program decided nol to modify
this sensor.

Visible/infrared Imager/ Low The sensor was shipped to integration faciities in January 2010 and was

Radiometer Suite (VIIRS) integrated onto the NPP spacecraft.

Spacecraft Low The spacecraft has been completed and four of five sensors have been
integrated on it

Ground processing Medium An NPF compatibiiy test i planned for the fall of 2010, but & requires all sensors o

segment be integrated onto the spacecraft. NASA officials reported that the ground system is
still risky for NPP, and they plan to remain vigilant to fix issues.

NPOESS Advanced Technology Low The sensor is currently being built by the prime coentractor. Athough the effort is
c1 Microwave Sounder low risk and over B0 percent complete, the effort is taking more time than
ed.

Clouds and the Earih's Low A contract for this sensor's development was awarded in May 200%; delvery is

Radiant Energy System expected in July 2012,

Crass-track Infrared Medium Because the program needed to delay activities on this sensor in 2009, delivery

Sounder (CriS) of the sensor could be delayed by a full year.

Ozone Mapping and High This sensor is about 45 percent g fo prog fliciats;

Profiler Suite {(OMPS) however, the contractor recently found contamination on the sensor during
testing. Inspection and re-testing are expected to delay the OMPS schedule by
about 2 months,

Space Environment Monitor High The program office was lale in awarding the contract for the second phase of
this sensor; this will likely delay the sensor's development by a few months.,
DOD is currently evaluating whether to include this sensor on its follow-on
program; a decision is 1o be made by Octaber 2010,

Total and Spectral Solar Low The sensor development contract was awarded in July 2008,

Irradiance Sensor

Visible/Infrared Imager/ High According 1o program officials, this sensor is about 60 percent complete;

Radiometer Suite (VIIRS) however, it has continued to experience signiticant cost overruns,

Spacecraft Medium The spacecraft is on the critical path for NPOESS C1, which means that any
delays in the spacecraft could delay the launch date. DOD and NOAA are
currently evaluating whether they will use this or another spacecraft for their
follow-on programs.

Ground processing Low Hardware for the final two central data processing centers is expected to be

segment

delivered by the end of 2013,
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Salellite  Companent

Program-
identitied
risk level® Status

NPOESS  Microwave Imager/Sounder Low Development for this sensor s continuing; a final decision on whether DOD will
c2

continue development will be made by the end of this fiscal year.

BAD arwyais ™
“Although the NPOESS program offics has determined thess risk levels for program components,
NOAA and NASA officials felt Bhat the risk levels for the NPOESS VIIRS and Microwave

SENSOMS, ft, and ground sy are too low and that the risk leval of the
NPOESS OMPS sensor is 100 high.

New Challenges Threaten
Further Delays

In the months leading up to an official transition from the NPOESS
program to the successor NOAA and DOD programs, NPOESS offici:
face key challenges that further threaten environmental satellite
continuity, Specifically, the NPOESS program is slowing down and may
stop work on key components in order to address potential contract
liabilities and funding constraints, According to ageney officials, the prime
contract includes a clause requiring termination liability be funded in the
current year's budget. This means that if NPOESS development were to
continue according to schedule, the program would need to stop all
development work in August 2010 in order to fund the approximately $84
million in potential termination liability for this year. To mitigate this risk,
in April 2010, the prime contractor was directed to slow down work on all
development activities so that work could continue through the end of the
fiscal year.

In addition, the National Defense Authorization Act for Fiscal Year 2010
placed limitations on the amount of DOD funding available to the program
until certain requirements were met,” Although the program met those
requirements in March 2010, ageney officials noted that DOD funding
could be reseinded if not obligated quickly. According to program officials,
if these funds are rescinded, DOD may have to terminate the NPOESS
contract by the end of the fiscal year.

“Pub. L No. 111-84 § 913 (Oct. 28, 2008). This act directs the President to develop a
strategy for the management and funding of the NPOESS program that would include a
funding profile for each year of the program by department or agency. The President is also
required to develop an implementing plan to carry out the management and funding
strategy, The act prohibits the Alr Foree from spending more than 50 percent of the funds
available to it for NPOESS until the management and funding strategy is submitted to the
relevant congressional committees, When the strategy is submitted, the Air Force is
prohibited from spending more than 76 percent of the funds avallable to it for NPOESS
until the implementation plan is submitted to the relevant congressional committees,
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Slowing or stopping work under either scenario could further delay the
launches of the NPP satellite and the first NOAA and DOD satellites under
their new programs. However, officials have not established detailed
priorities among different components to guide any work stoppages,
Unless selected components are able to continue scheduled development,
the launches of NPP and the first few satellites could be further delayed.

Limitations on the
Demonstration
Satellite May
Adversely Affect the
Usefulness of Its Data

As originally designed, NPP was planned to reduce the risk associated

with launching new sensor technologies in the NPOESS program and to
ensure continuity of climate data with NASA's Earth Observing System
satellites. Therefore, NPP was not expected to be an operational satellite
used for weather forecasting. However, in March 2008, delays in the
expected launch of the first NPOESS satellite led the Executive Committee
to decide to use NPP data operationally. Because the NPP demonstration
satellite was not designed as an operational asset, it has several
limitations., These limitati 1de fewer ground-based data processing
systems, fewer security controls, and a shorter satellite lifespan than
current or planned operational satellites. These design limitations mean
that in some cases, NFP's data will not be as timely and useful as current
polar satellites or as secure as planmed satellites. In addition, there is a risk
of a gap in the nation’s elimate and weather data should the NPP satellite
or its sensors fail before the next satellite is launched. Ageney officials
acknowledge these limitations and are assessing options to make NPP
data more timely and secure.

NPP Will Have Fewer
Ground-Based Data
Processing Systems than
NPOESS

While NOAA, NASA, and DOD plan to have a ground-based data
processing system in each of four central data processing centers when
NPOESS {or its suceessors’) satellites are in operation, the data processing
system will be in only two of the centers for the NPP demonstration
satellite.” This arrangement means that the two centers that do not have
the data processing systems will experience a lag in obtaining NPP data.
Specifically, under current operations, the four satellite data processing
centers receive polar satellite data within about 100 to 150 minutes. NPP's

“I'he four central data processing centers are NOAA's National Environmental Satellite,
Data, and Information Service, the Air Force Weather Agency, the Naval Oceanographic
Office, and the Fleet Numerical Meteoralogy and Oeeanography Center, The two centers
that will have a ground-based data processing system when NPP is in orbit are NOAA's
National Environmental Satellite, Data, and Information Service and the Air Foree Weather
Agency.
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data will be available to the two centers with the data processing system
within approximately 140 minutes; it will be available to the two other
centers within about 170 minutes, This presents a delay of 20 to 70 minutes
from current operations for the two centers without the data processing
systein.

Because of this delay, NPP data will not be as useful to DOD as the data
from legacy DMSP and POES satellites. DOD officials reported that they
plan to incorporate NPP data when and where they can to supplement
data from the legacy satellites. However, DOD's centers will not be able to
incorporate NPP data into all of their operational produets, due to the time
delay. For example, officials from one data processing center reported that
the delay in obtaining NPP data could adversely affect their atmospherie
and oceanographic numerical weather prediction capabilities. This
situation would be exacerbated if POES or DMSP satellites fail in orbit
before the first NPOESS/APSS satellite is launched because the DO
centers may not be able to use NPF data to make up for the data loss.
According to DOD officials, the three DOD centers are currently
investigating options to shorten the time it will take for the data to go from
the one center with the data processing system to the other two that lack
the system, but do not have a timeline for making decisions on how to
proceed. NASA officials reported that there are other options for
shortening the time lag. For example, JPSS officials are considering
accelerating the development of the data processing systems in their new
program. This could allow all four centers to have a processing system
shortly after NPP is launched and would eliminate the additional time lag
for two of the centers,

NPP Was Designed Using
Information Security
Guidelines That Are Now
Outdated

When originally designed, the NPP ground systems included information
security controls that were based on the DOD security requirements that
existed at that time. However, these standards—approved in 1898 —do not
inchude all of the security controls applicable to newer systems, According
1o NOAA officials, the limitations in NPP's security controls relate
primarily to the risk of data loss, denial-of-service, and continuity of
operations, rather than a risk to the command and control of the satellite.

In 2008, program officials evaluated the security requirements of the
NPOESS program. Specifically, they evaluated whether to increase the
security controls before the NPP launch, before the first NPOESS satellite
launch, or before the second NPOESS satellite launch, They decided
against updating the NPP security requirements, because it would cost the
program up to $280 million to make such a change, and could risk NPP's
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scheduled launch date. According to NOAA officials, they recently
evaluated the impact of the weaknesses in NPP's security controls and
made decisions on a majority of security controls in April 2010,

NPP’s Expected Life Span
Is Shorter than That of
NPOESS

The NFP satellite was only designed to support a 5-year mission life,
unlike the T-vear mission life of the NPOESS satellites. Because NPP's
design life is only 5 years, it has the potential to fail before the next
satellite is launched, If NPP launches as planned in Oetober 2011, the
satellite, based on current design, may remain functional until 2016, Thus,
data from the next polar-orbiting satellite may be needed as early as 2016,

Although the first JPSS satellite launch is planned for 2015, it may need a
year or more to perform an on-orbit accuracy check.” Thus, it is very
likely that there will be gaps in climate and weather data if NPP cannot
survive bevond its design life. Further delays in the development and
launch of the next satellite will increase the risk of a gap. NOAA officials
acknowledge this limitation and are evaluating ways to mitigate the risk of
a gap, NASA officials reported that the NPP spacecraft is based on a legacy
design; thus, they estimate that the spacecraft will likely last for 7 years or
more, However, they questioned the reliability of key sensors—
particularly VIIRS, CrlS, and OMPS—on NPP, due to poor workmanship
and mission assurance weaknesses during development.,

Conclusions

At the end of this fiscal year, the federal government will have spent 16
years and over $5 billion to combine two legacy satellite programs into
one, vel will not have launched a single satellite, Faced with expected cost
growth exceeding $8 billion, schedule delays of over 5 years, and
continuing tri-agency management challenges, a task foree led by the
President’s Office of Science and Technology Policy decided to disband
NPOESS so that NOAA and DOD could pursue separate satellite
acquisitions, While the two agencies are scrambling to develop plans for
their respective programs, it is not yet clear what the programs will

deli when, and at what cost. Timely decisions on cost, schedule, and
capabilities are needed to allow both acquisitions to move forward. As the
agencies develop plans for their respective satellite programs, they face

“After a satellite has been launched, scientists perform an on-orbit accuracy check, called
callbration and validation, 1o verify that the sensors accurately report growund and
atmespheric conditions, While this process can take 6 months to 2 years, users may be able
o use the satellite data before calibration and validation has been completed.
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risks associated with the loss of critical staff with knowledge and
experience, delays in negotiating contract changes and setting up new
program offices, the two agencies not fulfilling each other’s core
requirements, and insufficient program oversight, Neither agency has
developed plans to mitigate these risks,

Until the transition is completed, the NPOESS program is continuing to
develop components of the NPP satellite and components of the first two
satellites. However, program officials reported that they have slowed all
development work, and may need to stop work on these deliverables
because of potential eontraet liabilities and funding constraints, Slowing
or stopping work could further delay the satellites” launches, and the
program has not developed a prioritized list of what to stop first to
mitigate impacts on satellite launches, Until it does so, there may be an
increased risk of gaps in satellite data.

Because NPP was built to be a demonstration satellite, its dats v not be
as timely and useful as current polar satellites and not as secure as
planned satellites. In addition, the limited lifespan of NPP further
increases the risk of gaps in elimate and weather data. Agency officials
acknowledge these limitations and are assessing options to make NPP
data more timely, but do not have time frames for deciding among
alternative options,

Recommendations for
Executive Action

In order to ensure that the transition from NPOESS to its successor
programs is efficiently and effectively managed, we recommend that the
Secretaries of Defense and Commerce take the following four actions:

direct their respective NPOESS follow-on programs to expedite decisions
on the expected cost, sehedule, and capabilities of their planned programs;

direct their respective NPOESS follow-on programs to develop plans to
address key transition risks, including the loss of skilled staff, delays in
contract negotiations and setting up new program offices, loss of support
for the other agency’s requirements, and oversight of new program
management;

direct the NPOESS program office to develop priorities for work

slowdown and stoppage to allow the activities that are most important to
maintaining launch schedules to continue; and
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direct NOAA and DOD officials to develop time frames for making key
decisions on—or accepting the risks related to—the timeliness of NPP's
data.

Agency Comments
and Our Evaluation

We received written comments on a draft of this report from the Secretary
of Commerce, who tr itted NOAA's o ts (see app. 11}, the
Director of Space and Intelligence within DOD (see app. 111), and the
Associate Administrator for the Science Mission Directorate of NASA (see
app. IV). In addition, a senior policy analyst from the Office of Science and
Technology Policy/Executive Office of the President provided technical
comments on a draft of this report via email, which we incorporated as
appropriate,

In their comments, both NOAA and DOD agreed with our
recommendations and identified plans to implement them. For example,
NOAA plans to work with NASA to develop requirements and acquisition
plans, identify the organization and staffing, and establish a cost and
schedule baseline for JPSS, In addition, DOD officials reported that the
agency plans to make decisions on capability, cost, and schedule following
a series of meefings taking place in June 2010,

In addition, regarding the potential need to slow down or stop work on the
NPOESS program to deal with potential contract liabilities and funding
constraints, NOAA, NASA, and DOD reported that the NPOESS program
office has identified priorities for work stoppage so that key activities
could continue, At the end of March 2010, the program executive officer
provided high-level guidance on the priorities of the program, such as
ensuring that NPP development continues and ensuring that key sensor
development is transferred to the JPSS program. Subsequently, program
officials stated that the contractor agreed to slow all of its development
work through the end of the fiscal year to avoid a work stoppage.
However, slowing all work activities does not reflect a prioritization of the
most important activities, Unless the key activities that are on the eritical
path are able to continue scheduled development, the launches of NPP
and the first few satellites could be further delayed.

