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EXECUTIVE SUMMARY

Since 1994, the Department of Commerce, the Department of Defense (DOD), and the National
Aeronautics and Space Administration (NASA) have been working to create the nation’s first
polar-orbiting satellite system that will meet both civilian and defense environmental data needs.
This National Polar-orbiting Operational Environmental Satellite System (NPOESS) is a
National Performance Review initiative for Commerce and DOD. NPOESS is expected to save
the taxpayers $1.3 billion over 10 years by reducing the number of U.S.-owned operational
satellites from four to two, increasing the useful life span of each satellite from 42 to 84 months,
and combining the support functions. To manage the acquisition, the three agencies formed an
Integrated Program Office (IPO), which reports to an Executive Committee composed of
Commerce, IDOD, and NASA senior management.

In 1996, program managers and agency decision-makers recognized that the program could be
restructured to reduce overall program cost and risk. The new program, entitled “optimized
convergence,” delayed the date that the first NPOESS satellite would be needed from 2004 to
2007 A key aspect of the new program is early risk reduction for critical payload sensors and
algorithms. As part of the risk reduction effort, in July 1997, IPO awarded multiple contracts for
competitive design of the sensors and algorithms.

This report presents a preliminary evaluation of [PQ’s acquisition process and an in-depth
evaluation of the NPOESS life-cycle cost estimates. We found that the requirements process,
acquisition strategy, and satellite availability planning are well defined and, if followed, should
reduce program risk. (See page 9.)

However, NPOESS life-cycle cost estimates for critical sensors and algorithms are overstated.
[PO awarded the contracts for preliminary design and risk reduction of the sensors and
algorithms for about 43 percent less than its budgeted cost. To account for most of the
difference, [PO explained that its budget estimates include a 36-percent contingency for size,
weight and power margins, and risk based on the relative uncertainty inherent in developing new
technology. We believe the large difference between IPO estimates and contract award amounts
suggests that the assumptions made about the size, weight, power parameters, or other factors
were overstated and that the funding profile for the later phases of engineering and
manufacturing development, and production may also be overstated. Under these circumstances,
acquisition and budget guidelines suggest revising life-cycle costs to ensure that cost projections
are realistic, current, and accurate. [PO has neither corrected the overestimate by reporting a new
baseline nor revised its life-cycle cost methodology and assumptions to develop more accurate
long-term estimates. (See page 12.)

We believe that the difference between estimated costs and contract award points to the need to
reassess NPOESS cost estimating assumpttons. We recommend that the Department’s Under
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Secretary for Oceans and Atmosphere begin working with the Executive Commlttee and {PO as
soon as possible to:

(1) Examine risk, complexity, margins, and other relevant assumptions used in estimating
Phase I critical sensor and algerithm funding profiles and report on how and where the 43
percent difference occurred.

(2) Change any incorrect assumptions about risk, complexity, and margin and revise the life-
cycle cost documentation to reflect a reduced contingency profile for the critical sensors
and algorithms.

(3) Reevaluate risk and complexity assumptions used for the rest of the program and make
any needed changes to the assumptions and related life-cycle cost estimates.

4) Examine the reporting process of alerting the departments and Executive Committee
representatives of significant cost differentials.

(5) Produce an Acquisition Decision Memorandum to formally endorse the new baseline.

Based on NOAA’s concerns regarding our draft report, we worked closely with the
Administrator and Deputy Administrator of NESDIS, the NOAA audit liaison office, and the
NPOESS Integrated Program Office (IPO) Executive Director to clarify issues, including
NOQOAA’s overriding concern that we did not adequately describe the detailed process used to
create the initial NPOESS life-cycle cost estimate. Where appropriate, our final report
incorporates these clarifications. Based on these discussions, we believed that NOAA had
agreed to accept all but the last of the report’s five recommendations. However, NOAA’s written
response disagrees with the first two, agrees with the third and fourth and does not fully agree
with the last of our recommendations.

Summary of NOAA s Response and Our Comments

NOAA does not agree with our first two recommendations to reevaluate its cost estimating
assumptions or change its life-cycle cost estimates to reflect a reduced budgetary profile.
NOAA’s position is based on its assertion that a very comprehensive assessment of risk,
complexity, and margins for critical sensors and algorithms was performed prior to development
of the initial life-cycle cost estimates. However, IPO states that in reviewing these initial
estimates prior to releasing the request for proposals, it made a “conscious decision” to
reexamine cost estimating assumptions, concluded that near-term estimates were flawed, and
reduced them by 36 percent. [PO discounts this overestimate because it does not believe that the
difficulty in estimating earlier life-cycle costs relates to the accuracy of future life-cycle cost
estimates.

i
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We disagree. As we explained to IPO, we are not questioning the estimating process, but rather
the need to reevaluate NPOESS life-cycle cost estimates for critical sensors and algorithms.
[PO’s corrective action before issuing the request for proposals reveals--at a minimum--the need
to reexamine its life-cycle cost estimates. Based on IPO’s deciston to examine assumptions and
lower cost estimates before releasing the request for proposals, it was able to save $115 million
from a total budget of $264 miilion, about a 43 percent reduction. With about $1 billion slated
for critical sensors in Phase 11, (Enginecring and Manufacturing Development, Production and
Operational Support), further examination could reveal significant future savings.

NOAA states that it accepts our third and fourth recommendations to conduct a detailed
reevaluation of assumptions for all work breakdown structure elements and examine the
reporting process to decision-makers. However, NOAA intends to wait [5 months to start the
review of its cost estimating assumptions and does not propose any implementation actions for
examining the reporting process of alerting the Department and Executive Committee

" representatives of significant cost differentials. We believe that the reevaluation actions should
be done without delay. Our analysis of [PO’s explanation of its cost estimating process for a
portion of the critical sensor and algorithm efforts revealed a 60 to 80 percent overestimate in
some engineering level-of-effort estimates. To the extent engineering level-of-effort estimates
are used to justify all future NPOESS expenditures, these estimates require reexamination. Also,
by waiting 15 months to begin, NOAA will miss the opportunity to update its 2000 and 2001
fiscal year budgets. NOAA also states that it keeps decision-makers informed. However, in an
August 1997 memorandum to NOAA, the Department stated that it needed better information in
order to understand and participate in Executive Committee budget decisions. NOAA needs to
conduct detailed examinations of NPOESS cost estimates and implement more timely reporting
practices without delay.

NOAA does not fully agree with our final recommendation to issue an Acquisition Decision
Memorandum to formally endorse a new program baseline. NOAA believes that the May 1997
Acquisition Decision Memorandum is adequate and that a new memorandum is not warranted
based on the changes to the program. However, we found that the May 1997 memorandum does
not reflect IPO’s corrective action to reduce its life-cycle cost estimate before issuing the request
for proposals. Consequently, the new life-cycle cost estimate was not reported to decision-
makers until October 1997, seven months after the decision was made. A new life-cycle cost
estimate has yet to be formally endorsed by decision-makers through an Acquisition Decision
Memorandum, which needs to be prepared as soon as possible.

A synopsis of the NOAA response to each of our recommendations and our discussion begins on
page 17. These synopses and discussions include NOAA’s general comments on the findings as
well as recommendations. Clarifications were made in the report as necessary. NOAA’s
complete response is included as Appendix III.

111
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INTRODUCTION

Polar satellites orbit the North and South Poles 14 times daily at a distance of about 87¢
kilometers {540 miles) and transmit remotely sensed data to receiving stations as they pass over.
The U.S. government operates two environmental polar satellite programs: the Department of
Commerce operates the Polar-orbiting Operational Environmental Satellite (POES) system, and
the Department of Defense (DOD) operates the Defense Meteorological Satellite Program
(DMSP). POES and DMSP have distinct but similar capabilities for gathering data on weather
and climate.

In September 1993, the Vice President
recommended converging POES and Figure 1. NPOESS Constellation
DMSP into one system in his National
Performance Review report, Creating A
Government That Works Better & Costs METOP
Less. By May 1994, a Presidential
directive was issued calling for the
convergence of the two systems into the
National Polar-orbiting Operational
Environmental Satellite System
(NPOESS). The purpose of convergence
is to reduce overall life-cycle costs by
combining civilian and defense missions,
thereby reducing the number of U.S.

operational polar-orbiting satellites from oy rone
four to two.

NPGESS

NPOESS

Figure | represents the converged on-
orbit satellite constellation of two U.S.
satellites and one European
Meteorological Operational (METOP) program satellite that will carry some instruments
furnished by the U.S. government. The new system design will increase the operational life span
of each satellite from 42 months for POES and DMSP to 84 months for NPOESS. In 1996,
initial life-cycle program cests were projected at $7.8 billion, a savings of $1.3 billion from the
estimated $9.1 billion projected for acquiring and operating separate civilian and defense polar-
orbiting satellite systems. Later in 1996, the program was restructured and the life-cycle cost
estimate was reduced to $6.7 billion. Estimated NPOESS life-cycle costs include acquisition and
operation of the five satellites that will meet civil and defense operational requirements through
2018.
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Figure 2. Integrated Program Office Organizational Structure (May 1997)
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NPOESS is being managed by an Integrated Program Office (IPO). Established within
Commerce in October 1994, [PO reports to the Executive Committee (EXCOM) composed of
the Under Secretary of Commerce for Oceans and Atmosphere, the Under Secretary of Defense
for Acquisition and Technology, and the Deputy Administrator of the National Aeronautics and
Space Administration (NASA). Administratively, [PO reports to the National Oceanic and
Atmospheric Administration’s National Environmental Satellite, Data, and Information Service.
[PO currently has 65 staff, 40 from DOD (mostly the Air Force), 20 from NOAA, and 5 from
NASA. Figurc 2 outlines IPO’s organizational structure by program area and number of staff.

The IPO system program director, who is responsible for day-to-day management, reports to
EXCOM. EXCOM provides policy guidance and ensures sustatned agency support of NPOESS.
Functional areas of responsibility are clearly defined according to the expertise of contributing
agencies: DOD, acquisition; Commerce, operations; and NASA, technology. DOD is primarily

9
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responsible for acquiring the converged satellites, and Commerce for operating them. NASA’s
role is to foster the transfer of technology to NPOESS from its Mission to Planet

Earth/Earth Observing System, Earth System Science Pathfinder, and New Millennium
programs (advanced research polar-orbiting satellites), and other government and commercial
satellite efforts.

In accordance with the Presidential directive, NPOESS acquisition, development, and program
management are being administered using DOD 5000 series acquisition policies and directives.
These directives describe a disciplined management approach for acquiring systems. PO
receives contract administration support from DOD’s Space Missile Command. In addition,
three contractors are conducting architecture studies and providing technical support during the
risk reduction effort. [PO anticipates that one of these contractors will eventually become the
system integration contractor.

OBJECTIVES AND SCOPE

The NPOESS acquisition cycle takes about 10 years before delivery of the first operational
satellite, We began reviewing the program on a limited basis in March 1997 and established
comprehensive inspection objectives to be accomplished over several years as the program
progresses. This is our first NPOESS inspection report. It presents a preliminary evaluation of
the requirements process, acquisition strategy, and satellite availability planning, and provides a
more thorough evaluation of the NPOESS life-cycle cost estimating methodology. We will issue
other reports as circumstances warrant.

We conducted an initial evaluation of the requirements process and costs by reviewing [PO’s
Integrated Operational Requirements Document (IORD) and analyzing the process for defining
critical data records (individual remote sensing parameters). We interviewed NOAA managers
responsible for defining requirements and reviewed IPO’s Cost and Operational Benefits
Requirements Analysis, Cost Analysis Requirements Description (CARD), Program Office
Estimate, and Requirements Master Plan. We interviewed officials from DOD’s Office of
Program Analysis & Evaluation to discuss NPOESS requirements and interviewed staff from
IPO and the contractor that helped develop IPO’s detailed cost estimates to understand the cost
estimating process and the Cost As an Independent Variable (CAIV) approach [PO is following.'
We did not evaluate the capability level of NPOESS.

"The CAIV philosophy, as defined by DOD acquisition policy, requires acquisition
managers to establish aggressive but realistic objectives for all programs and follow through by
trading off cost against performance and schedule, beginning early in the program (when the
majority of costs are determined). In practice, to achieve the objectives, managers often include
funding profiles, along with schedules and requirements, in request for proposals to keep the
contractor proposal within funding [imits.
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We evaluated the [PO acquisition strategy of awarding multiple contracts for critical sensors and
algorithm development activities, general support, and architecture studies. We reviewed the
acquisition program documentation required by DOD Directive 5000.2. These documents
included the Implementation Plan, the Single Acquisition Management Plan, EXCOM
Acquisition Decision Memoranda, Acquisition Program Baseline Agreements, Test and
Evaluation Master Plan, Defense Acquisition Executive Summaries, and the Service Cost

Position.

We also evaluated NOAA’s Mission Planning Model, which is used to calculate the risk to
operational success based on launch failure probabilities, system delivery dates, design life, mean
mission duration for POES, and the need date for the first NPOESS.

This inspection was conducted in accordance with the Inspector General Act of 1978, as
amended, and the Quality Standards for Inspections, March 1993, issued by the President’s
Council on Integrity and Efficiency.

BACKGROUND

The DOD acquisition and management process is highly structured in logical phases separated by
major decision points called milestones. Milestone approvals from EXCOM are used to assess
program performance before proceeding from one phase to the next. Figure 3 depicts the current
status of the NPOESS effort in relationship to its phases and milestones.

Figure 3. Current NPOESS Status in the DOD Acquisition and Management

Process
Milestone 0 Milestone | Milestone [1 Milestone 111 |
Jan. 1995 Mar. 1997 Mar. 2001 | FY 2012
|
|
Approval (o 1 Determination Approval to Approval for
Cf}‘f duct Phase @ of whether Phase I eﬁi r Phase Il ! Phase IT bii i s Phase [IT
‘ ¢ Phase 0 “ad
concep Short-term Preliminary Engineering & HPETAGES OF | b oduction
Studies ‘ resuils : ) initiation of a .
based on a concept _ warrant a new dtes:gn and manufacturing new program ﬁela‘mg and
| mission exploration | . quisition risk development, operational
| need program & reduction production & support
approval 1o activities operational
| enter Phase | support
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[n 1996, the NPOESS acquisition approach was changed. The projected date for when the first
NPOESS satellite would be needed was extended from 2004 to 2007 because later POES
satellites are lasting longer than earlier ones and there are enough DMSP satellites under
contract. The new acquisition strategy, which was endorsed by EXCOM, is entitled “optimized
convergence.” The program life-cycle cost estimate was reduced from $7.8 billion to $6.7 billion
at the same time.

The original acquisition strategy called for a single contractor to develop a complete sateilite
system, including all subcontracting for sensor and algorithm deveiopment.” The optimized
convergence strategy involves modular contracting. Under this approach, the acquisition is
broken down into smaller, more manageable modules in which complex requirements are
addressed incrementally by competing contractors. Specifically, in July 1997, multiple contracts
for competitive program definition and risk reduction of critical payload sensors and
corresponding algorithms were awarded. PO also plans to award a satellite integration contract
in FY 2001. In addition, optimized convergence includes early flight of NPOESS sensors during
FY 2003-2010 on the last DMSP and POES satellites to further reduce the risk of using new
technology in an operational mission.

A key part of Phase 0 activities was the development of a life-cycle cost estimate that became the
basis for evaluating alternatives. Because of the importance of sound cost estimates, the DOD
process for cost estimating consists of several stages. To start the process, IPO developed the
CARD. The CARD defines and provides quantitative descriptions of systems characteristics
used to estimate costs and becomes the common focal point for independent teams that prepare
three estimates: the Program Office Estimate, Independent Cost Estimate, and Component Cost
Analysis. TPO was responsible for developing the Program Office Estimate, and the Office of the
Secretary of Defense’s Cost Analysis [mprovement Group (CAIG) prepared the Independent
Cost Estimate. The Component Cost Analysis was prepared by the Air Force Cost Analysis

Agency.

The Air Force Cost Analysis Agency’s Component Cost Analysis was prepared using its own
independent estimates for work breakdown structure’ elements that it judged as high risk and/or
high cost. Included in these items were all of the critical sensors and algorithm development.
[PO provided Air Force Cost Analysis Agency with a description of its assumptions,
methodologies, and estimates for the remaining work breakdown structure elements for review
and approval. The Service Cost Position was established through an extensive reconciliation

“Sensors are the components of meteorological satellite instruments that convert input
signals into quantitative information. Algorithms are computational procedures used to process
quantitative information obtained from sensors.

3A work breakdown structure describes the various elements, including hardware,
software, services, and data, that make up a system.

5
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process involving analysts from IPO and the Air Force Component Cost Agency. The Office of
the Secretary of Defense’s CAIG assessed the Service Cost Position by comparing it to its
Independent Cost Estimate. The CAIG concluded that its Independent Cost Estimate was

4 percent higher than the Service Cost Position, and that the difference was statistically
insignificant. The approved Air Force Service Cost Position became the NPOESS baseline life-
cycle cost estimate.

The Service Cost Position, completed in February 1997, reflects a consensus funding profile
associated with all the tasks required to meet NPOESS requirements. [t provides a detailed
estimate of life-cycle costs through 2018 according to the NPOESS work breakdown structure.
The major work breakdown structure elements and associated costs are presented in Table 1.
Most of the early funding, from FY 1997 through FY 2000, is for payload (sensor and algorithm)
competitive design, system engineering and program management, system test and evaluation,
government program office, and modification of POES and DMSP satellites.

Table 1. Service Cost Position Work Breakdown Structure (WBS) Segments and
Life-cycle Costs FY 1997 - FY 2018 (Then-Year Dollars, Millions [TY$M])*

/BS Elémentor 5o o - Costs| TYSM] . |3
1.1 Launch (5 Delta II Launch Vehicles) £319.8 :

1.2 Space Segment 2615.9
f2.1 Satellite fntegration & Test f43.7
122 Space (Spacecroft Bus} 7213
[1.2.3 Pavload (Sensors & Algorithms) 1751

| 1.3 Ceommand, Control, & Communications Segment 110.3
1.4 Interface Data Processing Software 367.6

1.5 Systemn Engineering & Program Management ‘ 933.1
1.6 System Test & Evaluation £19.3
1.7 | Systems Training | 356
1.8 Peculiar Support Equipment ] 35.1
1.9 Common Suppoit Equiptent 0
L.10 Flicht Support Operations {For Launches) 68.6
[ 1.11 Storage ) 6.2
1.12 Reserved for Facilities 0
1.13 Initial Spares & Repairs 4.9
i.14 Operations & Support 1474.2
[.15 Govermmment Program Office 399.9
i.16 Modifications {to DMSP & POES) 251.3

Total Life-cycle costs $6,741.6*

*Does Not Add Exactly Because of R‘unding

'TY$M is defined as the life-cycle cost estimates provided in budgetary base-year funding
adjusted for future inflation. DOD requires programs to estimate life-cycle costs using base year
dollars and TYSM.