NASA also commented on our finding that NOAA would need to provide
enhanced oversight of NASA's management of the JPSS program. We
called for enhanced oversight based, in part, on NASA's history of poor
performance in managing major acquisitions. NASA officials asserted that
the proper basis for comparison should not be their leading edge research
missions, but, instead, should be the operational environmental satellite
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missions it has developed for NOAA in the past, NASA noted that its role
in JJPES will be structured similar to the Pala-orbiting Operational
Environmental Satellite (POES) and Geostationary Operational
Environmental Satellite (GOES) programs, where NOAA and NASA have a
long and effective partnership, However, we believe that enhanced
aversight is warranted. The JPSS program differs fram the recent POES
and GOES programs in that it includes leading edge sensor technologies.
The complexity of these sensor technologies has been a key reason for the
cost growth and schedule delays experienced to date on the NPOESS
program. In addition, the program continues to discover technical
problems on the sensars currently being developed for the follow-on
programs, Thus, it will be important for both NOAA and NASA to ensure
that the subeontractors are adequately managed so that technical, eost,
and schedule issues are minimized or mitigated.

As agreed with your office, unless you publicly announce the contents of
this report earlier, we plan no fiurther distribution of it until 30 days from
the data of this letter. We are sending copies of this report to interested
congressional committees, the Secretary of Commerce, the Secretary of
Defense, the Administrator of NASA, the Director of the Office of
Management and Budget, and other interested parties. In addition, this
report will be available on the GAD Web site at httpa/'www gao.gov,

If you have any questions about this repart, please contact me at (202) 512-
f288 or at pownerd@gao.gov. Contact points for our Offices of
Congressional Relations and Public Affairs may be found on the last page
of this report. GAO staff who made major contributions to this report are
listed in appendix V.

Bt 7. 2

David A. Powner
Directar, Information Technology
Management [ssues

Page 33 GAD-10558 Polar-Orbiting Environmental Satellites



115

Appendix I: Objectives, Scope, and
Methodology

Our abjectives were to (1) assess efforts to plan for separate satellite
acquisitions; (2) evaluate the status and risks of key program components
still under development; and (3) evaluate implications of using the
demonstration satellite's data operationally.

To assess efforts to plan for separate satellite acquisitions, we reviewed
the presidential directive that established the National Polar-orbiting
Operational Environmental Satellite System (NPOESS) as well as
materials related to the program restructuring in 2006, We also reviewed
the White House task force’s terms of reference and final decision to
disband the NPOESS program. We reviewed preliminary plans for the
National Oceanic and Atmospheric Administration’s (NOAA) new program
to replace two of the NPOESS satellites. We compared the strategy and
plans to best practices for program planning and requirements
management and met with members of the task foree responsible for the
final restructuring decision. We also interviewed agency officials from the
Department of Defense (DOD), the National Aeronautics and Space
Administration (NASA), and NOAA, as well as members of the NPOESS
task force and the NPOESS program office.

To evaluate the status and risks of key program components, we reviewed
briefings, weekly updates, and monthly program management reports, We
reviewed cost reports and program risk management documents and
interviewed program officials to determine program and program segment
risks that could negatively affect the program's ability to maintain the
current schedule and cost estimates. We also interviewed agency officials
from DOD, NASA, and NOAA and the NPOESS program office to
determine the status and risks of the key program segments, We also
observed senior-level management review meetings to obtain information
om the status of the NPOESS program.

To evaluate plans for and implications of using the demonstration
satellite’s data operationally, we reviewed program documentation for
using the demonstration satellite’s data and compared them to plans for
using the NPOESS satellite data. Additionally, we interviewed program
office, NOAA, NASA, and DOD officials about plans for using the data.

We primarily performed our work at the NPOESS Integrated Program
Office and at. DOD, NASA, and NOAA offices in the Washington, D.C.,
metropolitan area, In addition, we conducted work at the Fleet Numerical
Meteorology and Oceanography Center in Monterey, California; the Naval
Oeeanographic Office in Bay St. Louis, Mississippi; and the Air Foree
Weather Agency in Omaha, Nebraska.
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Appendix I Objectives, Scope, and
Methodology

We condueted this performance audit from August 2008 to May 2010 in
accordance with generally accepted government auditing standards. Those
standards require that we plan and perform the audit to obtain sufficient,
appropriate evidence to provide a reasonable basis for our findings and
conclusions based on our audit objectives, We believe that the evidence
obtained provides a reasonable basis for our findings and conclusions
based on our audit objectives.
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Appendix II: Comments from the Department
of Commerce

N \
kﬁé/ Th Secretary of Commarcn

Washington, 10 BO30

May 13, 2010

Mr. David A. Powner
Directar
Gavernment Accountability Office
441 G Street, N.W.

Washington, DC 20548

Dear Mr. Pownes:

Thank you for the op 1o review the G

Office’s drafl repant entitled “Polar-arbiting Environmental Satellies: Agencies Must Act
Quickly to Address Risks that Jeopardine the Continuity of Weather and Climate Dat™
(GAD-10-558),

On behalf of the Department of Commerce, | have enclosed the National Ocesnic and
i 's i commeents 1o the deafl report.
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1l from the
of Commeres

Depariment of Commeree

Camments to the Deaft GAQ Report Entitled
“Palas-orbiting Eavironmental Satellites: Agencics Must Act Quickly ta Address
the Continmity of Climate Data™
(GAO-10-558May 2010}

Ceseral Comments

ﬂrbq-nmem of Commerce's National Cceanic and Atmaspheric Administration (NOAA}
10 review the

ty Oifice’s (GAD) repon on
puru-crblllng environmental satellites. The lnllmngnNOM\ s rm lnmmmmwdadw
it charges for

s well

NOAA Respanse to CAO

The deafl GAC report stales, “In order to ensure that the traasition from [the National Polar-
erbiting Operational Environmental Satelfite System (NPOESS)] o its succesor programs s
efficiently and effectively managed, that the

Commerce take the following four actions:™

Recommendation 1; *Direct their respective NPOESS follow-on programs expedite decisions
on th expested cost, schedule, and capabilities of their planned programs,”

NOAA NOAA agn fon. A transithon team has been farmed
o manage the sttivities nlw.mhg the NPOESS activities to the Joint Polar Saiellise Sysiem
(JPSS]pmgum. 'J'h:lan includes reprosentatives EmmNOM\ ﬂv:NarJonu Acronsutics and
Space (NASA) and the D L Dal) issved an
Acquisition Decision Memorandumn (ADM] on March 17, 2010, MMhdrecumN‘PoESE
Program Exeeistive Cfficer to transition the NFOESS activities 1o 1SS and Dol (LLS. Air
Fome; These activitics ar underway. NOAA and NASA have signed a memorandum of

ding (MOU) 1o begin i “ahich will focus on the cost, schedule and
performance capabilities of the JPSS program.

Recommendation 2: “Direct 1heis respective NPOESS follow-on programs fo develop plans to
address Mrm]dnnrhh. Ineluding the Joas of skilled s1afT, delnys in contract negoaiations and
setting up new , Jass of the other agency’s and
oversight of new, pmgrnn management.”

NOAA Response: NOAA agrees with this recommendation. Under the NOAA NASA
Tr-mnun MOU, lhc ugem:lu will define the aystem concepl rnrms. sot the level-1
ine th

plans, deermi and staffing needed 10
nn the progrem, and establish a schedule and cost buseline. E-d-:vfihm\lﬂllhll\lﬂmm
internal program to extemal i

T review leame.
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Rllﬂl‘lul:ld!&l 3 “DM Ih: NPOESS progmm affics to develop prioriies for work
stoppage 1o al are mast imporiant io tnunch schedules to
conlinue.”

NOAA Response: NOAA aprees with this recommendation. On March 17, 2010, DeD signed
the Acquisition Decision Memarandum (ADM), “National Polnmrbddnn Operational Satellive
Sysiem (NPOESS) Program " In tum, the Program E: Officer (FECQ)
provided ADM implementation guidance 1o the NPOESS System Program Director (SPD) on
M.ur_hls mln This rdlnwmn]m priorities far wock stoppage and provides ransition
mpartant Tnunch schedules. Subsequently, the
PEDMS‘PDM wahd lnw_l'mnﬂn specifics of implementing the ADM.

Recommendation ‘Direet NOAA and DOD officials to develop timeframes for making key
dezisions va—or scoepting the risks related to-the timeliness of [NPOESS Preparatory Project’s
(NPP's)] data.”

NOAA Response: NOAA agrees with this recommendsation. The NPPP data will be callscied
mpmm.mip'wdedlummmmlnm;wmblclwundmﬁwmeums
Pelar-orbi O (POES) and Metap satellites. NOAA
owdmhwﬂnnmmﬂ??dﬂ:umowﬂlmlﬂhﬂa HOAA is also working to
increase the number of products that will be available so users within ibe firs 18 months from
lsunch fram 19 products 1o 54,
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Appendix III: Comments from the
Department of Defense

OFFICE OF THE UNDER SECRETARY OF DEFENSE

000 DEFENSE PENTAGON
WASHINGTON, BC 203013000

Jistvea MAY 2 4

Mr. Duvid A. Powner
Dhirector, Infi i Tech I and M Issues
U8, Government Accountability Office

441 G Strect, N.W.

Washington, D.C, 20548

Dear Mr. Powner,

This is the Department of Defense (Dol response to the GAD draft report, GAD-
10-538, "POLAR-ORBITING ENVIRONMENTAL SATELLITES: AGENCIES MUST
ACT QUICKLY TO ADDRESS RISKS THAT JEOPARDIZE THE CONTINUITY OF
WEATHER AND CLIMATE DATA" dated May 1, 2010 (GAD Code 311214).

Do) acknowledges receipt of the DRAFT report and concurs with the recommendations.

Our complete response is attached.

. Gil 1. Klinger
Director (Space & Intelligence)

Enclosure:
Dold Response to GAO-10-558

Distribution:

Do IG

ASTHNIT) DASD {C31, Space and Spectrum)
SAFUSA
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1 © from the Dep
of Defense

GAQ DRAFT REPORT DATED APRIL 13, 2010
GAO-10-558 (GAO CODE 311214)

“POLAR-ORBITING ENVIRONMENTAL SATELLITES:
AGENCIES MUST ACT QUICKLY TO ADDRESS RISKS THAT
JEOPARDIZE THE CONTINUITY OF WEATHER AND
CLIMATE DATA"

DEPARTMENT OF DEFENSE COMMENTS
TO THE GAQ RECOMMENDATIONS

RECOMMENDATION I: The GAQ recommends that the Secretary of Defense direct
the DoD National Polar-Orbiting Operational Environmental Satellite System
(NPOESS) follow-on program expedite decisions on the expected cost, schedule, and
capabilitics of their planned programs (p. 38/GAQ Draft Report)

DoD RESPONSE: Concur, The Dold agrees that expedited decisions are necessary o
emsure FY 10 funds are applied where most needed.  Decisions on the DoD early
morning orbit program will be executed per established acquisition guidelines.
USD{ATE&L) issucd Acquisition Decision on 17 March and 10 May
2010,  Decisions on capability, cost, and schedule will be made following the next
round of critical decision meetings in mid Junc.

RECOMMENDATION 2: The GAD recommends that the Secretary of Defense direct
the Dol NPOESS follow-on program to develop plans to address key transition risks,
including the boss of skilled staff, delays in contract negotiations and seiting up a new
program office, loss of support for the other agency’s requirements, and oversight of
new program management. (p. 38/GAD Draft Report)

Dol RESPONSE: Concur. The DoD is nssessing numerous risks associated with the
transition, The DoD will ensure personnel for this effort lave the requisile experience
and skills (e.g. ing, program systems i ing) o

manage the program.. The Dol} will continue 1o work with NOAA o ensure that
common arens (such as the NPOESS ground, C2, and TDFS) capabilities are arranged
a8 pecessary Lo support other agency needs.

RECOMMENDATION 3; The GAO recommends that the Secretary of Defense direct
the NPOESS program office to develop priorities for work stoppage o allow the
activities that are most i to maintaining launch o contime.

{p. 38/GAO Draft Report)

Attarhmant
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1 © from the Dep
of Defense

DaD RESPONSE: Concur. On 17 March, the Under Secretary of Defense for
Acquisition, Technology and Logistics signed the = Acquisition Decision Memorandum
(ADM), National Polar-orhiting Operational Satellite System (NPOESS) Program
Restructure.” In twrn, the Acting Program ive Officer for Envi
Satellites (PEQVES), provided ADM implementation guidance o the NPOESS System
Program Director (SPD) on 26 March 2010, This guidance outlines priorities for work
stoppage and provides transition guidance for those sctivities most important to

intaining launch schedules. Subsequently, the PEO and SPD have worked to refine
the specifics of implementing the ADM.

RECOMMENDATION 4: The GAD recommends that the Secretary of Defense direct
DoD officials 1o develop timeframes for making key decisions on - or accepting the
risks refated 1o - the timeliness of NPP's data (p. 38/GAO Draft Report)

Dol RESPONSE: Concur. Dol has accepied the current limitations on the timeliness
of NPP data. We will contimue 1o work with our agency partners to make sure the
NPOESS follow-on data is made available in as timely & manner 1o support warfighter
missions.

Antarhment
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Appendix IV: Comments from the National
Aeronautics and Space Administration

Mational

Headgquartions
Wiashinglon, DO 20548-0001
MAY 14 200

and Division

Mr. David A. Powncr

Director, Issiscs
US, Government Accountability Office
Washington, DC 20545

Diear Mr, Powner,

NASA i i your drafl report entitled, “Polar-Crbiting
Environmentsl Saicilises: Agencics Must Act Quickly i Addiess Risks that Jeopardize the
Contimity of Wenther snd Climate Data”™ (GAO-10-558). While no recommendations in the
roport were directed 1o MASA, the report cantains & few paints thal requine clarification.

With regard o the “Insufficient Oversight of New Program Mlnuwml. m o pguzs,
the proper I-m for not NASA'S

satellite missions it has develop I\INOMmﬂu:pu. NASA's
role in the mmmﬂ program will be l-ndaled after the procurement structure of | m
Polar Cperational POES) snd Iperational
Satellite (OES) programs, where MASA and NOWA have = long u-d effoctive partmership,
NOAA personnel will bo integrated into the management strustur: and will co-chair the Program
Management Councils that will govern the program. NOAA has identificd and mig.ul.mm
Program Director who warks within the NASA Jaint Ageacy Satellite Division 1o cnsure timely

and effective NOAA oversight.