A
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[PO held a Milestone 1 decision meeting with EXCOM on March 10, 1997. As a result of the
meeting, EXCOM issued an Acquisition Decision Memorandum on March 17, 1997, approving
the acquisition strategy, acquisition program baseline, Test and Evaluation Master Plan, and
Single Acquisition Master Plan. EXCOM also authorized IPO to move into Phase [, preliminary
design and risk reduction activities. [n addition, EXCOM directed the NOAA Chief Financial
Officer and the DOD Comptroller for Program Budget to work with IPO and OMB to identify an
appropriate funding approach. In May 1997, EXCOM approved the NPOESS revised budget and
a 50/50 Commerce-DOD funding arrangement for FY 1995-2018, as shown in Table 2. This
funding profile is slightly higher than the baselined Service Cost Position shown in Table |
because it includes costs incurred before FY 1997.

Table 2. NPOESS Revised Budget and Agency Contributions, FY 1995-2018 TYSM

$ 23178

555 515 109.4 125.3 184.4 266.8 2932 | 23178 34039 |§

F 46356

Phase [ activities were initiated with a full and open competitive request for proposals (RFP} for
preliminary sensor and algorithm design in March 1997. IPO awarded six contracts for the five
critical sensors and algorithm development, as shown in Table 3. The Visible/Infrared Imager
Radiometer Suite (VIIRS) and the Conical Microwave Imaging Sounder (CMIS), two of the most
complex and expensive of the five sensors, will satisfy the vast majority of the data requirements.
VIIRS will collect visible and infrared radiometric data of the Earth’s atmosphere. CMIS will
collect global microwave radiometry and sounding data to produce microwave imagery and other
meteorological and oceanographic data. The remaining requirements will be satisfied by the
Cross Track Infrared Sounder (CrIS), which will measure the Earth’s radiation to determine the
vertical distribution of temperature, moisture, and pressure in the atmosphere; the Ozone Mapper
and Profiler Suite (OMPS), which will collect data to permit the calculation of the vertical and
horizontal distribution of ozone in the Earth’s atmosphere; and the Global Positioning System
(GPS) Occultation Sensor (GPSOS), which will measure the refraction of radio wave signals
from GPS and Russia’s Global Navigation Satellite System to characterize the ionosphere.
GPSOS wili also be used for spacecraft navigation.
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Table 3. NPOESS Critical Payload Sensor and Algorithm Phase |
Contractors and Associated Costs

Critical Contractor Cost
Sensor (3MVD
[TT Aerospace/Communications Division $26.6
VIIRS
Hughes Santa Barbara Remote Sensing 274 H
Ball Aerospace & Technologies Corporation 306
CMIS p—ree £
| Hughes Space & Communications Company 32.1 i

ITT Aerospace/Communications Division

CrlS :
Hughes Santa Barbara Remote Sensing 9.3 H

Ball Aerospace & Technologies Corporation 5

OMPS ‘
| Orbital Science Corparation 49

SAAB Ericsson Space AB

Design contracts for VIIRS, CMIS, CrIS, and OMPS were awarded to competing contractors on
a competitive cost-plus-fixed-fee basis. The contractors’ designs will be evaluated separately
through preliminary design reviews, after which IPO will solicit design improvements. The
contractors’ proposal responses will contain the final sensor and algorithm design and associated
pricing for Phase [I engineering and manufacturing development, and production. [PO will select
one contractor for each sensor and will proceed to critical design review. Design of GPSOS was
awarded to a single contractor on a fixed-price basis. The contractor will follow the same design
and pricing process as the other design contractors. The schedules for preliminary design review
and contractor selection vary for each sensor, with dates ranging from October 1998 to August
2000 for preliminary design review, and December 1998 to October 2000 for contractor
selection.

In order to proceed into Milestone [T, EXCOM must agree that the following Phase [ exit criteria
have been met: (1) completing preliminary design reviews for the VIIRS, CMIS, and CrIS
payload sensors; (2) developing detailed risk reduction/mitigation plans for those sensors;

(3) identifying and developing risk reduction/mitigation plans for other critical system areas; and
(4) updating the major program documents, including requirements, cost benefit analysis, test
plan, acquisition plan, and life-cycle cost estimates.
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Milestone I is scheduled for March 2001. Phase II activities commence with the selection of a
contractor for total system integration. Five satellites will be procured through this contract.
Phase [II, which will follow EXCOM’s approval of Milestone III, is scheduled to begin in the
first quarter of FY 2012. This phase is reserved for the procurement of an additional block of
satellites or the initiation of a new program and related operational support. Satellites are
projected to be launched and operated during phases ([ and III.

OBSERVATIONS AND CONCLUSIONS

The NPOESS acquisition process is well planned. However, NPOESS life-cycle cost estimates
for critical sensors and algorithms are overstated because [PO failed to reduce its funding profile
for Phase II to reflect lower than estimated Phase [ contract awards.

I NPOESS Acquisition Process [s Well Planned

The NPOESS initial requirements, acquisition, and satellite availability modeling processes are
well planned. Initial requirements definition was well structured and provided a reasonable
framework for collecting and consolidating Commerce and DOD user requirements. The
acquisition strategy adopted under “optimized convergence” conforms to the latest federal
guidance and promotes competition and risk reduction. NOAA’s satellite availability planning
model incorporates past performance and probability to determine NPOESS need dates to ensure
continuous operational coverage.

A Requirements Process Is Well Structured

We reviewed the structure IPO used to develop the Integrated Operational Requirements
Document, but did not evaluate the reasonableness of the functional capability levels of the
requirements. To manage the requirements process, [PO created a Requirements Master Plan.
The plan defines the NPOESS requirements process, describes the approval process for the
[ORD, and outlines the roles, responsibilities, and relationships of the participating agencies.

Agency mission needs were defined by a Joint Agency Requirements Group composed of the
primary users of operational polar-orbiting satellite data. The requirements group includes
Commerce’s National Environmental Satellite, Data, and Information Service, National Weather
Service, National Ocean Service, Office of Oceanic and Atmospheric Research, and Office of
Global Programs; DOD’s Oceanographer of the Navy, Air Weather Service Director of
Operational Requirements, Air Force Space Command Director of Current Operations, and
Department of the Army Deputy Chief of Staff for Intelligence, Battlespace Surveillance
Division; and NASA’s Goddard Space Flight Center.
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A Senior Users Advisory Group serves as a central focus for operational requirements and
approves the IORD developed by the requirements group. The advisory group is composed of
the Air Force’s Directors of Weather and Operations for Space Command; the Navy’s
Oceanographer; NOAA’s Assistant Administrators for Weather Services, Satellite and
Information Services, and Oceanic and Atmospheric Research; NASA’s Science Division
Director for the Office of Mission to Planet Earth: and, DOD’s Joint Staff Director for Force
Structure, Resources, and Assessments.

The Joint Agency Requirements Council, composed of DOD’s Vice-Chairman for the Joint
Chiefs of Staff, Commerce’s Deputy Under Secretary for Oceans and Atmosphere, and NASA’s
Deputy Associate Administrator for the Office of the Mission to Planet Earth, adjudicates any
requirements issues not resolved by the advisory group and provides final approval of the IORD.
According to the NPOESS Requirements Master Plan, the [ORD must be updated before each

milestone.

IPO’s requirements process follows DOD’s acquisition policy, which requires cost-benefit trade-
off analysis in meeting user needs. In order to start Phase I activities, IPO had to gather
requirements and conduct cost-benefit analysis to assess the feasibility of meeting the
requirements within predefined cost ceilings and need dates. As presented at Milestone I, the
IORD contained 70 performance parameters identified by Commerce and DOD users as critical
to meeting mission needs, of which six were “key.” A key performance parameter is so
significant that failure to meet the threshold level is cause for the system to be reevaluated or the
program to be reassessed or terminated.’ The Cost and Operational Benefits Requirements
Analysis report, completed before Milestone I, documents the steps taken to identify the
NPOESS alternatives.

According to [PO, the alternative selected provided the best cost, benefit, and performance trade-
off and met 61 of the 70 performance parameters. The nine parameters that were not met were
deemed impractical to include at this time because of their size, weight, or complexity. Part of
Phase I activities includes research and development contracts to explore industry’s ability to
meet these nine parameters for possible inclusion later. Research and development efforts
focused on these parameters are important because these efforts provide essential information
needed to improve NOAA and DOD mission needs.

DOD policy calls for requirements and associated alternatives to be reassessed for each
milestone. The requirements analysis and preferred alternative presented for the Milestone II

*The DOD policy for identifying user requirements requires that they be specified in
terms of minimum and maximum capability levels. The minimum level is called “threshold,”
and the maximum level, “objective.”
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decision should be thoroughly evaluated, documented, and endorsed by the user community and
should reflect the industry’s and the government’s ability to meet these requirements in a cost-
effective manner. Thoroughly substantiated and documented requirements are important,
especially for NOAA, since it did not have an approved requirements document before the
NPOESS IORD. NOAA and DOD users should be primary players in creating an approved
requirements document because DOD policy also requires IPO to actively involve the user
community in the ongoing Phase [ cost-benefit trade-off analysis preceding Milestone II.

Our future work will assess how effective IPO is in including the users in the process of making
trade-offs that provide for acceptable levels of cost and risk. We will also determine to what
extent requirements and benefits are reevaluated before Milestone Il in March 2001.

B Acquisition Strategy Follows Federal Guidance for Reducing Risk

IPO’s acquisition strategy addresses the criteria established by OMB and the Federal Acquisition
Regulation for mitigating procurement risk. [PQ’s acquisition strategy, outlined in the Single
Acquisition Management Plan, was approved by EXCOM at Milestone I. The plan outlined
steps to reduce risk including modular contracting, which involves breaking large acquisitions
into smaller, more manageable modules that enhance the likelihood of achieving workable
solutions. The plan alse includes competitive prototyping, which entails selecting contractors to
produce prototypes of their design so that the agency can select the most cost-effective design
concept for further development or production. OMB’s Circular A-11, Capital Programming
Guide, identifies modular contracting and competitive prototyping as two of the tools that
agencies should use to mitigate procurement risk. [PO’s use of {ull and open competition for
award of the critical sensor design contracts is also supported by the OMB guide as a risk
reduction strategy.

The Federal Acquisition Regulation, Part 35, states that “projects having production
requirements as a follow-on to research and development efforts normally progress from cost-
reimbursement contracts to fixed-price contracts as designs become more firmly established,
risks are reduced, and production tooling, equipment, and processes are developed and proven.”
[PO’s Single Acquisition Management Plan generally follows this approach. After IPO’s
selection of the Phase II sensor contractors, the contracts awarded for the continued development
and production of individual sensors will be cost-plus-award-fee. According to the plan, this
contract type will remain in effect until the sensors for the first satellite are fuily developed,
tested, and delivered. The remaining sensors will be acquired on a fixed-price-incentive-fee
contract basis. [PO’s use of fixed-price contracting for a portion of the production effort, as the
Federal Acquisition Regulation points out, seeks to balance cost and risk.

11
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C. NOAA Model Aids in NPOESS Planning

We believe that NOAA’s mission planning model is a reasonable tool for assessing the need date
for the first converged satellite. IPO relies on NOAA and DOD assessments of need to
determine when the first NPOESS satellite should be available. Both agencies use models to
assess satellite need dates and to assist in acquisition planning. NOAA recently started using the
mission planning model developed by NASA. This model uses a probabilistic approach (Monte
Carlo simulation) that analyzes 1,000 scenarios of satellite life spans based on assumptions
provided by NOAA. These assumptions include probability of launch vehicle failure, time to end
of design life, and past history of the life of operational polar satellites.

Before using the model, NOAA did not employ a scientific system for including all these factors
into launch planning dates, and as a result, its assumptions for satellite life were overly
conservative. For example, the original scheduled need date for the first NPOESS was 2004,
which required the start of the acquisition in 1994. Using the model, NOAA now identifies a
need date of 2007. Our evaluation of the use of the model and its results found that the model
provided an improved method for determining satellite availability.

II. Life-cycle Cost Estimates for Critical Sensors and Algorithms Are Overstated

[PO awarded Phase I contracts for much less than it budgeted. PO reduced its Phase I budget to
reflect the contract award amounts. However, [PO did not adjust the engineering and
manufacturing development and production Phase II cost estimating assumptions to reflect the
cost reductions being realized in Phase 1. Moreover, [PO does not plan to update the
assumptions until Milestone II in 2001. As a result, we believe that NPOESS life-cycle costs for
critical sensors and algorithms could be seriously overstated. Overstated cost may be due to an
unnecessarily high contingency that resulted from [PQ’s cost estimating assumptions. [PO
explained that the confingency is not high and is needed for uncertainty due to the complexity of
the program. We believe that [PO’s contingency amount is excessive and that Phase I cost
estimates should be revised now fo ensure the success of the Cost As an Independent Variable
approach and the availability of up-to-date, accurate information for use by decision-makers.

A Short-Term Funding Profile Adjustments Do Not Address Cost Estimating Anomaly

IPO reduced the NPOESS funding profile twice after agreeing to its new optimized convergence
program at Milestone [ and revised life-cycle costs. However, it did not adjust its life-cycle cost
estimating assumptions to reflect these adjustments. Phase I yielded cost estimates that were
approximately 43 percent higher than the contractors’ estimates. But IPO did not reduce Phase I
cost estimates to reflect the Phase I reductions. The cost projection as shown in the baseline
Service Cost Position was $264 million for Phase [ critical sensors. As shown previously in
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Table 3, page 8, actual Phase [ contracts were awarded in July 1997 for $149 million, nearly
$115 million (or 43 percent) less than the amount presented in the Service Cost Position.

[n November 1997, IPO presented EXCOM with its first revised baseline that reflected the
sensor contract savings in fiscal years 1998 through 2000, reductions in management reserves
and FY 1998 appropriations, and anticipated reductions in the FY 1999 OMB budget passback.
This revised baseline shows that approximately $114.6 million in reductions were taken in the
short-term funding profile for critical sensor and algorithm costs, equatling the difference between
the Service Cost Position and estimated contractor Phase I costs (see Table 4). IPO explained
that EXCOM, in an October 1997 meeting, was concerned about eliminating all of the contract
savings and management reserve and advised [PO to add back $23.4 million for a management
reserve, creating a net reduction of $91.2 million. We were unable to track [PO’s short-term
reduction of $91.2 million to actual work breakdown structure elements in the long-term funding
profile, which shows a net reduction of only $75.6 million (see Appendix IT). PO neither
assessed why the sensor contractor’s estimates differed from the Service Cost Position estimates
nor projected these costs savings into the out years.

Table 4. Short-Term Funding Adjustment to NPOESS First Revised Baseline for
Critical Sensors and Algorithms

Service Cost Position (FY 97 - FY 00)

Less: Contractor Estimates (FY 97 - FY 00) 149

Difference in Servzce Cosr Position Versus Estimate 1146

Less: [PO Management Reserve 234

| Funds Used for Budget Cuts

In January 1998, IPO revised the baseline again to meet a lower than anticipated funding profile
issued in the FY 1999 OMB Passback. Changes to the program as a result of the revision include
delaying the first satellite delivery by 6 months (January to July 2007), limiting modifications to
DMSP and POES for early flight of NPOESS sensors, delaying the work breakdown structure
command, control, and communications segment by 2' years, and applying lower DOD inflation
indices to each work breakdown structure element to arrive at the January 1998 Service Cost
Position (TYSM) bottom [ine. This second revised baseline also reduced the size of the
management reserve from $23.4 million to $15.5 million. However, even though [PO changed
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the baseline, it neither determined specifically where its sensor contract costs were less than
budgeted nor projected these savings info the out years.

The 43 percent difference between the Service Cost Position estimate and Phase [ contractor cost
signals a potentially signtficant overestimate in NPOESS Phase I critical sensor and algorithm
life-cycle costs, which were estimated at almost a billion dollars. We believe the magnitude of
the difference between the original Phase I cost estimate and the contract award amounts for the
critical payload sensors and algorithms points to the need to reassess the assumptions used in
establishing the NPOESS life-cycle cost estimate presented in the Service Cost Position. This is
important because [PO used the same assumptions in estimating Phase [ and I costs. When we
questioned PO officials about the assumptions used in life-cycle cost estimating processes, they
explained that the difference between the budgeted cost and the award amount was a planned
contingency for size, weight and power margins, and risk based on the relative uncertainty
inherent in developing new technology, and was part of its overall acquisition strategy. Based on
[PO’s collective experience in estimating management reserves, requirements growth, CAIV
needs, and potential budget cuts, IPO believes the amount of contingency is not unreasonable.
However, we believe that the planned contingency is excessive due to inaccurate assumptions
made about the size, weight, power parameters, or other factors.

To estimate life-cycle cost, [PO used a series of steps. First, as required by DOD 5000.2, it
developed the Cost Analysis and Requirements Description, which defines and provides
quantitative descriptions of payload size, weight, and power that are used to derive cost
estimates. For the sensor payloads, IPO used notional designs for NPOESS instruments from
studies performed by Phase 0 contractors. These designs formed the basis for making decisions
about the amount of margin to add for uncertainty inherent in developing new technology. Next,
[PO estimated the cost by adding margins to reflect the assumptions made about the amount of
difficulty and related cost that industry may encounter. The designs for all of the critical sensors
were considered essentially immature and therefore were assigned higher margins. For example,
weight margins ranged from 30 to 50 percent. The cost estimate with margins was termed the
point estimate.

To obtain the amount used for the budget estimate, IPQO increased the point estimate by a risk
factor. IPO used a probability distribution cost curve to create a risk factor that accounted for
technical and cost estimating uncertainties and design heritage. According to IPO, the margins
and risk assumptions created a 26 percent contingency for Phases | and II. However, when IPO
provided the Phase [ funding profiles in the RFP for the critical sensors and algorithms, the target
it presented was 36 percent less than the amount budgeted. IPO explained that the 36 percent
included an additional 10 percent in the event that the contractor’s proposals came in higher than
the REP profile and to allow for expected development problems. However, instead of coming
in higher than the RFP profile, the contractor estimates for meeting performance and schedule
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requirements came in lower than the profile. The total difference was 43 percent {ess than the
amount budgeted.