" 10 the termination liability issis di o pragge 33, s Dsbegntnd Progenees CHfic
(PO, in comsultstion with NAsn Nom and ﬂoD pnwlaad direction 1o he prime contracton
in early Apeil that sl d of e fiscal year, This plan stays

within the allotted NOAA and Dob funding and maintains the termimation linbility funds,
aliminating the necessity for o stop work onder. 1t is eritical that the sonsor s ground system
work conlinue without impact to the NPF mission environmental iesting and planned launch in
2011,

Thanik you sgain for the opportunity 1o review snd comment oa this draft repon. We look
Forward 10 your fingl repon 1o Congress.

Sincerchy,

e 1. Weiler
Associate Administrator for
Beience Mission Direclorate
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Appendix V: GAO Contact and Staff
Acknowledgments

GAO Contact David A. Powner (202) 512-9286 or pownerd @ gao. gov
n addition to the contact named above, Colleen Phillips, Assistant
Director; Kate Agatone; Neil Doherty; Franklin Jackson; Lee MeCracken;
ACknOW].engneﬂtS and Matthew Strain made key contributions to this report.
(311214}
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GAO’s Mission

The Government Accountability Office, the audit, evaluation, and
investigative arm of Congress, exists to support Congress in meeting its

al responsibilities and to help improve the performance and
accountability of the federal government for the American people. GAO
examines the use of public funds; evaluates federal programs and policies;
and provides analyses, recommendations, and other assistance to help
Congress make informed oversight, policy, and funding decisions. GAO's
commitment to good government is reflected in its core values of
accountability, integrity, and reliability.

Obtaining Copies of
GAO Reports and
Testimony

The fastest and easiest way to obtain copies of GAO documents at no cost
is through GAO's Web site (www.gao.gov). Each weekday afternoon, GAO
posts on its Web site newly released reports, testimony, and
correspondence. To have GAC e-mail you a list of newly posted products,
go to www.gao.gov and select “E-mail Updates,”

Order by Phone

The price of each GAO publication reflects GAO's actual cost of
production and distribution and depends on the number of pages in the
publication and whether the publication is printed in color or black and
white. Pricing and ordering information is posted on GAO's Web site,
hitp/fwww.gao.gov/ordering ht m.

Place orders by calling (202) 512-6000, toll free (866) 8301-T077, or
TDD (202) 512-2537.

Orders may be paid for using American Express, Discover Card,
MasterCard, Visa, check, or money order. Call for additional information,

To Report Fraud,
Waste, and Abuse in
Federal Programs

Contact:

Web site: www. gao.gov/Traudnet/Traudnet.htm
E-mail: fraudnet@gao.gov
Automated answering svstem: (800) 424-5454 or (202) 512-T470

Congressional
Relations

Ralph Dawn, Managing Director, dawnr@gao.gov, (202) 512-1400
.S, Government Accountability Office, 441 G Street NW, Room 7125
Washington, DC 20548

Public Affairs

Chuck Young, Managing Director, voungel@gao.gov, (202) 512-4800
1.8, Government Accountability Office, 441 G Street NW, Room 7148
Washington, DC 20548
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Why GAO Did This Study

E ntal satellites p:
data on the earth and its space
environment that are used for
forecasting the weather, measuring
vanations in climate over time, and
predicting space weather. In

planning for the next ge ion of
these satellites, federal agencies
oniginally sought to fulfill weather,
climate, and space weather
requirements. However, in 2006,
federal agencies restructured two
key satellite acquisitions, the
National Polar-orbiting Operational
Emvironmental Satellite System
(NPOESS) and the Geostationary
Operational Environmental
Satellite-R series (GOES-R). This
involved removing key climate and
space weather instruments.

GAO was asked to (1) assess plans
for restoring the capabilities that
were removed from the two key
satellite acquisitions, (2} evaluate
federal efforts to establish a
strategy for the long-term provision
of satellite-provided climate data,
and (3) evaluate federal efforts to
establish a strategy for the long-
term provision of satellite-provided
space weather data. To do so, GAO
analyzed agency plans and reports.

What GAO Recommends

GAO is making recommendations
to the President’s Assistant for
Seience and Technology to
establish and implement.
interagency strategies for the long-
term provision of environmental
observations. The Assistant's office
neither agreed nor disagreed with
the recommendations, but noted its
plan to develop a strategy for earth
observations.

View GAD-10-456 or key componants,
For more information, contact David A,
Powner at (202) 512-9286 or
pownerd@gao.gov.
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ENVIRONMENTAL SATELLITES

Strategy Needed to Sustain Critical Climate and
Space Weather Measurements

What GAO Found

After key climate and space weather instruments were removed from the
NPOESS and GOES-R programs in 2006, federal agencies decided to restore
selected capabilities in the near term. However, neither the National Oceanic
and Atmospheric Administration (NOAA) nor the Department of Defense
(DO} has established plans to restore the full set of NPOESS capabilities
over the life of the program. Further, NOAA has not made any plans to restore
the advanced climate capabilities of the mstrument that was removed from
GOES-R. Expected gaps in coverage for the instruments that were removed
range from 1 to 11 years, and begin as soon as 2015. Until these capabilities
are in place, the agencies will not be able to provide key environmental data
that are important for sustaining climate and space weather measurements.

For over a decade, federal agencies and the climate community have clamored
for a national interagency strategy to coordinate agency priorities, budgets,
and schedules for environmental satellite observations over the long-term—
and the governance structure to implement that strategy. In mid-2009, a White
House-sponsored interagency working group drafted a report that identifies
and prioritizes near-erm opportunities for environmental observations;
however, the plan has not been approved by key entities within the Executive
Office of the President and there is no schedule for finalizing it. In addition,
the report does not address costs, schedules, or the long-term provision of
satellite data, and there is no process or time frame for implementing it
Without a strategy for continuing environmental measurements over the
coming decades and a means for implementing it, agencies will continue to
independently pursue their immediate priorities on an ad hoc basis, the
economic benefits of a coordinated approach to investments in earth
abservation may be lost, and our nation’s ability to understand climate change
may be limited.

While federal agencies have taken steps to plan for continued space weather
observations in the near-term, they lack a strategy for the long-term provision
of space weather data. NOAA and DOD plan to replace aging satellites, and an
interagency space weather program drafted two reports on how to mitigate
the loss of key satellites and instruments. These repornts were submitted to the
Executive Office of the President’s Cifice of Science and Technology Policy
(OSTPY in the fall of 2008, However, OSTP has no schedule for approving or
releasing the reports. Until OSTP approves and releases the reports, it will not
be elear whether the reports provide a strategy to ensure the long-term
provision of space weather data—or whether the curvent efforts are simply
attempts to ensure short-term data continuity. Without a comprehensive long-
term strategy for the provision of space weather data, agencies may make ad
hoe decisions to ensure continuity in the near term and risk making inefficient
investment decisions.

United States A
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copyrighted images or olher material, permission from the copyright holder may be
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* Intagrity * Rellabliy
T

United States Government Accountability Office
Washington, DC 20548

Apri

The Honorable Brian Baird

Chairman

The Honorable Bob Inglis

Ranking Member

Subcommittee on Energy and Environment
Committee on Science and Technology
House of Representatives

The Honorable Brad Miller

Chairman

The Honorable Paul Broun, Jr.

Ranking Member

Subcommittee on Investigations and Oversight
Committee on Science and Technology

House of Representatives

Environment-observing satellites provide data that are used for weather
forecasting, as well as climate monitoring, prediction, and research,
Current satellites provide measurements of the earth’s atmosphere,
oceans, land, and space environment. For example, satellites provide data
on precipitation, cloud cover, sea surface temperatures, land vegetation,
snow cover, and solar flares, These data are used to provide warnings of
severe storms and hurricanes, and to monitor and predict seasonal,
annual, and decade-long changes in the earth's temperature and ozone
coverage. They are also used to observe and forecast space weather,
which is when solar activities such as solar flares and solar winds are
expected to affect space and earth assets (including satellites, airplanes
flying at high altitudes, and the electric power grid).

In planning for the next generation of environmental satellites to help
observe and prediet weather and climate, federal agencies originally
established plans for polar and geostationary satellites that would meet a
wide variety of missions. Specifically, the National Polar-orbiting
Operational Environmental Satellite System (NPOESS) program-
managed by the National Oceanie and Atmospheric Administration
(NOAA), the National Aeronantics and Space Administration (NASA), and
the Department of Defense (DOD}—was originally envisioned to fulfill
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requirements for global observations of weather, space weather, and
climate.’ In addition, NOAA's Geostationary Operational Environmental
Satellite-R series (GOES-R) program was originally envisioned to fulfill
requirements for continuous observations of weather, climate, and space
weather for the continental United States and adjacent oceans. However,
both of these programs were restructured due to growing costs, These
restructuring efforts involved removing selected climate and space
weather instruments and reducing the capabilities of other instruments. As
a result, the United States” ability to sustain important climate and space
weather measurements over the long term was put at risk,

This report responds to your request that we (1) assess plans for restoring
the capabilities that were removed from the NPOESS and GOES-R
satellites, (2) evaluate the adequacy of federal efforts to establish a
strategy for the long-term provision of satellite-provided climate data, and
(3) evaluate the adequacy of federal efforts to establish a strategy for the
long-term provision of satellite-provided space weather data. To assess
plans for restoring the capabilities that were removed from the NPOESS
and GOES-R programs, we compared the original program plans for
sensors and products with current plans for these and other satellite
programs and identified gaps over time. To evaluate the adequacy of
federal efforts to establish a strategy for the long-term provision of
satellite-provided climate data, we compared plans for the provision of
climate data with leading practices and past recommendations for the
development of a long-term strategy, and we identified the shortfalls of
and challenges to those plans. To evaluate the adequacy of federal efforts
to establish a strategy for the long-term provision of satellite-provided
space weather data, we compared plans for the provision of space weather
data with leading practices for the development of a long-term strategy,
and we identified the shortfalls of and challenges to those plans. We also
visited key weather, space weather, and climate facilities to obtain
information related to federal strategic planning efforts for space-based
observations and interviewed relevant agency officials, In addition, this

'During our review, the White House announced plans to restructure the NPOESS program
80 that NOAA and DOD would no longer continue to jointly procure the satellite system.
The NOAA partion of this restructured program is called the Joint Polar Satellite System
(JPSS). However, detailed plans about what the restructuring entadls and when it will occur
have not yet been established. Thus, in this report, we will continue to refer to this program
as the NPOESS program.
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report builds on work we have done on environmental satellites and
climate change over the last several years.”

We condueted this performance audit from June 2008 to April 2010, in
accordance with generally accepted government auditing standards, Those
standards require that we plan and perform the audit to obtain sufficient,
appropriate evidence to provide a reasonable basis for our findings and
conelusions based on our andit objectives. We believe that the evidence
obtained provides a reasonable basis for our findings and conelusions
based on our andit objectives. Additional details on our objectives, scope,
and methodology are provided in appendix L

Background

Since the 1960s, the United States has used satellites to observe the earth
and its land, oceans, atmosphere, and space environments. Satellites
provide a global perspective of the environment and allow observations in
areas that may be otherwise unreachable or unsuitable for measurements.
Used in combination with ground, sea, and airborne observing systems,

“GAD, Climate Change Adaptation: Strategic Fedeval Planwing Could Help Gmummm!
Officials Make More Inﬁarmn! Hcv‘maus GAC-10- L|.3 (Washington, D.C.; Oct muﬁ}—
Polar-orbiting Envi With Costs I ing and Data Confinuily al
Risk, Improvements Needed in Tri-Ageney Decision Jd’«l,mg. n ’\U-n!l--ml. (\*ash]ngum
0.0 Jume 17, 2000); Geostationary Operational Envi is
Under Way bt J'mpfmmnm.‘s Needed in Ha!mymmlt and &m}yﬁ.‘ .h\( um
(Washington, D.C.: Apr. 2, 2008); Envi vy Sateilils
Aequisition Faces Ivlays; Decisions Needed on H‘h:ﬂ-rrmbd Hew to Ensure Climate
Data Continuity, GAO-08-850T (Washington, D.C.: June 18, 2008); Environmental
Sutellites: Polar-orbiling Satellite Acquisition Faces Delays: Decisions Needed on
Whether and How to Engure (‘hmarr' Dara (‘mmnwty. GAO-N8-E >l‘1{Wasthgwn D.C:
May 16, 2008); Geostationary Op tal Sateilites; Progress Has Been
Made, cmf Tmprovements A.n' Needed to Effectively Manage Risks, GAD-03-18
(Washington, D.C.: Oct. 23, 2007); Ei | Satellite Acquisitions: Progress and
f_'imﬂrlrgps )—ﬂa lﬂd)'l['(\\'ashnglnn [C July L1, 2007); Polar-orbiting Operational
g Is Unider Hay‘ bt Challenges and Risks
Rowmm br\o-n" E-iL‘lT f\\ras}mlgwn, D (‘ June 7, 2007T); Polar-orbiting Operational

Restr g Is Under Wagy, b Technical Challenges and
Risks Remain, i;AUG.—If*B{Wadm\glm D.C.: Apr. 27, 2007); Polar-orbiting Operational
Envivenmental Satellites: Cost Increases Trigger Review and Place Program's Direction
on Hold, GAD-06-67IT (Washington, D.C.; Mar, 30, 2006); Geostationary Operational
Envirenmental Satellites: Additional Action Needed to Incorporale Lessons Learned from
Other St-l!{ﬂﬂt" ngrmm SACHDG-1 1207 (Washington, D.C.; Sept. 20, 2006); Geostationary
Operati tal ites: Steps Remain in Incovporating Lessons Learned

from Other Sateitite Programs, GAC-06-993 (Was} D.C.: Bept. 6, 2006); and Palar-

ovbiting Opervational Environmental Satelliles: Tedinical Problems, Cost Increases, and
Schedule Dedaygs Trigger Need for Difficult Trade-off Decisions, GACO-06-240T
(Washington, [LC.: Nov. 16, 2005).
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satellites have become an indispensable part of measuring and forecasting
weather and elimate, For example, satellites provide the graphical images
used to identify current weather patterns, as well as the data that go into
numerieal weather prediction models, These models are used to forecast
weather 1 to 2 weeks in advance and to issue warmings about severe
weather, including the path and intensity of hurricanes, Satellite data are
also used to warn infrastructure owners when increased solar activity is
expected to affect key assets, including communication satellites or the
electric power grid. When collected over time, satellite data can also be
used to observe trends and changes in the earth’s climate. For example,
these data are used to monitor and project seasonal, annual, and decadal
changes in the earth’s temperature, vegetation coverage, and ozone
coverage.