[PO believes that the 26 percent Phase II contingency is needed to accommodate size, weight and
power growth, and risk over the course of development. We question IPO’s assumption that a 26
to 36 percent contingency is reasonable, especially since the contractors’ proposals show that
they can meet threshold requirements with even less funding in Phase I. The large difference
between estimated life-cycle cost and contract award amounts points to the need to reassess
NPOESS cost estimates.

B. Life-cycle Cost Estimates Should Be Adjusted Without Delay

According to IPO, as originally planned, the review of the life-cycle cost estimates for
subsequent acquisition phases will begin 15 months before Milestone I1, which is currently
scheduled for March 2001. We believe, however, that Phase 11 cost estimates should be revised
now to ensure that decision-makers have the most current, accurate information to make
informed decisions aboul asset accountability. We believe there are significant advantages to
revising life-cycle cost estimates now. First, presenting lower Phase 11 funding profiles complies
with the intent of the DOD CAIV philosophy by showing limited but realistic budget profiles to
help control costs. Second, presenting lower Phase II funding profiles complies with DOD and
OMB policies that require decision-makers, such as EXCOM, to have current and accurate
information to make budgetary decisions regarding asset accountability.

The CAIV strategy was established to reduce life-cycle costs. The strategy entails setting an
aggressive, realistic cost objective for acquiring the system, and managing risks to obtain these
objectives. According to DOD guidance, the CAIV process is twofold. First, it is essentially a
planning activity establishing and adjusting program cost objectives through cost-performance
analyses and tradeoffs. Second, CAIV involves executing a program in a way to meet or reduce
stated cost objectives. For example, program managers are encouraged to include cost objectives
in RFPs and contracts as an incentive for industry to meet or better them. DOD 5000.2-R also
directs program managers to achieve a cost objective that is less than its approved budget profile.

IPO’s implementation of the CAIV philosophy followed this strategy. However, [PO included a
cost objective in the RFP for the five critical sensors that was 36 percent lower than its budget
profile. As intended with the CAIV philosophy, IPO was able to award contracts that meet
requirements at 43 percent less than budgeted. Since industry has indicated that it can meet
[PO’s requirements at a much lower cost than originally estimated, IPO needs to reevaluate its
estimate.

OMB and DOD have specific criteria for establishing life-cycle costs and reporting them to
decision-makers. The life-cycle cost estimating process for NPOESS and each of its work
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breakdown structure elements has been a highly structured, finely orchestrated, and intensive
cross-cutting activity. The DOD CAIG, with representatives from Commerce and NASA,
reviewed the cost estimates and prepared the NPOESS Independent Cost Estimate. This process
allowed EXCOM decision-makers and Commerce, DOD, and OMB representatives to fully
understand the total costs associated with the optimized polar convergence effort at Milestone [
[PO originally followed the process outlined by DOD Directive 5000.2 in developing the CARD,
which led to the Service Cost Position. However, IPO departed from the directive when it did
not analyze its life-cycle cost estimates for potential reductions based on the results of the Phase [
contract awards. Without analyzing these estimates, [PO cannot ensure that decision-makers are
receiving the most accurate information.

OMB Circular A-11 requires agencies to present realistic annual budget estimates that include
budget data for the past, current, and upcoming budget years, as well as for the nine years
following the budget year. Life-cycle costs form the basis for the annual budget submission to
the Departments and OMB. The Circular A-11, Capital Programming Guide, reinforces this
concept and states that agency annual (budget) submissions should demonstrate that the asset
request is justified primarily by cost-benefit analysis, including life-cycle costs; that all costs are
understood in advance; and that cost, schedule, and performance goals for the procurement are
clearly identified and progress toward achteving them is measured using an earned value
management system® or similar system.

In practice, information from the contractor’s earned value management system should be
incorporated in the agency’s financial management and control system. For example, IPO could
compare its Service Cost Position estimate with actual, scheduled, planned, and estimate at
completion data, by WBS element and sub-element, at NOAA’s satellite quarterly progress
reviews. By tracking the amount budgeted to the actual cost realized, agencies will have the
information to give decision-makers a clear understanding of how resources are connected to
results. Without reassessing the assumptions it uses in creating its life-cycle cost estimates, [PO
will not be able to provide realistic information to OMB.

In addition, DOD 5000.2 requires program managers to maintain a current estimate of the
program being executed. Program managers must make periodic reports so that decision-makers,
like EXCOM or Commerce and DOD officials, have adequate information to oversee the
acquisition process. [PO recognizes that accurate information is important for decision-makers
and does provide information about Phase I cost estimates. However, if [PO does not update

SEarned value is a management technique that relates resource planning to schedules and
to technical, cost, and schedule requirements. All work is planned, budgeted, and scheduiled in
time-phased “planned value” increments constituting a cost and schedule measurement baseline.
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Phase II life-cycle cost estimates now, it will not be able to comply with the directive and will
give these decision-makers insufficient information for program oversight,

DOD CAIG alse requires that each CARD be considered a “living” document that is updated for
each EXCOM milestone review, if not annually. The DOD directive states that the life-cycle
cost estimates will be comprehensive and explicitly based on the program objectives, operational
requirements, and work breakdown structure. These estimates are also required to be neither
optimistic nor pessimistic, but based on a careful assessment of risks and reflecting a realistic
appraisal of the costs most likely to be realized. As a result of IPO’s not fully adjusting the life-
cycle cost estimate, the revised Service Cost Position 15 neither accurate nor reflective of a
realistic appraisal of costs most likely to be realized.

A 43 percent reduction in the funding profile early in the acquisition cycle represents a large
difference from the assumptions used to develop life-cycle cost estimates. The CAIV process
depends on realistic budget estimates that can be used for cost, schedule, and performance
tradeoffs. An excessively high Phase II funding profile will not provide program managers an
incentive for building on the success of the Phase I CAIV process nor provide reasonable budget
and cost objective information to decision-makers. Managers in Commerce, DOD, and OMB
need to know when significant changes occur, why they occur, and to what extent they affect the
remainder of the program. Access to the most current, relevant information will help them make
better decisions. Early recognition of these savings will also provide additional incentive to
control costs in subsequent phases. If more funding is needed in the future based on the final
outcome of Phase I, it should be requested and justified at that time.

RECOMMENDATIONS

We recommend that the Department’s Under Secretary for Oceans and Atmosphere work with
EXCOM and [PO to:

(1) Examine risk, complexity, margins, and other relevant assumptions used in the CARD for
estimating Phase [ critical sensors and algorithm funding profiles and report on how and
where the 43 percent difference between estimated cost and contract award amounts
occurred. :

Synopsis of NOAA's Response

NOAA does not accept this recommendation. NOAA replies that IPO performed a very
comprehensive assessment of nisk before developing assumptions used in the CARD for
estimating critical sensor and algorithm costs, and that its assumptions are backed by an
industry study. NOAA further states that there were difficulties estimating costs for this
phase of the acquisition because there was no standard estimating methodology. NOAA
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states that in reviewing these initial estimates prior to releasing the RFP, IPO made a
“conscious decision” to reexamine cost estimating assumptions, concluded that near-term
estimates were flawed, and reduced them by 36 percent. The overestimates also resulted
in an additional, unplanned contingency that created the 43 percent difference between
estimated cost and contract award amounts. NOAA explains that the overestimates apply
mostly to algorithm development, which will be substantially completed by the end of
Phase [ and that the difficulty experienced in estimating Phase I costs is not related
directly to, or inherent in, the Phase Il cost estimates.

OIG Comments

NOAA s response addresses the quality of its process for determining assumptions and
subsequent cost estimates. We agree that a comprehensive assessment of risk was
completed prior to developing assumptions used in the CARD. However, the message of
our report is that a 43 percent differential between estimated and contract award amounts
for Phase [ activities means that one or more components of the estimates may now be
considerably overstated.

When questioned about the 43 percent differential, [PO explained that 36 percent of the
differential was a planned contingency due to uncertainty inherent in developing new
technology. Based on NOAA’s response (see Appendix III, page. 5), IPO is now saying
that this amount is not a contingency, but a fair assessment of weight growth and risk.
However, allowances for weight growth (margin) and risk are used by IPO to define
contingency. PO then justifies the contingency with a 10-year-old Aerospace
Corporation study which it did not provide during our review. We question whether a
10-year-old study, which analyzed 15 satellite systems over a 20-year period, is a good
.yardstick for setting weight growth contingency for NPOESS.

NOAA admits that its estimates for algorithm and hardware development were
overstated. IPO’s “conscious decision” to lower the cost estimate before issuing the RFP
reinforces the need to reexamine its life-cycle cost estimates. Qur analysis of IPO’s cost
estimates for a portion of critical sensor and algorithm development revealed a 60 to 80
percent overestimate in some engineering level-of-effort work. Based on IPO’s decision
to examine assumptions and lower cost estimates before releasing the RFP, it was able to
save $115 million from a total budget of $264 million. The vast majority of development
cost will be incurred in Phase [1, and we have no assurance that Phase [I cost estimates are
any more accurate than Phase [ estimates. With about $1 billion slated for Phase 1
critical sensors, to the extent engineering level-of-effort estimates are used to justify these
expenditures, the estimates require reexamination.
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(2)

We reaffirm our recommendation. NOAA should reevaluate the life-cycle cost
estimating assumptions without delay.

Change any incorrect assumptions about risk, complexity, and margin used in the CARD,
and revise the lndependent Cost Estimate, Program Office Estimate, and Service Cost
Position Iife-cycle cost estimates to reflect a reduced budgetary profile for the critical
sensors and algorithms.

Synopsis of NOAA s Response

NOAA does not accept this recommendation. NOAA states that it already continuously
reviews each area to ensure that the assumptions and estimates properly reflect the most
current and relevant information. NOAA further replies that risk, complexity, and
margins are being examined and are internally tracked by IPO for the Phase [ contracts.
NOAA adds that the masses of both Phase I contractors’ designs for CrlS have reached
the CARD mass, including the 50 percent margin. Both Phase [ designs for OMPS have
used up 70 percent of the available CARD mass margin. The mass of one Phase [
contractor’s design for CMIS exceeds the CARD 50 percent mass margin. Finally, the
Phase [ contractor’s design for GPSOS is about 2.5 times the CARD mass with margin.
NOAA states that the designs are still preliminary and are continually being updated
based on the results of cost/performance tradeoffs. Therefore, NOAA argues that any
adjustment of the critical sensors’ out-year life-cycle cost estimate profiles for reduced
mass margins would be very premature. Further, preliminary contractor life-cycle cost
estimates exceed the JPO CAIV targets and, in some cases, exceed the total funding in the
current life-cycle cost baseline.

OIG Comments

Our recommendation to change any incorrect assumptions about risk and complexity used
in the CARD is intended to ensure that the credibility of the intricate process described in
NOAA’s response 1s maintained. Internal tracking of trade-offs and costs does not
provide insight to the independent life-cycle cost evaluators and decision-makers.

Furthermore, the scenario described by NOAA sounds alarming--contractor mass margins
are increasing to the level of NOAA margins and cost estimates are increasing to the
point where they are exceeding NOAA budget estimates. However, NOAA has not
stated what level of requirements are being proposed by the contractors as part of the
CAIV trade-off process. Further, NOAA does not explain why margins are increasing,
nor does 1t explain what requirements levels (threshold or objective) are being addressed
in the contractor’s life-cycle cost estimate. In addition, NOAA does not state what
funding levels were shared with contractors and whether those funding levels may have
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encouraged contractors to increase cost estimates. Based on the scenario described by
NOAA, decision-makers should be concerned about and involved in rebaselining the
entire program.

We believe actual contract award amounts for Phase [ design and risk reduction
activities--coupled with experience on these contracts to date with respect to meeting
threshold requirements--are better indications of program costs than earlier estimates.
NOAA’s response to our first recommendation (that its difficulties in estimating Phase [
costs resulted in an unplanned contingency that created the 43 percent differential)
confirms our belief. At a minimum, to protect the credibility of the cost estimating
process, [PO should correct any invalid assumptions based on the contract awards and
experience to date and update the funding profile through FY 2008 to reflect OMB
Circular A-11 requirements. We reaffirm our recommendation.

Reevaluate risk and complexity assumptions used for the remaining work breakdown
structure elements and make any needed changes to the assumptions and related life-cycle
cost cstimates.

Synopsis of NOAA s Response

NOAA accepts the recommendation and responds that it will initiate a detailed
reevaluation of assumptions for all work breakdown structure elements 15 months before
the Milestone I decision in March 2001. However, it contends that the risk assessment it
performed for establishing the Service Cost Position satisfactorily addressed the risk and
complexity assumptions for all NPOESS work breakdown structure elements.

OIG Comments

NOAA accepts the recommendation but proposes no actions other than its normal cycle
of reevaluating cost estimating assumptions in preparation for Milestone [[. Under [PO’s
plan, the reevaluation would not start until around January 2000, and may not be
concluded before the 2002 budget cycle. As discussed under our first recommendation,
our analysis revealed a 60 to 80 percent overestimate in some engineering level-of-effort
estimates. To the extent engineering level-of-effort estimates are used to justify all future
NPOESS expenditures, these estimates require reexamination. Without conducting this
analysis in a timely manner, budgets may be significantly overstated in the years before
the analysis is completed. We believe the analysis should be conducted as soon as
possible to ensure that the FY 2000 and FY 2001 budgets are accurate.
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(4)

(3)

Examine the reporting process of alerting the departments and EXCOM representatives of
significant cost differentials between the amount budgeted and actual cost realized (e.g.,
earned value management system) for work breakdown structure elements.

Syrnopsis of NOAA's Response

NOAA accepts this recommendation but adds that the process to ensure that the proper
officials are informed about the program is well established and an integral part of [PO
program management, and that the proper representatives within Commerce, DOD, and
the EXCOM have been kept informed of all significant NPOESS issues including costs
since the program’s inception. NOAA also replies that contractor cost performance is
being monitored by IPO through analysis of monthly or quarterly contractor reports.

OIG Comments

NOAA’s position is that it accepts this recommendation but does not acknowledge any
reporting issues. NOAA implies that it keeps decision-makers informed. However, in
August 1997, the Acting Chief Financial Officer and Assistant Secretary for
Administration and the Assistant to the Secretary and Director, Office of Policy and
Strategic Planning, threatened to replace its EXCOM representative for virtually
excluding the Department from providing any input into decisions made by the EXCOM,
and Department officials are still concerned about the quality of information provided.
Further, we analyzed how long it took after issuing the RFP for decision-makers to be
informed of the reduced funding profile. We found that it took seven months after the
decision was implemented before decision-makers were informed.

We commend the [PO’s monitoring of contractor estimated versus actual costs through
periodic reports. We trust that the [PO and NOAA will use this information to keep the
Department current on the status of NPOESS contractor costs and the accuracy of life-
cycle cost estimates.

Produce an Acquisition Decision Memorandum to formally endorse a new baseline that
updates cost, schedule, and technical performance parameters.

Synopsis of NOAA s Response

NOAA did not fully agree with our final recommendation to issue an Acquisition
Decision Memorandum to formally endorse a new program baseline. NOAA does not
believe that a new memorandum is warranted based on the changes to the program and
referenced its May 1997 memorandum. [t acknowledges, however, that if the Congress
makes significant reductions to the FY 1999 appropriations for the NPOESS program that
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affect critical sensor acquisition, sensor, and spacecraft design and development
schedules, or risk reduction flight opportunities, IPO will be reqguired to replan and
potentially rebaseline the program.

OIG Comments

NOAA implies that the May 1997 Acquisition Decision Memorandum is adequate.
However, we found that this memorandum did not reflect [PO’s corrective action to
reduce its life-cycle cost estimate before issuing the RFP for critical sensors and
algorithms. Consequently, the new life-cycle cost estimate was not reported to decision-
makers unti]l October 1997, seven months after the decision was made. NPOESS has
already taken budget cuts, and there are recent changes in plans to fly NPOESS sensors
on the last of the NOAA polar satellites, POES-N’. In addition to the need for a new cost
baseline, the delivery date of the first NPOESS was delayed 6 months, and the command,
control and communications segment was detayed 2% years. Despite these significant
cost and programmatic changes, a new life-cycle cost estimate has yet to be formally
endorsed by decision-makers through an Acquisition Decision Memorandum. A new
memorandum needs to be prepared as soon as possible.

NOAA’s complete response is included as Appendix III of this report.
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Appendix 1 Appendix I

Acronyms Used in This Report

CAIG Cost Analysis Improvement Group

CAIV Cost As an independent Variable

CARD Cost Analysis and Requirements Description
CMIS Conical Microwave Imaging Sounder

CrIS Cross Track Infrared Sounder

DMSP Defense Meteorological Satellite Program

DOD Department of Defense

EXCOM Executive Committee

FY Fiscal Year

GPS Global Positioning System

GPSOS Global Positioning System Occultation Sensor
[ORD Integrated Operational Requirements Document
PO Integrated Program Office

METOP Meteorological Operational

NASA National Aeronautics and Space Administration
NOAA National Oceanic and Atmospheric Administration
NPOESS National Polar-orbiting Operational Environmental Satellite System
OMB Office of Management and Budget

OMPS Ozone Mapper and Profiler Suite

POES Polar-orbiting Operational Environmental Satellite
REFP Request For Proposals

TY$M Then Year Dollars, Millions

VIIRS Visible/Infrared Imager Radiometer Suite

WBS Work Breakdown Structure
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Long Term Service Cost Position Net Reduction of $75.6 Million in Total Life-cycle Costs

S, b #2E T

1.1 Launch (5 Delta Il Launch Vehicles) $319.8 |

1.2 Space Segment 2615.9 26247 8.8

1.3 Command, Control & Communications Segment 110.3 112.9 26

1.4 Interface Data Processing Software ‘ 367.6 263.1 -104.5

1.5 System Engineering & Program Management 933.1 924.1 -9.0

1.6 System Test & Evaluation 119.3 | 120.2 0.9
1.7 ' Systems Training 356 4.6 -1.0
1.8 Peculiar Support Equipment 35.1 35.0 -0.1
1.9 Common Support Equipment 0.0 0.0 0.0
1.10 Flight Support Operations (For Launches) 68.6 69.2 0.6
| 111 Storage 6.2 6.2 ‘ I:
1.12 Reserved for Facilities 0.0 0.0
1.13 [nitial Spares & Repairs 4.9 49 0.0
1.14 Operationsi& Support \ 1474.2 14743 0.0
1.15 - Government Program Office 3999 397.5 24