Current Environmental
Satellite Programs Include
Both Operational and
Research Satellites

Operational Environmental
Satellites

Environmental satellite programs generally fall into two categories:
operational satellites and research and development satellites. Operational
environmental satellites contribute to weather and climate predictions on
a regular basis, and federal agencies sustain them by launching new
satellites as older ones reach the end of their useful lives. Alternatively,
research and development satellites are designed to test new technologies
or to provide insights into environmental seience. While there is not a
commitment to sustain the capabilities demonstrated on research and
development satellites on subsequent missions, these capabilities can be
inchuded on operational satellites if they demonstrate the usefulness of a
new measurement or the maturity of new technology. Currently, the
United States operates a fleet of operational environmental satellites, as
well as multiple research and development satellites,

Operational environmental satellites conduet earth observations from
space in either a low-earth polar orbit or a geostationary earth orbit. Polar-
orbiting satellites cirele the earth in an almost north-south orbit within
1,250 miles of the earth, providing global coverage of conditions that affect
weather and elimate, Each satellite makes about 14 orbits a day. As the
earth rotates beneath it, each satellite views the entire earth’s surface
twice a day. In contrast, geostationary satellites maintain a fixed position
relative to the earth from an orbit of about 22,300 miles in space. Figure 1
describes key characteristics of polar-orbiting and geostationary satellites,
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Figure 1: Characteristics of Polar and Geostationary Satellites

Polar satellites Geostationary satellites
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The United States currently operates two operational polar-orbiting
meteorological satellite svstems: the Polar Operational Environmental
Satellites (POES) series, which is managed by NOAA, and the Defense
Meteorological Satellite Program (DMSP), which is managed by the Air
Force, The POES and DMSP programs provide data that are processed to
provide graphical weather images and specialized weather products, They
also provide the predominant input into numerical weather prediction
models, a primary tool for forecasting weather. These satellites also
provide data used to monitor environmental phenomena, such as ozone
depletion, drought conditions, and energetic particle activity in the near-
earth space environment, as well as data sets that are used by researchers
to monitor climate change.

Currently, one POES and two DMSP satellites are positioned so that they
can observe the earth in early moming, midmoming, and early aftermoon
polar orbits, In addition, a European satellite, ealled the Meteorological
Operational (MetOp) satellite, provides observations in the midmoming
sgether, they ensure that, for any region of the earth, the data

“The Buropean Crganisation for the Exploitation of Metearological Satellites’ MetOp
program s a serdes of three polarorbiting satellites dedicated to operational meteorology.
The first of the MetOp satellites was launched in 2008; others are planned to be launched
sequentially over 14 years.
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provided to users are generally no more than 6 hours ald. Figure 2
illustrates the current operational polar satellite configuration.

Flgure 2: Configuration of Operatlonal Polar Satellites

Mational local soualodial crossing limeas
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NOAA, NASA, and DOD are eurrently developing the next generation of
operational polar-orbiting environmental satellites, called NPOESS, This
program was planned to converge the POES and DMSP satellite programs
into a single program capable of satisfying both eivilian and military
requirements for earth and space weather, as well as elimate monitoring.
As currently defined, NPOESS consists of a series of four satellites, as well
as a demonstration satellite called the NPOESS Preparatory Project (NPP).
NPP is intended to reduce the risk associated with launching new sensor
technologies and to ensure continuity of climate data. The ageneles plan to
launch NPF in 2011, with the other satellites following at regular intervals
to ensure satellite coverage in two orbits through 2026, Due to poor
program performance and interagency conflicts over system requirements,
the NPOESS program is currently being restructured to allow separate
acquisitions by NOAA and DOD. However, it is not vet elear how or when
this transition will take place.
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In addition to the polar satellite program, NOAA also manages an
aperational geostationary satellite program, called the Geostationary
Operational Environmental Satellite (GOES) program. NOAA operates
GOES as a two-satellite system that is primarily focused on the United
States (see fig, 3). These satellites are uniquely positioned to provide
broad, continuously updated coverage of atmospheric and suwrface
conditions on the earth, as well as the space environment siwrounding the
aarth, Far example, geostationary satellites ohserve the development of
hazardous weather events, such as hurricanes and severe thunderstorms,
and track their movement and intensity to help reduce or avoid major
losses of property and life. In addition, the geostationary satellites track
space weather variables such as solar X-ray fluctuations and high-ene
particles that are used in identifving emerging solar storms.

Figure 3: Approximale GOES Geographic Coverag

GOES West GOES-East

Sooreies: NOAA (ala]; Maghst {mag)

NOAA i= currently developing the next generation geostationary series,
called GOES-R. GUES-R is expected Lo provide satellite data products to
users more quickly and to provide better clarity and precision than prior
geostationary satellites, It is expected to be a two-satellite system,
launching in 2015 and 2017, and is considered critical to the United States’
ability to maintain the continuity of data required for weather forecasting
through 2028,

Page T GAD-10458 Environmental Satedlites



138

Research Satellites

In addition to operational polar and geostationary satellites, the United
States operates research satellites to better understand scientific earth
processes and to develop new technologies, Since the early 1990s, NASA
has launched 18 research satellites under its Earth Observing System, and
plans to launch 6 more by 2013.° These satellites continue to provide
global and seasonal earth system measurements, which have provided a
better understanding of human impaets on the earth, as well as improved
disaster prediction and mitigation technologies, They are used both by
NASA's research communities and by other agencies, ineluding the U.S,
Department of Agriculture, for operational and decision-making purposes,
NASA is now planning the next generation of research satellites, called its
Earth Systematic Missions program. This program consists of three series
of satellites to advance understanding of the climate system and elimate
change. In addition to its earth observation activities, NASA has been
working to understand and measure solar activity in the space
environment. For example, the observations of solar winds from its
Advanced Composition Explorer mission and solar X-ray images from its
Solar and Heliospheric Observatory mission are used for both solar
research and space weather forecasting.

DO also develops environmental research satellites in support of its
mission when a need is identified. For example, the Navy and others
developed the WindSat program to demonstrate new capabilities for
measuring the ocean surface wind veetors from space and to demonstrate
an instrument that was originally planned for the NPOESS mission. In
addition, DOD's Communication/Navigation Outage Forecasting System
satellite is expected to develop a capability for detecting and forecasting
space weather events that lead to disruptions in communication signals in
high-frequency radios and Global Positioning System (GPS) satellites,

cnvironmental Satellite
Data and Products

Environmental satellites gather a broad range of data that are transformed
into a variety of produets, Satellite sensors observe different bands of
radiation wavelengths, called channels, which are used for remotely

*NASA's Barth Observing System consists of 24 1i d polar-orbiting
satellites designed to monitor and understand key components of the climate system and
their interactions through long-term global observations. Many of these missions also have
international partners. Key satellites within the Earth Observing System include the Aura
satellite, which focuses on herie chemistry and cc jon; the Aqua satellite,
which focuses on the earth’s water eycle, atmosphere, and land; and the Terra satellite,
which focuses on land, eceans, and atmosphere.
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determining information about the earth’s environment. When first
received, satellite data are considered raw data. To make them usable,
NOAA, NASA, and DOD operate data processing centers that format the
data so that they are time-sequenced and include earth location and
calibration information. After formatting, these data are called raw data
records. The data centers further process the raw data records into
channel-specifie data sets, called sensor data records and temperature
data records. These data records are then used to derive weather and
climate products called environmental data records and elimate data
records.

Environmental data records generally support near-term weather
observations and include a wide range of atmospherie products detailing
cloud coverage, temperature, humidity, and ozone distribution; land
surface products showing snow cover, vegetation, and land use; ocean
produets depicting sea surface temperatures, sea ice, and wave height; and
characterizations of the space environment. Combinations of these data
records (raw, sensor, temperature, and environmental data records) are
also used to derive more sophisticated products, including the forecasts
that result from weather prediction modeling, In contrast, climate data
records identify longer term variations in the elimate and include
observations of the land, ocean, and atmosphere.

While environmental and climate data products use much of the same
data, the two user communities” needs differ. In order to deliver timely
weather forecasts and warnings, meteorologists require the rapid delivery
of environmental data. Alternatively, seientists involved in climate
monitoring, prediction, and research require aceurate, precise, and
consistent data over long periods of time, Figure 4 is a simplified depiction
of the various stages of environmental satellite data processing, and figure
5 depicts examples of two different weather products. Figure 6 depicts an
example of a climate data record.
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Figure 4: Stages of Satellite Data Processing
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Figure &: Example of a Climate Data Record
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An Overview of Chimate Ome subset of satellite-provided environmental weather information is

Products and Uses climate data. Satellite-provided climate data are used in combination with
ground and ocean observing systems to understand seasonal, annual, and
decadal variations in the climate. Satellites provide land observations such
as measurements of soil moisture, changes in how land is used, and
vegetation growth; ocean cbservations such as sea levels, sea surface
temperature, and ocean color; and atmaospheric observations such as
greenhouse gas levels (e.g., carbon dioxide ), aerasol and dust particles,
and moistre concentration. When these data are obtained over long
periods of time, scientists are able to use them to determine short- and
long-term trends in how the earth’s systems work and how they work
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together. For example, climate measurements have allowed scientists to
better understand the effect of deforestation on how the earth absorbs
heat, retains rainwater, and absorbs greenhouse gases, Seientists also use
climate data to help predict climate eveles that affect the weather, such as
El Nifio, and to develop global estimates of food erop produetion for a
particular year or season. Table 1 provides examples of ways in which
satellite-provided climate products are used,

Table 1: Examples of Satellite-Provided Climate Products and Thelr Uses

Products Uses
Precipitation analysis «  Agricultural industry uses for decisions such as crop mixture, crop insurance
A the ity for " needs, and iming and amount of irigation needed,
of precipiation (rainfall or snowifall) or «  Water managers use for plans in developing and operating waler reserveoirs, as
h from normal 1 well as predicting river flow.
amounts for given regions. +  Health officials use for studies of impacts to human health (e.q., malaria, cholera,

and other water-borne diseases).

Land cover/vegetalion and land use analysis *
Assesses the location, health, and types
of plant lite for given regions and areas of  *
land that can be developed for

Scientists and wildlife conservation managers use in studying the impacts of

in land co 0 n on wikiiife (2.9, loss of food scurce, habital),
Forestry managers use for decisions on when and where to restrict burning in
order o prevent wildfire cutbreaks,

urbanization or ciher land uses. «  Transportation officials use in : of hig and train routes,

«  Agricultural industry and i i P use crop age o
help predict world food supply and shortages.

«  Scienfists and land use planners use to determine how certain areas will respond
to changing weather, as well as to better understand global changes in
greenhouse gases and the earth’s heat retention.

Sea wave and wind analysis «  Marine cargo Industry uses for routing and scheduling shipping routes.
Assesses wave heights and wind « U5, Navy uses for military logistics and planning,

conditions over the ocean to describe sea
states and potentially adverse tropical
weather.

Petroleum industry uses in offshere drilling operations.

Sea ice analysis .
Assesses the location of ice and changes
in ice characteristics,

Marine cargo industry uses to identity available or emerging shipping routes.

U.S. Navy uses in Arclic sea ice models for long-range planning for fleet
operations.

Land surface temperature analysis «  Healh alficials use in identilying potentially adverse health affects on humans
Assesses the probability for surface {e.q.. heat stress, disease outbreaks such as malaria and avian influenza).
p ranges and from « Producers and consumers of natural gas and electricity use 1o identity changing
normal temperatures for given regions. energy demand based on changes in temperatures.
Cloud physics and aerosol analysis « The U.S. Air Force uses for military airb: and T

Assesses the presence of clouds, smoke, »
and dust and their impacts to satelite or
alrcraft instruments.

Climate scientists use to account for the effects that cloud properfies may have on
other satellite-based observations.
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Products

Uses

Severe weather seasonal outlooks

Assesses the probablity of the number
and severity of severe weather events

such as hurricanes, lioods, and lomadoes.

«  Insurance industry uses in ientilying potential Babilfies and risk of losses.
»  The Federal Emergency Management Agency uses for emergency preparedness
and response activities.

Weather forecasters use lo help analyze the likelihood of certain weather evenis
such as hurmicanes.

3 GAD BNafyss of dat from O HOMA, the moup on Earh Cosenvanons [USGED), he U S Giobal Changs
wacch Program | Co

h, B0 B Hadonl Foses:

An Overview of Space
Weather Products and
Uses

Another subset of satellite-provided environmental weather information is
space weather, Satellite-provided observations of space weather generally
describe changes in solar activity in the space environment. Just as
scientists use observations of weather that occurs on the earth's surface
and in its atmosphere to develop forecasts, seientists and researchers use
space weather observations to detect and forecast solar storms that may
be potentially harmful to society. Examples of space weather observations
inchide bursts of solar energy called solar flares, solar winds, geomagnetic
activity associated with solar storms, solar X-ray images and fluctuations,
and solar ultraviolet images and fMluctuations. These activities can
adversely impact space assets (such as communication, GPS, and
environmental satellites}, airplanes flying at high altitudes or over the
poles, ground assets (such as the electric energy grid), and the
communications infrastructure (including high-frequency radio

[ ications and tr ions between GPS satellites and ground-
based receivers), Figure 7 provides an illustration of the Key assets that
are affected by solar weather and the solar weather activities that could
put these assets at risk, while table 2 provides examples of ways in which
space weather products and services are used.
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Table 2: Examples of Satellite-Provided Space Weather Products and Their Uses

Products Uses
Energetic particle analysis «  Salellite operators use to protect satellite components from damage and 1o
' correct for satellite disorientation.
electrons, profons, and heavy jong in « NASA space mission control managers use to assess polential damage fo
space. spacecraft and potential harm to astronauts.

«  The Federal Aviation Administration uses o assess potential radiation hazards to
passengers during high-altdude flights.

lonospheric disturbance analysis «  Military forces monitor for to the Global P System,
Assesses how solar activity disturbs the which can affect military positioning, navigation, and timing of miltary cperations.
dynamic environment within the upper «  Ofthers interested in using GPS for land and sea-based navigation monitor for
atmosphere, patential errors.

Solar X-rays and radio burst analysis « Satellite operators use to correct satellite orbital dritt and geclocation errors.
Assesses bursts of solar radio waves and +  The military uses to monitor potential radar , satellite i
X-rays emitted from the sun. and high-freq ¥ radio

Solar wind analysis = Civilian and military space weather forecasters use 10 send out space weather

Assesses the path, severity, and timing of warnings, watches, and alerts.
space weather events that are approaching = MASA researchers use to investigate the sun and its effects on the earth and
the earth's space environment, solar system.

Geomagnetic storm analysis «  The miitary uses to assess potential launch trajectory errors and radar
Assesses solar activity that causes. inlerterence,
disturbances of the earth's magnetic field. «  Electric power grid managers monitor for potential damage to or failure of the
pawer grid.

Sourmes GAD analyus
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Federal Responsibilities Three key federal agencies—NOAA, NASA, and DOD—are responsible for

for Environmental managing environmental satellite programs, processing the collected

Satellites, Satellite Data um'ilrnnmonml I(]mn ilnln f:ls:«dnlo elimate and space weather produets and

Processing, and Climate services, and disseminating the data and products to othlon-_:, Many other

) o 2 agencies use these data and produets to support their missions, For

and bpaﬂ" Weather example, the Department of Agriculture uses temperature, precipitation,

Products and soil moisture data and products to inform farmers on what to plant,
when to plant, and strategies to employ during the growing season, while
the Department of Energy uses space weather information to help
determine when the electrical grid could be damaged by solar events,
These agencies also participate in one or more federal working groups that
coordinate the agencies' needs for and uses of environmental satellite
produets. These interagency working groups are overseen by offices
within the Executive Office of the President.
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Climate Responsibilities

NOAA, DOD, and NASA manage multiple organizations with a diverse set.
of climate responsibilities. Specifically, NOAA has several organizations
with responsibilities for developing and using satellite data to monitor and
predict the earth’s climate.” These include the following:

The National Environmental Satellite, Data, and Information Service
manages the development of environmental satellite products, It also has
three data centers that archive environmental data and producets related to
climate, oceans, and geophysical features and disseminate these data and
produets to the public.

The National Weather Service is responsible for weather, hydrologic, and
climate forecasts and advisories for the United States, its territories, and
adjacent waters and ocean areas for the protection of life and property
and the enhancement of the national economy. Through its National
Centers for Environmental Prediction’s Climate Prediction Center, it
disseminates products and services that describe the earth's climate and
provides nearderm climate predictions.

The Office of Oceanie and Atmospheric Research has climate
responsibilities focusing on understanding causes of global climate change
and on improving operational climate forecasting capabilities through its
Earth System Research Laboratory and Geophysical Fluid Dynamics
Laboratory.

Organizations within DOD also have responsibilities for providing climate
forecasts that are specifically tailored for military planning and operations.
For example, the Air Foree Weather Ageney is responsible for providing
environmental outlooks to support the Air Foree and Army, ineluding
forecasts of the properties of clouds (such as density or ice content) and
ground conditions to support planning for airborne and ground operations,
In addition, the Navy's Naval Oceanographic Office tracks ocean currents
for planning ship tracking and missions, and provides outlooks of the
acoustical environment for submarines. The Navy's Fleet Numerical
Meteorology and Oceanography Command provides environmental
outlooks in support of naval operations, including outlooks on coastal and
open ocean conditions.

“In February 2010, NOAA announced that it would create a NOAA Climate Service,
However, it is not yet clear what the servicee’s responsibilities will include,
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Space Weather Responsibilities

NASA's Barth Science Division is responsible for advancing the
understanding of the earth system and demonstrating new satellite
technologies through its environmental research and development
satellites. NASA currently demonstrates new measurements and
technologies for measuring climate through various satellite and airbome
missions, including the Earth Observing Svstem.

In addition to NOAA, DOD, and NASA, the Department of the Interior's
1.8, Geological Survey is responsible for operating the Landsat satellites,
distributing the data, and maintaining an archive of Landsat 7 and other
remotely sensed data,

Other agencies use climate produets in their operations. For example, the
Environmental Protection Agency uses sea level data and produets to
examine the potential societal impacts, adaptation options, and other
decisions sensitive to sea level rise in coastal communities, while the
Department of Homeland Security's Federal Emergeney Management
Agency uses climate research and predictions to help develop disaster
preparedness and response plans. Additional processing and product
development is done in partnership with universities, nongovernmental
organizations, and industry. See appendix I for more information on
federal agencies and their climate-related responsibilities.

NOAA, DOD, and NASA also manage organizations with responsibilities
for space weather satellites and prediction. NOAA and DOD both obtain
satellite and land-based measurements of solar activity and produce
operational space weather produets for a variety of users. Specifically,
NOAA's National Weather Service manages the Space Weather Prediction
Center, which is responsible for continuously monitoring space weather
for civilian user communities, and provides official space weather
warnings, watches, and alerts.” In addition, NOAA's National
Environmental Satellite, Data, and Information Service has a data center
that archives environmental data related to space weather and
disseminates them to the publie.

Complementing NOAA's responsibilities for civilian space weather
forecasts, DOD's Air Force Weather Agency is responsible for

"According to agency officials, space weather warnings predict solar activities that are
expected to have an impact within minutes to hours, while watches predict solar activities
that are expected to have impact within 24 to 72 hours, and alerts indicate activity that has
been observed or is currently ongolng,
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Interagency Coordination of
Satellite-Provided
Environmental Observations

continuously monitoring space weather for defense and intelligence user
comnmunities. The Air Force Weather Agency and NOAA products are
similar, and the majority of the space weather data they use are the same.
However, the Air Force customizes specialized products to provide space
situational awareness for its users.” Both the Air Foree and NOAA work
together to ensure that both the civilian and military sectors understand
and can respond to changes in the space environment.,

NASA conduets space weather research and development activities using
environmental satellites. For instance, NASA observes solar wind data
from its Advanced Composition Explorer mission” and solar X-ray images
from its Solar and Heliospherie Observatory mission to better understand
the sun and its effects on the earth and solar system. Data from these
satellites are used for solar research and are also used by other agencies
for operational space weather forecasting, including watches and
warnings,

Other federal agencies use space weather products to support their
respective missions. For example, the Department of Transportation’s
Federal Aviation Administration examines radiation exposure at high
altitudes, while the Department of Energy uses observations from space
weather satellites to study possible impacts on electrical energy
transmission through the energy grid. See appendix 11 for more
information on federal agencies and their space-weather-related
responsibilities.

In addition to agencies with responsibilities for acquiring, processing and
disseminating environmental data and information, there are two
organizations—the U.S. Group on Earth Observations (USGEO} and the
1.8, Global Change Research Program (USGCRP)—that are primarily
responsible for coordinating federal efforts with respect to observations of
the earth’s environment, The National Space Weather Program serves as
the coordinating body for space weather,

"Space situational awareness is an understanding of activity that Is occurring in the space
environment, including potential threats to space exploration and national defense
readiness,

“The Advanced Composition Explorer is well beyand its design life and could fail at any
time,
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Executive Oversight of Federal
Environmental Observations

USGEO is made up of representatives from federal agencies with a role in
earth observations, as well as liaisons from the Executive Office of the
President. The group's responsibilities include developing and
coordinating an ongoing process for planning, developing, and managing
an integrated 1.5, earth-observing system consisting of ground, airbome,
and satellite measurements.” USGEO reports to the National Science and
Technology Council's Committee on Environment and Natural Resources,

USGCRP consists of representatives from 13 federal departments and
agencies, as well as liaisons from the Executive Office of the President and
USGEQ. Congress established USGCRF in 1990 to coordinate and
integrate federal research on changes in the global environment and to
discuss its implications for society, USGCRP reports to the National
Seience and Technology Council's Committee on Environment and
Natural Resources.

The National Space Weather Program is responsible for coordinating
federal efforts and leveraging resources with respect to space weather
observation. The program consists of representatives from eight federal
agencies, who coordinate their activities through NOAA's Office of the
Federal Coordinator for Meteorology.

Appendix 111 identifies the federal organizations that participate in these
interagency coordination groups.

The Executive Office of the President provides oversight for federal space-
based environmental observation. Within the Executive Office of the
President, the Office of Science and Technology Policy (OSTP), the Office
of Management and Budget (OMB), and the Council on Environmental
Quality carry out these governance responsibilities, In addition, the
National Science and Technology Couneil and its Committes on
Environment and Natural Resources provide the Executive Office of the
President with executive-level coordination and advice, Table 3 identifies
roles and responsibilities of organizations within the Executive Office of

"USGED also supports the Global Earth Observation System of Systems, an intemational
effort to share environmental data to support decisior-making in nine societal benefit
areas: agriculture, biodiversity, climate, disasters, ecosystems, energy, health, water, and
weather, According to its charter, the Global Earth Observation System of Systems Is to
pravide the overall conceptual and i 1 fr k needed to move toward

i d global earth ol 1o meet iser needs,
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the President that provide oversight of federal environmental observation
efforts.

Table 3: Organizations within the Executive Office of the President That Provide Oversight of Environmental Observations

Organlzation

Oversight responsibllity

QsTP

QOSTP is responsible for, among other things, providing scientific and technical analysis
with respect to major policies, plans, and programs of the lederal government; leading an
interagency effort to develop and implement sound sclence and technalogy policles and
budgets; and bullding parinerships ameng lederal, state, and local govemments, other

ies, and the sch

The Assistant to the President lor Science and Technology is also the Director of OSTP,

OME

OMB 5 responsible for ing federal progl budget p i ing the
ifects of agency prog policies, and p 5
funding demands among agencies; and selting funding priorities.

Council on Environmental Qualiy

The council federal efforts and works with agencies and other
White House offices in the development of environmental policies and initiatives,

National Science and Technology Council

This is a cabinet-level council that coordinates science and technological policies among
federal research and development enlities and sets national goals for science and
technology investments.

The council’s C on and Natural F p advice on
federal research and development efforts in the area of environment and natural
resources.

The Assistant to the President lor Science and Technology funclions as the head of the
council and its committees, while OSTP provides adminisirative suppart.

Soutoe GAD alym ol Eoboutive Ofios of e Fresider aponsedtes

Prior GAO Reports
Recommended Developing
Plans to Restore Cancelled
Instruments

In recent years, we have issued a series of reports on the NPOESS and
GOES-R satellite programs,” Both programs are critical to United States’
ability to maintain the continuity of data required for weather forecasting
and global climate monitoring through the years 2026 and 2028,
respectively. However, both of these programs were restructured due to
their complexity and growing costs, These restructuring efforts involved
removing selected climate and space weather instruments, Specifically, on
the NPOESS program, four instruments were removed and four had their
capabilities reduced. On the GOES-R program, NOAA removed an
advanced instrument that was important to the weather and climate
comnunity, In May 2008, we recommended that the agencies develop a
long-term strategy for restoring the NPOESS sensors in order to guide

YThe most recent GAD reports inelude GAO-08-554, { 5323, GACMIS-518, and

GAD-08-18.
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shon-term decision making and to avoid an ad hoe approach to restoring
capabilities." In addition, in April 2009, we recommended that NOAA
develop a plan for restoring the advanced GOES-R capabilities that were
removed from the program, if feasible and justified,”

Federal Agencies
Have Not Established
Plans to Restore All
Capabilities Removed
from the NPOESS and
GOES-R Programs

Federal agencies have not yet established plans to restore all of the
capabilities removed from the NPOESS" and GOES-R programs. As
originally planned, the NPOESS and GOES-R programs included
instruments and products to meet a wide range of user needs through 2026
and 2028, respectively. Specifically, both NPOESS and GOES-R were
envisioned to fulfill requirements for weather, space weather, and climate
monitoring, However, in 2006, both of these programs were restructured
due to growing costs. These restructuring efforts involved removing
selected climate and space weather instruments—and, in some cases,
replacing them with a less-capable instrument. Table 4 lists the
instruments that were removed or degraded.

Table 4: Instruments and Products Removed from the NPOESS and GOES-R Programs

Satellite

program Instrument Instrument description Restructuring declslon/status

NPOESS Aerosol Retrieves specific measurements of This instrument was lled from the two satellites
Polarimetry clouds and aerosols (liquid droplets or (1 and C3),

Sensar solid particles suspended in the Two products (aerosol refractive index and cloud parlicle size
almosphere, such as sea spray, Smog.  and distribution) will no longer be produced.
and smoke).

NPOESS Conical Collects microwave images and data This instrument was cancelled from all four NPOESS satellites
Scanning needed to measure rain rale, ocean and is to be rep by a less complex Microwave
Microwave surface wind speed and 5 1 il on the second, third, and fourth
Imager/ amount of water in the clouds, and soil  NPOESS satellites,

Sounder maksture, as well as temperature and

h y at different

levels.

In combination with another instrument, the Microwave

Imag is 1 to provide all of the products that
were originally planned. except for a sail moisture product

{which will be degraded).

OR08-518.