{116 Modifications (To DMSP & POES) 251.3

Total Life-cycle Costs $6,741.6*

Adjustments not included in revised baseline 0.0

(Méstly for FY9 stone 0, Cancept Exploration)

*Does Not Add Exactly ecause of Rouning
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UNITED STATES DERARTMENT OF CQMMERCE
National Oceanic and Atmospheric Administration
CHIEF FINANCIAL OFFICER/CHIEF ADMINISTRATIVE OFFICER

sgp 30 1998

MEMORANDUM FOR : Johnnie Frazier
Acting Inspector n

FROM : Paul F. Roberts Cb&J-‘

SUBJECT : 0IG Draft Inspection Report: NPOESS
Acgquisition Well Planned, but Life-cycle
Estimates for Critical Sensors Are
Overstated (OSE-9593)

Thank you for the opportunity to review and comment on the draft
inspection report on the Naticnal Polar-orbiting Operational
Environmental Satellite System (NPOESS) acquisition by the
Integrated Program Office (IPO} of the Naticnal Environmental
Satellite, Data, and Information Service. In general, we agree
with the finding in the draft report regarding the process that
has been established and implemented by the IPO to execute the
NPOESS acquisition., In particular, we are pleased that you have
concluded that the NPOESS acquisition process is well planned and
in compliance with federal guidance.

During preliminary discussions between the Office of Inspector
General staff and the IPO staff, there was general agreement that
the recommendations in the draft report could be conditionally
accepted, provided that explanatory information from the IPO
concerning life-cycle cost estimates would be incorporated into
the final OIG report. However, upon further consideration of the
recommendations, and as discussed in the attached response, we do
not agree that the life-cycle cost estimates for critical sensors
and algorithms are overstated. Therefore, we cannot agree to
Recommendations 1 and 2 as stated in the draft report.

The IPO staff is available to work with your staff to resclve any
differences ceoncerning the draft inspection report.

Attachments




ATTACHMENT 1
RESPONSE TO IG REPORT OSE-95893

SECTION I: GENERAIL COMMENTS ON FINDINGS

Finding TI: NPOESS Acquisition Process is Well Planned

Comments: The Integrated Program Office {IPO} agrees with
the comments in the draft report concerning the NPOESS
acquisition process. We are pleased that the Inspector
General (IG}) recognizes that the initial requirements
definition contained in the Integrated Operaticnal
Requirements Document (IORD) 1is well structured and provides
a reasonable framework for conscolidating user requirements.
We are also encouraged by the 1IG’'s observations that the
NPOESS acguisition strategy "conforms to the latest federal
guidance and promotes competition and risk reduction" and
that NOAA’'g mission planning model is a reasonable tool for
the IPO to use to assess the need date for the first NPOESS
satellite. Prior toc the Milestone II decision, the IPO will
ensure that the requirements specified in the IORD are
thoroughly reevaluated, updated, documented, and endorsed by
the user community and reflect the government’'s and
industry’s ability tc meet the requirements in a cost
effective manner.



Finding II: Life-cycle Cost Estimatesg for Critical Sensors
and Algorithms Are Overstated

The Integrated Program Office does not agree with the Draft
report finding that the life-cycle cost estimates for

Phase II development and production of critical sensors and
algorithms are overstated. The following information is
provided to clarify and document the IPO position on the
Phage II life-cycle cost estimates.

A. Short-Term Funding Profile Adjustments Do Not Address
Cost Estimating Discrepancy

Page 12, Paragraph 3 and Page 15, Paragraph 4:

Page 12, Paragraph 3 states in part: "Moreover, the IPD
does not plan to update life-cycle costs until Milestone II
in 2001. As a result, we believe that the NPOESS life-cycle
costs could be seriously overstated for the critical sensors
and algorithms. This discrepancy may be due to fundamental
weaknesses in the IPO's cost estimating assumptions."

Page 15, Paragraph 4 states in part: "The DOD [Department
of Defense] CAIG reviewed the cost estimates and prepared
IPO's Independent Cost Estimate."

Comments: The IG report infers that the NPOESS life-cycle
cost baseline will remain more or less static until

Milestone II. 1In reality, the life-cycle costs are updated
continually by the IPO for significant changes in assumptions
and funding. The current life-cycle cost baseline is more
than $350 million less than the Service Cost Position (SCP)
due toc a major program restructuring, contract awards, new
inflation indices, reduced budgets, and full funding
compliance reguirements. The life-cycle cost estimates
prepared by the contractors during Phase I are reviewed,
analyzed, and discussed with the contractors at major
milestone reviewsg, 1.e., SRR [System Requirements Review], SFR
[System Functiconal Review], etc., and at technical interchange
meetings. An integral part of the IPO‘s life-cycle cost
reviews are the assumptions on sensor mass, power, etc., used
as a basis for estimating sensor hardware costs. When
warranted, the IPO‘s estimating assumptions will be adjusted.
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The life-cycle costs will continue to be updated as major
changes dictate.

The DOD Cost Analysis Improvement Group’s (CAIG) independent
estimate was not prepared for the IP0O. This estimate was
accomplished per the guidance in DOD Directive 5000.4 to
test the reasonableness of the SCP. The directive
establishes a set of very specific guidelines and outlines a
comprehensive process for developing the CAICGC independent
cost estimate (ICE}. The IG report refers to the DOD CAIG
NPOESS independent cost estimate but does not mention the
results which are contained in a report issued by the CAIG
on March 3, 1997. 1In the report, the CAIG states that, "the
CAIG life-cycle cost estimate is 4 percent higher than the
SCpP" and "the difference between life-cycle cost estimates
is not statistically significant." The small difference
between the ICE and SCP provides an important validation of
the IPC cost estimating assumptions. The DOD CAIG also used
different estimating methodologies than the IPO. By
arriving at essentially the same cost with different
estimating methodologies, the ICE supports the
reasonableness of the SCP.

Page 13, Paragraph 1: Stateg in part, "IPO's short-term

reduction of $91.2M does not track to actual work breakdown
structure elements in the long-term funding profile, which
shows a net reduction of only $75.6M (see Appendix II). IPO
neither assessed how its sensor contracts differed from its
budget estimates nor projected these cost savings into the
ouf vyears."

Comments: Appendix II of the draft report shows a
comparison of the February 1397 approved baseline (SCP} and
the revised baseline in November 1997. This comparison
requires clarification. When the contract values were
substituted for the Phase I estimates in the SCP, the result
was a near-term (FY 1997 - FY 2000) reduction of $91.2M
{breakcout provided to the IG showing the source of savings).
The total reduction for FY 1997 - FY 2000 in the revised
November 1997 baseline versus the SCP is $154.9M compared to
the $91.2M. However, the revised basgeline incorporates
adjustments other than just substituting the contract values
for the Phase I estimates. First, it includes the impacts



of compliance with the DOD requirement to fully fund versus
incrementally fund satellite hardware end items, i.e.,
sensors, spacecraft bus, and satellite integration and
testing. All satellite hardware end items were
incrementally funded from the RDT&E appropriaticon (3600} in
the February 1997 baseline. In the November 19%7 revised
baseline, satellite hardware end items after the first two
were fully funded from the 3020 {Missile Procurement)
appropriation to comply with the DOD reguirement. Full
funding stipulates that the total funding for a satellite
hardware end item be budgeted in the first figcal vear of a
funding requirement. The impact was to shift the funding
requirements for some satellite hardware end items to
earlier years and, thus, reduce the amount of inflation in
the baseline. Second, the inflation indices for the 3600
and 3020 appropriations are different with the 3020 indices
being higher. This coffsets some of the inflation reductions
due to full funding. Finally, the November 1997 revised
baseline included adjustments in Work Breakdown Structure
(WBS) elements other than just sensors to meet near term
fiscal year budget cconstraints. This required schedule
adjustments and rephasing of costs for WBS elements to later
years which increased inflation. The difference between the
February 1997 and November 1997 baselines is the net effect
of substituting contract values, full funding, different
inflation indices, and adiustments to meet budget
constraints. A revised Appendix II, with explanations for
differences in individual WBS elements, 1s attached (See
Attachment 3} .

Page 14 Paragraphs 1 and 2:

Paragraph 1 states in part: "However, we believe that the
differences could be due to the cost assumptions made about
the size, weight, or power parameters, or other factors.™
Note: The differences referred to are the differences
between the budgeted {SCP) cost for Phase I and contract
award amount.

Paragraph 2 states in part: "For the sensor payloads, IPC
used standard quantitative estimates of size, weight, and
power provided by the Aerospace Corporation. Next, the IPO
increased the estimates by adding margins to reflect



agsgsumptions about the amount of difficulty and related cost
that industry may encounter in meeting its requirements."

Comments: We believe that the size, weight, and power
estimates with margin closely represent the ultimate system
parameters for each senscr. The establishment of size,
weight, and power estimates and, particularly, the basis of
amounts added for margin, regquires ciarification. As noted
in the IG repcrt, the basic (nc margins included) estimates
for the critical senscrs were based on mocdifications to the
notional designs for NPOESS instruments from early Phase O
contractor studies. The amount added by the IPO for margin
was based on each instrument‘s level of development or
technoleogy maturity using the Aerospace Corporaticn‘s weight
growth allocation table on page 41 of the Cost Analysis and
Requirements Description (CARD). The basis for the table is
an Aerospace Corporation analysis of data on satellite
weight growth collected over a 20-year period. The analysis
results, that were published in an Aerospace Corporation
Quarterly Technical Report, showed that the average growth
in the mission equipment (paylcad) weight for 15 satellite
programs was 40 percent from inception to completion and
about 20 percent from inception to Preliminary Design Review
(PDR) .