05323,

PDuring our review, the White House announced plans to restructure the NPOESS program
s0 that it would no longer be jaintly procured. Because detailed plans for the NOAA portion
(JP3S) and DOD portion have not been established, we focused on the NPOESS program.
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Satellite
program Instrument Instrument description Restructuring decision/status
NPOESS Earth Measures solar shot-wave radiation This instrument was from the two salellites
Radiation and long-wave radiation released by the (C1 and C3) and replaced by a legacy sensor (calied the Clouds
Budget Sensor earth back into space on a worldwide and Earth's Radiant Energy System) on the first satellte only.
scale lo enhance long-term climate The legacy sensor Is expected to provide all of the products that
studies. were originally planned.
NPOESS Ozone Collects dala needed to measure the One part o this instrument (nadir) is 1o be included on NPP and
Mapping and  amount and distribution of ozone inthe  on the first and third NPOESS satellites, The other par (limb)
Profiler Suite  earth's atmosphere. Consists of two was canceled, but it will be included on NPP.
{nadir/imb)  components (limb and nadir} that can  without the limb companent, one preduct (ozone total
be provided separately. column/profile) will be degraded.
NPOESS Radar Measures vanances in sea surlace This i was lled from the t ty marning
g pography and ocean surface satellles (C2 and C4).
roughness, which are used o determing noaa and the N tanning eparate altimet
sea height, significant wave height, and sateunai: it becl ot s enle e ool il
ocean surface wind speed and to
jprovide critical inputs to ocean
forecasting and climate prediction
madels.
NPOESS Space Collects data to identify, reduce, and This sensor suite was cancelled from three NPOESS satellites

Environmental predict the effects of space weather on  (C2, C2, and C4) and replaced by a less capable and less

Sensor Suite ik ysh L P legacy sensor suite (called the Space Environment

satelides and radio links. Monitor} on the first and third NPOESS satellites (C1 and C3).
The legacy sensor will provide 5 of the 13 planned products,
The 8 products that will no langer be produced include electric
fields, geomagnetic fields and in situ plasma fluctuations.

NPOESS Tolal Solar Monitors and captures tolal and spectral  This sensor was cancelled from the two early moming saiefliles
i solar i ata. (C2 and C4),
Sensor NOAA plans fo include a replacement sensor on the first
NPOESS satellite. However, one product, solar irradiance, will
no lenger be produced by the second and fourth satellites.

GOES-A | M and This instrument was cancelled.
Environmental temperature profiles 1o develop weather Thi instrument was envisioned 1o provide a number of products
Sulte products such as severe that will be pi by another Fourteen p
warnings and to monitor coastal regians | not be provided, These include cloud base height, ozone
for ecosystem health, water quality, layers, ocean color, turbiddy, and cloud imagery.
coastal erosion, and harmful aigal
blooms.

Scurces GA anatyis of KOAA, NASA, and DOO data

e 2006, the agencies have taken steps to restore selected

es that were removed from NPOESS in the near-term; however,
they do not yet have plans to restare capabilities for the full length of time
covered by the NPOESS program. Specifically, the agencies decided to
restore the eapabilities of three NPOESS instruments through 2016 or
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2021, the capabilities of a fourth instrument through 2018 for NOAA and
through 2025 for the Navy, and to accept degraded capabilities in replacing
a fifth instrument between 2019 and 2024, The agencies have not yet
made any plans to restore the capabilities of a sixth NPOESS instrument,
and NOAA has not yet made plans to restore the capabilities of the
GOES-R instrument. This leaves gaps in promised capabilities ranging
from 1 to 11 years, depending on the instrument, Figure 8 provides a visual
summary of plans and gaps in plans for key instruments through 2026,

“"T'he program restored the Creane Mapping and Profiler Suite (limb) to NPP; a Total Solar
Trradiance Sensor to the first NPOESS satellite; and the Clouds and the Earth's Radiant.
Energy System sensor (replacing the Earth Radiation Budget Sensor) to NPP and the first
NPOESS satellite. In addition, both NOAA and the Navy have taken steps to procure radar
altimetry sensors to be included on other satellites. The Space Environment Monitor
replaces B of the 13 space weather products that were to be provided by the Space
Environmental Sensor Suite.
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Both DOD and NOAA officials reiterated their commitment to look for
opportunities to restore the capabilities that were removed from NPOESS
and GOES-R. However, agency officials acknowledge that they do not
have plans to restore the full set of capabilities because of the complexity
and cost of developing new satellite programs.

Until the capabilities that were removed from NPOESS and GOES-R are
restored, there will be future gaps in key atmospheric measurements,
inchiding aerosols and key cloud properties. There will also be future gaps
in oceanic measurements, including sea surface height and wave height.
These gaps will reduce the accuracy of key climate and space weather
produets—and could lead to interruptions in the continuity of data needed
for aceurate climate observations over time, Meteorologists,
oceanographers, and climatologists reported that these gaps will seriously
impact ongoing and planned earth monitoring activities.

Federal Efforts to
Ensure the Long-term
Provision of Satellite
Climate Data Are
Insufficient

For over a decade, the climate community has clamored for an interagency
strategy to coordinate agency priorities, budgets, and schedules for
environmental satellites over the long term-—and the governance structure
to implement that strategy. Specifically, in 1999, the National Research
Council reported on the need for a comprehensive long-term earth
observation strategy and, in 2000, for an effective governance structure
that would balance interagency issues and provide authority and
accountability for implementing the strategy.” The National Research
Council has repeated these concerns in multiple reports since then,”
Similarly, in 1999, the Administrators of NOAA and NASA wrote letters to
the White House's OSTP noting the need for an interagency strategy and

“National Research Council, Climate Research Committee, Adequacy of Climate
Observing Systems (Washington, D 1998); National Research Council, Space Studies
Board: Committes on Barth Swdies, lsswes in the Integration of Research and
Operational Satellite Systems for Climate Research: Part . Science and Design
(Washington, D.C.: 2000).

“Far example, see: National Research Council, Committers on a Strategy to Mitigate the
Impact of Sensor Descopes and Demanifests on the NPOESS and GOES-R Spacecraft,
Ensuring the Climate Recovd from the NPOESS and GOES-R Spacecraft: Elements of a
Strategy to Recover Measurement Capabilities Lost in Progrom Restructuring,
(Washington, [1.C.; 2008); National Research Council, Committee on Earth Science and
Applications from Space: A Community Assessment and Strategy for the Future, Earth
Science and Applications from Space: \“u!ionuf Imperatives for the Next Decade and
Beyond (Washi D.C: SUJTJ N h Couneil, Board on Atmospheric
Sciences and Climate, From R ioms in Weather ites and Numerical
Weather Prediction: C'mssnw the l’u&y qumH; {Washingron, [LC.: 20000,
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the means to implement it. They called for OSTP to work with OMB to
better define agency roles and responsibilities and to align a satellite
strategy with agency budgets. More recently, in 2008, a strategic policy
research center recommended that the United States develop an overall
plan for an integrated, comprehensive, and sustained earth observation
system and the governance structure to support it.”

While progress has been made in developing near-term interagency plans,
this initiative is languishing without a firm completion date, and federal
efforts to establish and implement a strategy for the long-term provision of
satellite data are insufficient. Specifically, in 2005, the National Science
and Technology Couneil's Committee on Environment and Natural
Resources established USGEO to develop an earth observation strategy
and coordinate its implementation.” Since that time, USGEO assessed
current and evolving requirements, evaluated them to determine
investment priorities, and drafted the Strategic Assessment Report—a
report delineating near-term opportunities and priorities for earth
observation from both space and ground.” According to agency officials,
this report is the first in a planned series, and it was approved by OSTP
and multiple federal agencies in May 2009, However, OSTP has not yet
forwarded the draft to the Committee on Environment and Natural
Resources and the President’s National Science and Technology Couneil
because it is reconsidering whether to revise or move forward with the
plan, USGEO officials could not provide a schedule for completing this
near-term interagency plan.

This draft report is an important first step in developing a national strategy
for earth observations, but it is not sufficient to ensure the long-term
provision of data vital to understanding the climate. The draft report
integrates different agencies’ requirements and proposes continuing or
improving earth observations in 17 separate areas, using both satellite and
land-based measuring systems. However, the report does not inelude

"Center for Strategic and Intemational Studies (Wighels, Lyn et.al), Earth Observations
and Global Change: Why? Where Ave We? What Next?: A Report of CSIS Space Initiatives
(Washington, Dn.C.: July 2008).

Interagency Working Group on Barth Observations, National Science and Technology
Couneil, Committee on Environment and Natural Resources, Strategic Plan for the U5,
Integrated Eavth-Chservation System (Washington, D.C.: 2005).

YUSGED, Ohserving Earth's Vital Signs, USGEQ Strategic Assessment of Earth
Observations: Near-Term Gaps and Opportunities (Draft} (Washington, D.C.: May 20007,
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costs, schedules, or plans for the long-term provision of satellite data. For
example, it does not fully address the capabilities that were removed from
the NPOESS and GOES-R missions, While the report notes the importance
of continuing current plans to fly the Total Solar Irradiance Sensor on the
NPP satellite and the Clouds and the Earth’s Radiant Energy System
sensor on the NPP and first NPOESS satellites, it does not make
recommendations for what to do over the long term.

In addition, the federal government lacks a clear process for implementing
an interagency strategy. Key offices within the Executive Office of the
President with responsibilities for environmental observations, ineluding
OSTP and the Council for Environmental Quality, have not established
processes or time frames for implementing an interagency strategy
including steps for working with OMB to ensure that agencies’ annual
budgets are aligned with the interageney strategy. As a result, even if an
interagency strategy was finalized, it is not elear how OSTP and OMB
would ensure that the responsibilities identified in the interageney strategy
are consistent with ageney plans and are funded within agency budgets.

Ageney officials eite nultiple reasons for the difficulties they have
encountered over the last decade in establishing a national interagency
plan for long-term earth observations, One issue involves conflicting
priorities between and among agencies, including disconnects between the
research and operational communities and between the weather and
climate communities. Another issue is the lack of agreement on how and
when to transition research capabilities to operational satellites—and how
to fund them.

Without a long-term interagency strategy for satellite observations, and a
means for implementing it, agencies face gaps in satellite data and risk
making ad hoe decisions on individual satellites. For example, until
recently, NASA's QuikSeat research satellite provided measurements of
the effect of wind on ocean surfaces, which were used by the National
Weather Service to improve tropical and midlatitude storm warnings and
by the National/Naval [ee Center to improve its understanding of Aretic
and Antarctic ice environments.” However, NOAA does not plan to
replace the satellite until at least 2014, This extended gap leaves the
organizations that used QuikScat with degraded measurements. As

“The main antenna on the QuikSeat satellite falled in November 2008, rendering it useless
o forecasters, The satellite was 8 years past its expected life span.
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another example, Landsat satellites have provided data on land cover
change, vegetation mapping, and wildfire effects for over 35 years,™
Currently, there are two Landsat satellites in operation, and both are long
past their expected life spans, While there is a plan to develop and launch
the Landsat Data Continuity Mission by June 2013, there is no commitment
o ensure continuity after that mission.” Without Landsat or a similar
satellite program, there will be a significant gap in land cover images and
other important global climate data ranging from water ment to
agriculture,

Until an interageney strategy for earth observation is established, and a
clear process for implementing it is in place, federal agencies will continue
1o procure their immediate priorities on an ad hoe basis, the economic
benefits of a coordinated approach to investments in earth observation
may be lost, and the continuity of key measurements may be lost. This will
hinder our nation’s ability to understand long-term climate changes,

Federal Agencies
Lack a Strategy for
the Long-term
Provision of Space
Weather Data

While key federal agencies have taken steps to plan for continued space
weather observations in the near term, they lack a strategy for the long-
term provision of space weather data. Similar to maintaining satellite-
provided climate observations, maintaining space weather observations
over the long term is important. The National Space Weather Program, the
interageney coordinating body for the United States space weather
comnumity, has repeatedly recommended taking action to sustain the
space weather observation infrastructure on a long-term basis.

Ageneies participating in the National Space Weather Program have taken

shon-term actions that may help alleviate near-term gaps in space weather
observations, but OSTP has not approved or released two reports that are

expected to establish plans for obtaining space weather observations over
the long term. Both NOAA and DOD are seeking to replace key

“T'he Landsat program is jointly managed by NASA and the U8, Geological Survey.

“In August 2007, a White House working group called the Future of Land Imaging
Interagency Working Group issued A Plan for @ ULS. National Land Imaging Program.
This report recommended that the Department of the Intedor manage future Landsat
programs and have NASA develop future satellites. However, this plan has not yet been
implemented.
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experimental space-observing satellites.™ In addition, at OSTP's request,
the National Space Weather Program reported in 2008 on the impacts for
both operations and research of not having NASA's aging Advanced
Composition Explorer or the planned space weather capabilities from the
NPOESS program. It subsequently developed, again at the request of
OSTP, two reports documenting specific recommendations for the future
of space weather, one on what to do about the Advanced Composition
Explorer and the other on the replacement of the space weather
capabilities removed from the NPOESS program. The program submitted
the reports in October and November of 2009, respectively. However,
OSTP officials do not have a schedule for approving or releasing the
reports.

While the agencies’ short-term actions and the pending reports hold
promise, federal agencies do not currently have a comprehensive
interagency strategy for the long-term provision of space weather data,
Until OSTP releases the reports, it will not be elear whether they provide a
clear strategy to ensure the long-term provision of space weather data—or
whether the current efforts are simply ad hoe attempts to ensure short-
term data continuity. Without a comprehensive long-term strategy for the
provision of space weather data, agencies may make ad hoe decisions to
ensure continuity in the near term and risk making inefficient de
key investments.

Conclusions

Almost 4 years after key climate and space weather instruments were
removed from the NPOESS and GOES-R satellite programs, there are still
significant gaps in future satellite coverage. While individual agencies have
taken steps to restore selected capabilities in the near term, gaps in
coverage ranging from 1 to 11 years are expected beginning as soon as
2015. The gaps in satellite coverage are expected to affect the continuity of
important climate and space weather measurements, such as our
understanding of how weather cyeles impact global food production, and

“NOAA has requested funding in fiscal year . 2011 to refurbish NASA's [Jeep Space Climate

Observatory spacecraft to replace the experimental Advanced Co

spacecraft and has requested funding to replace its Constellation {H)sen’lng Syst.em for

\h.-wnmlq;y Julosphn'w and Cllmnlu [HOD issued a request for information 1o replace its
l on Cutage Foreeasting System satellite, which is

duﬂgned to sense space weather that affects how the Global Positioning System, high-

frequency radio, and other communications devices wark in low latitude arcas.
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when radio and GPS satellite communications are likely to be affected by
space weather.

Looking more broadly, despite repeated calls for interagency strategies for
the long-term provision of environmental data (both for climate and space
weather purposes), our nation still lacks such plans. Efforts to develop
even short-term strategies have | ished in committees and offices
supporting the Executive Office of the President, and there is no schedule
for them to be approved or released. Further, even if an interagency
strategy for the long-term provision of environmental observations was
established, there are not elear processes in place to implement it or align
it with individual agencies’ plans and annual budgets. Specifically, key
organizations within the Executive Office of the President, including the
Office of Science and Technology Policy, the Office of Management and
Budget, and the Couneil on Environmental Quality, lack a coordinated
process for ensuring that individual ageneies align their plans and budgets
to the greater good identified in an interagency plan.

Until the Executive Office of the President establishes comprehensive
interagency strategies and internal processes that foster the
implementation of these strategies, individual agencies will conti
address their most pressing priorities as they arise and opportu
effectively and efficiently plan ahead will be lost.

Recommendations for
Executive Action

In order to effectively address our country’s need for sustained
environmental observations, we rece 1 that the Assi to the
President for Seience and Technology, in collaboration with key Executive
Office of the President entities (including the Office of Science and
Technology Policy, the Office of Management and Budget, the Council on
Environmental Quality, and the National Science and Technology
Couneil), take the following four actions:

Establish a firm deadline for the completion and release of three key
reports on environmental observations:

+  USGEO's report on near-term priorities and opportunities in earth
abservations, called the Strategic Assessment Report;

+ The National Space Weather Program’s report on how to address the
loss of the Advanced Composition Explorer capabilities; and
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« The National Space Weather Program’s report on how to address the
space weather capabilities that were removed from the NPOESS
program.

Direct USGEO to establish an interagency strategy to address the long-
term provision of environmental observations from satellites that includes
costs and schedules for the satellites, as well as a plan for the relevant
agencies’ future budgets,

Establish an ongoing process, with timelines, for obtaining approval of the
interageney strategy and aligning it with agency plans and annual budgets,

Direct the National Space Weather Program Council to establish an
interagency strategy for the long-term provision of space weather
observations.

Agency Comments
and Our Evaluation

A senior policy analyst from the Office of Seience and Technology
Policv/Executive Office of the President provided comments on a draft of
this report via e-mail. In addition, we received written comments on a draft
of this report from the Secretary of Commerce, who transmitted NOAA's
comments (see app. IV), and NASA's Associate Administrator for its
Science Mission Directorate (see app. V). DOD officials declined to
comment on a draft of the report.

The Executive Office of the President did not agree or disagree with our
rommendations; however, officials noted that OSTP is eurrently revising
USGEX's Strategic Assessment Report to update information on launch
schedules and on the availability of certain measurements that have
changed since completion of the report a vear ago. Further, officials
agreed that the Strategic Assessment Report is a first step in developing a
strategy for earth observations, and noted that they plan to use the report
as a basis for meeting congressional reporting requirements directing
OSTP to develop a strategy on earth observations. In crafting this strategy,
it will be important for OSTP to address long-term interagency needs and
to work with OMB to ensure that the long-term plans are aligned with
individual agencies’ plans and budgets. If the plan does not include these
elements, individual agencies will continue to address only their most
pressing priorities, other agencies’ needs may be ignored, and the
government may lose the ability to effectively and efficiently address its
earth observation needs.
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In its comments, NOAA noted that it had completed its actions relative to
delivering input to the Executive Office of the President for developing
strategies for elimate and space weather observations. We agree; it is now
up to the Executive Office of the President to establish and implement an
interagency strategy for the long-term provision of these observations. The
agency also responded to our statement that it had not established plans to
restore all of the capabilities that were removed from the GOES-R and
NPOESS programs. Regarding GOES-R, NOAA stated that it will continue
to evaluate the feasibility and priority of addressing requirements and
determine the appropriate means to meet them.

Regarding NPOESS, NOAA noted that, in fiscal year 2000, the agency
restored the highest priority climate sensors that were removed from the
NPOESS program, NOAA also reported that the fiscal year 2011
President’s Budget Request includes plans to restore additional key
climate sensors on JPSS and other satellite programs, However, as
discussed in our report, NOAA's efforts to restore sensors in 2000
addressed only selected near-term needs and did not address the full set of
capabilities over the life of the NPOESS program. Further, regarding the
fiscal year 2011 President’s Budget Request, at the time of our review the
full set of capabilities planned for the JPSS program had not yet been
determined. For example, the Total Solar Irradiance Sensor (which was
one of the high-priority sensors that was restored to the NPOESS program
in fiscal year 2008} will not be included on the JPSS satellite, but could
instead be included on another to-be-determined satellite. As noted several
times in our report, we focused on the capabilities that were planned for
the NPOESS program because plans for JPSS had not yet been finalized.
We have ongoing work to examine the JPSS program, which will further
evaluate NOAA's plans as they are solidified. In a final comment, NOAA
stated that we did not distinguish between potential data gaps in existing
and new capabilities, and suggested that we only use the term “gap” to
describe the potential loss of an existing capability. Given that the
requirements for the NPOESS programs were developed and validated by
multiple agencies nearly a decade ago, and requirements for the GOES-R
sensor were revalidated by NOAA in 2007, we believe it is appropriate to
view the removal of these requirements as gaps—whether they represent
existing or new capabilities.

In its written comments, NASA provided further details on its efforts to
advance the understanding of earth systems and Heliophysics through
environmental research satellites, and provided clarification on plans for
future missions that are included in the fiscal yvear 2011 President’s Budget
Request. The agency also noted that OSTP developed a plan for the future
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of the land-imaging program, under which NASA would develop future
Landsat-like satellites an behalf of the Department of the Interior,
However, this plan was established in 2007 and has not yet been funded or
implemented. It is not clear that it will be implemented. This situation
illustrates that having an approved plan is not enough to ensure that
critical satellite capabilities are obtained, and reiterates the need for an
ongoing process that aligns interagency strategies with individual
agencies’ plans and anmial budgets.

OBTP, NOAA, and NASA also provided technical comments on the repart,
which we incorporated as appropriate.

As agreed with your offices, unleas you publicly announce the contents of
this report earlier, we plan no further distribution until 30 days from the
report date. At that time, we will send copies of this report to interested
comgressional committees, the Secretary of Commeree, the Secretary of
Defense, the Administrator of NASA, the Divector of the Office of Science
and Technology Palicy, the Director of the Office of Management and
Budget, and other interested parties. The report also will be available on
the GAQ Web site at http/www . gao.gov,

If you ar your staff members have questions about this report, please
contact me at (202) 512-0288 or pownerd@gao.gov, Contact points for our
Offices of Congreasional Relations and Public Affairs may be found on the
last page of this report. GAO staff who made key contributions to this
report are listed in appendix V1.

At 2. 2B

David A. Powner
Director, Infermation Technology Management [ssues
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Appendix I: Objectives, Scope, and
Methodology

Our abjectives were to (1) assess plans to restore capabilities that were
originally planned for, but then removed from, the National Polar-orbiting
Operational Environmental Satellite System (NPOESS) and Geostationary
Operational Environmental Satellite-R series (GOES-R) satellites; (2)
evaluate the adequacy of federal efforts to establish a strategy for the long-
term provision of satellite-provided climate data; and (3) evaluate the
adequacy of federal efforts to establish a strategy for the long-term
provision of satellite-provided space weather data. To assess plans for
restoring capabilities from the NPOESS and GOES-R programs, we
compared the original program plans for sensors and products with
current plans and identified gaps over time, We also observed monthly
senjor-level management review meetings, reviewed documentation from
those meetings, and interviewed agency officials to obtain information on
any changes in program plans.

To evaluate the adequacy of federal efforts to establish a strategy for the
long-term provision of satellite-provided climate data, we compared plans
developed by the Department of Defense (DOD), National Aeronauties and
Space Administration (NASA}, National Oceanic and Atmospheric
Administration (NOAA), and a draft strategy developed by the Executive
Office of the President’s Office of Science and Technology Policy (OSTP)
and the U.S. Group on Barth Observations for the provision of climate data
with recommendations made by the National Research Council and GAO
for the development of a long-term strategy, We identified the shortfalls of
and challenges to those plans, We also visited NOAA’s National Climatic
Data Center, Climate Prediction Center, and Earth System Research
Laboratory; the Navy's Fleet Numerical Meteorology and Oceanography
Center and Naval Oceanographic Office; and the Air Force Weather
Ageney to obtain information on the uses and users of satellite data for
climate monitoring and prediction, as well the need for interageney
strategic planning for space-based climate observations. We also
interviewed relevant agency officials,

To evaluate the adequacy of federal efforts to establish a strategy for the
long-term provision of satellite-provided space weather data, we compared
DOD, NASA, and NOAA plans for the provision of space weather data to
leading practices for the development of a long-term strategy, and we
identified the potential shortfalls of and challenges to those plans. We also
identified OSTP plans for space weather. We attended a space weather
events workshop to determine key issues related to long-term plans for
space weather observations, We also visited the Air Force Weather
Ageney, the Space Weather Prediction Center, and NOAA's National
Geophysical Data Center to obtain information on the uses and users of

Page 34 GAD-10-456 Environmental Satellites



165

satellite data for space weather monitoring and prediction, as well the
need for interageney strategic planning for space weather observations,
We also interviewed relevant agency officials.

We conducted our work at NOAA, NASA, DOD, and OSTF facilities in the
Washington, D.C., metropolitan area. In addition, we conducted work at
satellite data processing facilities in Asheville, North Carolina; Monterey,
California; Boulder, Colorado; Bay Saint Louis, Mississippi; and Omaha,
Nebraska. We selected these facilities because they host key military and
civilian users of satellite data for weather, climate, and space weather
forecasting. We conducted this performance audit from June 2009 to April
2010, in accordance with generally accepted government auditing
standards. Those standards require that we plan and perform the audit to
obtain sufficient, appropriate evidence to provide a reasonable basis for
our findings and conclusions based on our audit objectives. We believe
that the evidence obtained provides a reasonable basis for our findings
and conclusions based on our audit objectives.
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Appendix II: Key Federal Organizations with
Climate and Space Weather Responsibilities

Multiple agencies have a role in developing or using climate and space
weather products. Table 5 lists key federal organizations’ roles with
respect to climate observation, while table 6 lists key federal
organizations’ roles with respect to space weather observation.

Table 5: Key Federal Organizations’ Roles for Climate Observation

Federal agency/organization Role/responsibility

Department of Agricutture Moni and exploits environmental cbservations and land
remote sensing to map and monitor the health, quality, and production of LS and global
crop conditions for many applications including commodity price stabilization and food
security. Environmental observations are used to aid in making paymenis to producers
and as an input for monitoring program integrity for farm, conservation, and insurance
programs, Environmental conditions are used as an inpul to monitoring lorest health,
wildland fire fuels, and fire behavior.

D of C: Moni and predicis ch in the earth's and cceans and acquires and
Oeeanic and A i P i 3 g polal—urbiung and geostationary
environmental saleflites; also has multiple with responsibilities lor using

this satellte data to develop weather and climate prndum manages the Polar
Operational Environmental Satellite and
Satelite programs, which provide environmental dala llEEﬂ TOI' developing graphical
weather images and I weather p ‘weather through

ical weather p models and g other

Mational Environmental Satellite, Data, M the and ions of satellites and remote-based observations;
and Information Service its Mational Climatic Data Center slnres and disseminales climate data observed
through satelites and makes them accessible o the nation and public.

Mational Weather Service Provides weather and climate forecasts for the protection of life and property and the
enhancement of the national economy. One of several National Centers for
within the Nati ‘Weather Service, the Climate Prediction
Center prmmjes products and services that describe, assess, monitor, and predict (e.g.,
forecasts/outiooks ranging from days to seasons to years) the earth's environment

Office of Oceanic and Atmospheric Conducts analytical and theoretical climate i 1o better

Aesearch and predict climate variabillity and change and 1o enhance society's ability to plan and
respond to global change; includes labs, like the Earth System Research Laboratory,
which conduct research 1o develop new or improved products/services and models,

Depatment of Commerce/ National Institute  Provides and that support and reliable cimate
of Standards and Technology observations; also per!orms calibrations and special lests of a wide range of instruments
and ques for
Department of Defense Manages the defense polar-orbiting Dperahunal satellite program, called the Defense
Meteorological Satellite Program, which provides environmental data used for
developing araphical weather images and i wealher

weather through numerical weather prediction models, and monitoring other
environmental phenomena,
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Federal agencylorganization

Rolufmponslhlllly

U.S. Navy

that may impact military operations in the oceans and
near coastal ities; ds Fieet I gy and Oceanography Center
monitors almospnem: and oceancgraphic data to pmulde tailored global weather
ranging from days to several
months in ad\ranoe fthat ma'y a:(ed Navy, Marine Carps, and other rniltary planning and
D its Nawval & Office and
data to develop products that defail envirenmental conditions (e.g., acoustics and
physics) from the ocean's floor to its surface.

Air Force Weather Agency

Monitors environmental conditions that may impact military operations on land, in the
air, and in space; collects, and predicls to provide
tailored regional and global weather forecasis and effects caused by environmental
conditions :anglrlg from hours to several months in advanoe that may affect Air Force,
Army, Special O and and

Departrment of Energy

Conducts climate in order to tand how energy and use (e.g.,
changes in greenhouse gas and aerosol concentrations) may impact the global climate

system, Develops models thal simulate the effects of climate change and uses field and
laboratory observations o interpret and extend the results of such model simulations,

Department of Health and Human Services

Uses salellite observations to conduct related to ef heaith and the
health effects of climate ing effects of itk
(skin, eyes, immune system] and emerging infectious diseases.

D of b Federal
Emergency Management Agency

Uses climate research and predictions to develop disaster preparedness and response
plans.

Department of the Intericr/ U.S. Geological
Survey

Focuses on understanding past and present climate and their effects on landscapes,
land cover and use, and ecosystems. Manages the Landsat satellle programs in

conjunction with the National ics and Space A

Department of State C to and in bodies. such as the Unted
Mations Framework Convention on Climate Change and the Intergovernmental Panel on
Climate Change, which use U.S. climate assessments as the basis of certain findings in
their ional climate and helps facil federal agency coordination
with international climate research efforis.

Department of Transportation Conducts climate to (1) ine the p ial impacts of climate variability and
change on and services; (2) energy
reduce greennonse gases; and (3} improve related gi gas data
and modeling.

Environmental Protection Agency

Assesses the impacts of climate variability and change on air quality, water quality,
aquatic ecosystems, and human health. From these assessments, it develops options
for 1o be by makers,

Mational Aeronautics and Space
Administration/Earth Science Division

Operates research satellites under the Earth Observing System program. Many of these
satelites provide climate observations used by a variety of federal agencies,

, and The agency's climate rrusslon Is 1n
advance the state of science of the global i earth system,
ameng the global and regional atmosphere, oceans, sea ice, lands, and ecosystems,

Mational Science Foundation

Educates the public and funds research to advance the state of science, including
understanding climate elements such as physical, chemical, biclogical, and human
systems and the interactions amang them,
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Federal agencylorganization Rolefresponsibllity

Smithsonian Institution Conducts h ol p natural and
anthropegenic environmental change, and historical museum records/artifacts, as well
as geologic records; its research is intended to have a long-term (i.e., decadal)
perspective,

U.5. Agency for International Development  Uses salelite observations to provide U.S. and foreign decision makers—bath in the
United Stales and in the developing world—uwith information designed o support palicy
fnﬂ pr:r:%ram Interventions lor effective and timely response to drought and food

nsecurity.

from DO, NASA, NOAA, 11 1§ dircup on Ear s

by cf g
arge Retsars Pr
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Table 6: Key Federal Organizations’ Reles for Space Weather Observation

Federal agency/organization

Rolefresponsibility

D

P C National
Cceanic and Atmospheric Administration

fhe space weather environment and provides operational forecasts, warmings,
and alerts. Within the National Oceanic and Almospheric Administration, the National
Weather Service is responsible for providing weather forecasts for the protection of ife
and property and the enhancement of the national economy. lis Space Weather

F Caenter p and i of space weather events that may
impact space-based assets such as Global Positioning System {GPS) satellites, and
earth-based assets such as the energy arid.

Department of Defense

Conducts space weather monitoring through the Alr Force to mitigate and minimize
adverse space weather impacts on missien and
military capabiities, as well as 1o prov-ﬂe military planners with spaae situational
awareness.

Department of Energy

Uses observations from space weather satellites to detect nuclear events: in addition, it
uses space weather dala to examine possible impacts on electrical energy transmission
{i.e., the energy grid)

Department of the Intenor

Provides ground-based data e from 14 observalories
distributed across the United States and its territories through the U.S. Geological
Survey; collects, transports, and disseminates these data for global-scale monitoring of
the earth's magnetic field, which can be affected by space weather.

Department of State

The Department of State’s Office of Space and Advanced Technology tOEsfsnT]
ensures that U5, space palicies and sclence

weather, support U.S. foreign policy objectives and enhance U.S, space and
technological competitiveness, OES/SAT has primary responsibility for U.S.
representation to the United Mations” Committee on the Peaceful Uses of Quter Space.
The office also leads interagency coordination on all civil space-related international
agreements and plays a key role in the implementation of National Space Policy focused
on dual-use space applications such as space-based positicning, navigation, and timing,
satellite-based remote sensing and earth observation, and space weather monitoring.

Department of Transportation

Examines space weather impacts to navigation (e.g., GPS) and radiation exposure at
high afitudes; s Feﬂeral Aviation Administration considers space weather impacts in

national and aviation weather systems and services.
National Aeronautics and Space D ps and ges satellite op that contribute to space weather
Administration ons; conducts of the solal system to improve and advance

our understanding of events and conditions in space and to develop and use new
technology; explores how solar activity may potamlalhr impact humans in space, as well
as space-based assets such as solar like the A Composition
Explorer and Solar and Hellespheric Observatory and rabaotic assets that explore
characteristics of other planets.

Mational Science Foundation

C o of 5
precesses and 1o improve space weather predictive capabilities.

aly3ix 0 agency Nk MEson from e NElon Spoce Weather Frogem, Alr Fore Waaiher Agengy, snd Epace
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Appendix III: Federal Organizations That
Participate in Interagency Coordination
Groups

Interagency committees coordinate the interests of the nultiple federal
agencies whose missions involve environmental monitoring and research.
These include the U.S, Global Change Research Program, which
coordinates federal climate research efforts; the U.S, Group on Earth
Observations, which plans for and coordinates earth observations; and the
National Space Weather Program, which coordinates federal space
weather monitoring, research, and forecasts, Table 7 identifies federal
organizations that participate in these interagency coordination groups.

Table 7: Federal Organizations That Participate In Interagency Coordination Groups

U.S. Group on Earth U.S. Global Change National Space Weather
Federal Observalions Research Program Pregram
Agencies
Department of Agriculture * X
Department of Commerce X X X
Depariment of Defense X X X
Depariment of Energy X X X
Department of Health and Human Services X X
Department of Homeland Security X x
Depariment of the Interior X X X
Departmant of State X X X
Department of Transporiation X X X
Environmental Prolection Agency X X
Mational Aeronautics and Space
Administration x x X
Mational Sclence Foundation * *x X
Smithsonian Institution X X
LS. Agency for International Development X X
E Ive Office of the Presl
Council on Environmental Quality X
Office of Management and Budget X X X
Office af Science and Technology Policy X X X

Sou Intamgency Qi documents

“Agency officials noted that they are working with Homaland Security's Federal Emargency
Management Agency to have it paricipats in the National Space Weather Program.

Page 10 GAOQ-10-156 Environmental Satellites



171

Appendix IV: Comments from the
Department of Commerce

The Seeretary of Commares
Westrgion. O 20830

@j | UNITED STATES DEPARTMENT OF COMMERCE

April 92010

Mr. David A. Powner

prnation Technology Management lssucs
1.8, Govemnment Accountability Office

441 G Streel, NW

Washington, DC 20548

Drear Mr. Powner:

Thank you for the oppertunity to review and comment on the Government Accountability
Office’s drait report entitled “Environmental Satellites: Stratepy Needed 10 Sustain Critical
Climaie and Space Weather Measurements™ (GAD-10-456), On behalf of the Department of
Commeree, | have enclosed the National Oceanic and A ic Admindstration's ¢ I}
on the draft repor.

Enclosure
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MCn-leme

Department of Commeres
National Oceanic and Atmospheric Administration
Comments to the Draft GAO Report Entitled
“Environmental Satellites: Strategy Needed ta Sustain
Critical Climate and Space Weather Measurements™
(GAO-10-456, April 2010)

(¥ Can s

The Department of Commernce and the National Oceanic and Atmospheriec Admindstration
(NOAM) appreciate the opportunity to review this report on environmental satellites. The report
deseribes four angoing activitics al the NOAA National Environmental Satellite, Data, and
Information Service: (a) the full set of National Palar-orbiting Operational Envisonmental
Satellite System (NPFOESS) capabilities removed in 2006; (b) advanced climate capabilities for
Geostationary Orbiting Environmental Satellite, Serses R (GOES-R) ramoved in 2006; {c) a

report submitted to the £ mulwc ﬂl'ﬁw of the President, which identifies and peioritizes near-
ferm for fons; and (d) two reports submitted to the White
House's Office of Science and Technology Policy on how to mitigate the loss of key zatellies
and instruments,

The report sccurately describes the status of ftems () and (d), s listed above. Our actions are
complete. For item (a), the repont states that NOAA has not established plans for recovering
capabilitics lost when NPOESS was restractured in 2006, NOAA does have a plan 10 restore
capabilities for the climme sensors, which was implemented in fiscal year (FY) 200%, when
NOAA hegan funding the Nutional jies and Space Ad fon"s (NASA)
development projects 1o restore the highest pricrity climate sensors that were removed from
NPOESS in 2006, The FY 2011 President’s budget request includes a plan for NOAA to
continuee restoring key climale sensors removed from NPOESS and host the climate sensors on a
NOAA sxtellite program called the Toint Polar Smellite System (JPSS). Also included in the
FY 2001 request is a plan te complete e development of the Jason 3 satellite with NASA and
our European partners and plan for a continuity altimetry mission after Jason 3.

Far item (b}, the report states that NOAA has not made any plans 10 restors the advanced climate

cnwblllu:s ni'lh- Inmnnnmi that was mmw:d frimm GOES-R, The referenced IIlSLnlth |s the
Suite (HES), an i concept for izh.

wertical ymflrs of temperanire and water vapor and providing images of the anml ooean,

Early GOES-R instrument concept studies proved thal the HES concept was ioo technically

advan 10 be accommodased on the GOES-R spacecrafi. NOAA will comtinee mc\'alual:ux

feasibility and priogity of HES requi and ine the most approg

methods b meet them.

In general, the repont does not differentiate between gaps in existing operstional observation and
delays, potential or real, in bringing new observations into operational use, We would sugges!
thas the term “gap” anly be utilized to describe potential loss of an existing operational capability
ot established elimate recond
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Appendix V: Comments from the National
Aeronautics and Space Administration

Py i

National

Headquartars
Washington, DC 20546-0001
APR 08 2010

SMIDVStrategic Integration and Management Divisicn

Mr. David A. Powner

Director, Information Technology Management lssnes
1.5, Govemment Accountability Office

Washington, DC 20548

Diear Mr. Powner:

NASA appreciates the opporiunity to comment on your draft report entitled,
“Environmental Satellites: Strategy Needed to Sustain Critical Climate and Space
Weather Measurements,” (GAQ-10-456).

While no recommendations in the report were direcled to NASA, the report containg
several points that require clarification.

NASA's Earth Scienee Division, as described on Page 20, is responsible for advancing
the understanding of the Earth system and the scienc of

through its environmental research smellites. NASA makes new measurements and
creates new technalegies for mensuring climate through various satellite and airborne
missions, inchiding the Earth Observing System, With these new measuncaments, NABA
uncovers the mechanics and interrelationships of Earth system processes, creates climate
duka reconds that can be extended by subsequent research or operational satellites, and
ploncers the use of Bew observations in imate nedels to improve their sssessasent and
predictive ilities. MASA's Heli ics Division, as deseribed on Page 21,
conducts space weather rescarch and development activities using research satellites.
Dratn from these satellites are used for Heliophysics research and are also provided to
other agencies for operational space weather forecasting.

With regards to future research satellites, as detniled on Page 11, NASA's Easth Science
Drivisis ly has five ional”™ missi Gilary, Aquarius, NPOESS
Preparatory Project, Landsat Duta Continuity Mission (LDCM), and Global Precipiasion
Mensurement) scheduled for launch berween 2010 and 2013, The Fiscal Year (FY) 2011
President’s Budget Request includes funding for a replacement to the Orbiting Carbon
OHwervatory, 1o launch in February 2013, OF the missions recommensded by the National
Research Council in its 2007 Decadal Survey, “Earth Science and Applications from
Space: National Imperatives for the Next Decade and Beyond.” the FY2011 Budget
Request funds all Trer | missions 10 be lnunched in the three-year period from late 2014
1@ late 2017, achisving the scientific synergics intended by the Decadal Survey for those
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Appemdix V: Comments from the National
A and Space imi:

missions. Tier 2 missicns are also scceleraied by the Budget Request, with two to be
lnunched by the end of 2020

With regand 1o the Landsat family of satellites described on Page 20, the Landeat program
is & joint effort between NASA and the U.S. Geological Survey (USGS). NASA
develops and launches the Landsat smellites, while LSS is responsible for operating the
satellites and distributing and archiving the data. The next Lundsal mission, LDCM, is
currently scheduled for launch berween December 2012 and June 2013, With regards to
the future of the Landsat program, as discussed on Page 32, in 2007, the Office of
Seience and Technology Pelicy issued s plan for » Department of the Interior-led 1S,
Mational Land Imaging Program to acquire Landsst-type datn beyond LDCM, but that
plan has not yet been implemented. Under this construct, future Landsat-type satellites

would be loped by NASA on a rei basis, much like the civil weather
sabellites,
‘Thank you again for the ity 1o review and ni on this drafl report. We

ook forward 1o your final report to Congress.

Sincerely,

ﬁd;&

Associate Administrator for
Seience Mission Dircctorate
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Appendix VI: GAO Contact and Staff
Acknowledgments

GAO COntRCt David A. Powner, (202) 512-0286, or pownerd@gao.gov
Staff In addition to the individual named above, Colleen M. Phillips, Assistant
Director; Bill Carrige; Neil Doherty; Joshua Leiling; Kathleen 5. Lovett; Lee
ACknOW].engneﬂtS MeCracken; and Joseph D. Thompson made Key contributions to this
report.
(311202)
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GAO’s Mission

The Government Accountability Office, the audit, evaluation, and
investigative arm of Congress, exists to support Congress in meeting its
constitutional responsibilities and to help improve the performance and
accountability of the federal government for the American people. GAO
examines the use of public funds; evaluates federal programs and policies;
and provides analyses, recommendations, and other assistance to help
Congress make informed oversight, policy, and funding decisions. GAO's
to good governn is reflected in its core values of
ility, integrity, and reliability.

account

Obtaining Copies of
GAO Reports and
Testimony

The fastest and easiest way to obtain copies of GAO documents at no cost
is through GAO's Web site (www.gao.gov). Each weekday afternoon, GAO
posts on its Web site newly released reports, testimony, and
correspondence, To have GAO e-mail you a list of newly posted products,
£2o to www.gao.gov and seleet “E-mail Updates,”

Order by Phone

The price of each GAO publication reflects GAO's actual cost of
production and distribution and depends on the number of pages in the
publication and whether the publication is printed in color or black and
white. Pricing and ordering information is posted on GAC's Web site,
httpe/ www. gao.goviorderi

Place orders by calling (202) 512-6000, toll free (866) 801-7077, or
TDD (202) 512-2537,

Orders may be paid for using American Express, Discover Card,
MasterCard, Visa, check, or money order. Call for additional information.

To Report Fraud,
Waste, and Abuse in

Contact:

Web site: www.gao,gov/fraundnet/fraudnet.htm
E-mail: fraudnet @gao.gov

Federal Progr ams Automated answering system: (800) 424-5454 or (202) 512-7470

+ Ralph Dawn, Managing Director, dawnr@gao.gov, (202) 512-4400
Cong_r essional U.S. Government Accountability Office, 441 G Street NW, Room 7125
Relations Washington, DC 20548
PllbﬁC Affairs Chuck Young, Managing Director, youngel @ gao.gov, (202) 512-1800
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