Page 14, Paragraphs 3 and 4:

Paragraph 3 states in part: ‘"According to IPC, margins and
risk created a 26 percent contingency for Phases I and II."

Paragraph 4 states in part: "IPO believes that the

26 percent Phase II contingency 1is needed to accommodate
growth in the requirements from threshold to objective
levels. We question IPO's assumption that a 26 to 36
percent contingency 1s reasconable, especially since the
contractors’' proposals show that they can meet threshold
requirements with even less funding in Phase I."

Comments: We believe that the current baseline costs with
the 26 percent included to account for weight growth and
risk is our best estimate of the expected costs for NPOESS.
Therefore, we do not believe that the 26 percent is
contingency. We also believe that the 26 percent 1is



reasonable. Mass margins account for 19 of the 26 percent
total. The amount of mass margin added to the basic weight
of the critical sensors is reasonable given historical data
and information on satellite development and the current
status of the contractor Phase I preliminary designs. An
Aerospace Corporation study covering satellite weight growth
over a 20-year period showed that the average increase in
mission equipment {payloads) for 15 satellite programs from
authority to proceed to completion was 40 percent. The CARD
mass margins for the five critical sensors were 30 to

50 percent. Currently, the masses of both Phase T
contractors' designs for the Cross Track Infared Sounder
(CrIS) have reached the CARD mass with margin (50 percent).
Both Phase I designs for the Ozone Mapping and Profile Suite
(OMPS) have used up 70 percent of the available CARD mass
margin, and the mass of cne Phase I contractor's design for
the Conical Microwave Imaging Sounder (CMIS) exceeds the
CARD mass with margin (50 percent). The Phase I
contractor's design for the Global Positioning System
Occultation Sensor (GPSOS) is about 2.5 times the CARD mass
with margin. The Phase I sensor designs are still
preliminary, somewhat notional designs that are continually
being updated based on the results of cost/performance
tradeoffs. Given all of this and the fact that NPOESS is in
Phase I of the acquisition process, we believe that the CARD
margins to accommodate weight growth for the critical
sensors are reascnable and that any adjustment of the
critical sensors’ out-year LCC profiles for reduced mass
margins would be very premature. '

B. Life-cycle Cost Estimates Should Be Adjusted Without
Delay

Page 15, Paragraphs 2 and 3:

Paragraph 2 states in part: "Second, CAIV [Cost As an
Independent Variable] involves executing a program in a way
to meet or reduce stated cost objectives. For example,
program managers are encouraged to include cost objectives
in RFPs [Requests for Proposals] and contracts as an
incentive for industry to meet or better them."

Paragraph 3 states in part: "IPO's implementation of CAIV



philosophy followed this strategy. DOD 5000.2-R directs
program managers to achieve a cost cbjective less than its
approved budget profile. NPOESS' cost cobjective is its
budget profile. However, IPO included a cost objective in
the RFP for the five critical sensors that was 36 percent
lower than its budget profile.®

Comments: Consistent with DOD 5000.2-R, the IPO has
established CAIV cost cobjectives for the sensors that are
less that the IPO’s approved budget. However, these CAIV
targets are for end item deliveries {post-PDR through sensor
delivery} and were provided to the contractors after award
of the Phase I contracts. The RFP profiles were get lower
than the SCP Phase I budget profile for reasons other than
meeting a stated cost objective (see below and the response
to Recommendation 1). The IPCO does not have a stated cost
objective of ten percent less than its budget profile.
However, the Approved Program Acquisition Cost section of
the NPOESS Defense Acquisition Executive Summary (DAES)
report identifieg both an objective and threshold for its
Approved Program Baseline (APB) costs as regquired by
regulation. The APB cost objective (which is the approved
budget) is 10 percent less than the APB cost threshold. The
IPO intends to manage the NPOESS program within 10 percent
of the APB threshold.

Page 16, Paragraph 1l: States in part: "Tn practice,
information from the contractor's earned value management
system should be incorporated in the agency's financial
management and control system. By tracking the amount
budgeted to the actual cost realized, agencies will have the
informaricn to give decision-makers a clear understanding of
how resources are connected to results. Without adjusting
life-cycle cost estimates now based on actual costs
incurred, IPO will not be able tec provide realistic
information to OMB."

Comments: The information from each risk reduction
contractor's earned value management system is an ilntegral
part of the IPO's financial management and control system.
The monthly or gquarterly contractor Cost/Schedule Status
Report (C/SSR) submissions are reviewed and analyzed to
include a track of budgeted to actual costs. Based on the

-



statement in the IG report about not adjusting life-cycle
cost estimates now based on actual costs incurred, it
appears that they are equating the risk reduction contract
award amounts to the actual costs that will be ultimately
realized on the contracts. 1In reality, the contract award
amounts are budgeted amcounts. There is a high probability
that the actual costs for the risk reduction effort will not
be identical to the contract award amounts. As stated
previcusly, adjustments to some of the contracts have been
required due to the FY 1998 budget reduction. However,
there is a larger issue regarding the adjustment of life-
cycle cost estimates based on actual costs incurred in risk
reduction. First, the actual costs are not known, and will
not be known, until the contracts are completed. The costs
in the contractors' earned value systems are budgeted
amounts based on the contract awards. This is recognized by
the IG in the statement regarding the tracking of the amount
budgeted to actual cost realized. Second, the total amount
{$149M) awarded for the risk reduction contracts represents
about 10 percent of the total life-cycle costs for the
critical sensors in the current NPOESS baseline. Adjusting
total life-cycle costs based on budgeted costs for 10
percent of the total would not seem to be either warranted
or a prudent management decigion.

Page 16, Paragraph 2 and Page 17, Paragraph 1:

Page 16, Paragraph 2 states: "In addition, DOD 5000.2
requires program managers to maintain a current estimate of
the program being executed. Program managers must make
periodic reports so that decision-makers, like EXCOM
[Executive Committee] or Commerce or DOD officials, have
adequate information to oversee the acquisition process. If
IPO does not update life-cycle cost estimates now, it will
not be able to comply with the directive and will give these
decision-makers inaccurate information for program
oversight."

Page 17, Paragraph 1 states in part: "Managers in Commerce,
DOD, and OMB [Office of Management and Budget] need to know
when significant changes occur, why they occur, and to what



extent they affect the remainder of the program. Access to
the most current, relevant information will help them make
better decisions.*®

Comments: We believe that the IPO maintains a current
estimate of the program being executed and has provided
necessary and relevant information on significant program
changes to the Commerce, DOD, and OMB managers who are
responsible for program oversight. The program life-cycle
cost baseline was revised to reflect the risk reduction
contract award amounts. In October 1997, the EXCOM was
properly informed of the revised baseline, as recognized by
the IG in paragraph 1 on page 13 of their report. The
regponsible managers in the Department of Commerce and DOD
were provided current, relevant information for decision
making. Based on the information, the managers overseeing
the NPOESS acgquisition decided that it was prudent to
increase the costs estimates in risk reduction. The EXCOM
was very concerned that the IPO was toc aggressive when
establishing its Phase I RFP funding profiles and
eliminating all management reserve after the contracts were
awarded. Consequently, the EXCOM instructed the IPO to add
back a management reserve of $23.4M to the risk reduction
phase. This fact is alsc recognized in the IG report.

Page 16, Paragraph 3: States in part: "These estimates are
required to be neither optimistic nor pessimistic, but based
on a careful assessment of risks and reflecting a realistic

appraisal of the costs most likely to be realized."

Commentg: We believe that the SCP estimate reflected a
realistic appraisal of the costs most likely to be realized.
The IPO performed a very comprehensive risk assessment to
both validate the realism of the SCP estimate and establish
the most likely costs. A primary emphasis of the risk
assegsment was to ensure that estimating uncertainty caused
by inaccuracies inherent in estimating methodologies and
estimating risk due to input parameters {(e.g., weight,
power, etc.}) used in cost estimating relationships were
accounted for. The risk assessment alsc addressed the
impacts of technical risk and design heritage on the
satellite hardware costs. A Monte Carlo simulation was
performed to produce a cumulative probability distribution
curve for both individual WBS elements and total life-cycle
costs. The point chosen as the most likely total life-cycle
costs for budgeting purposes was the 50 percent probability



costs from the curve. To achieve the 50 percent probability
point, the costs for individual WBS elements were adjusted
either upward or downward. The 50 percent probabllity point
represents what the IPC expects the NPOESS costs to be based
on the results of their extensive risk analysis.
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SECTION II: RESPONSE TO RECOMMENDATIONS

Recommendation 1: Examine risk, complexity, margins, and
other relevant assumptions used in the CARD for estimating
Phase I critical sensor and algorithm funding profiles and
report on how and where the 43 percent difference between
estimated cost and contact award amounts cccurred.

Response: NOAA does not accept this recommendation. The
following information is provided to clarify the IPO
position on cost estimates for Phase I funding profiles and
to document the 43 percent difference between Phase I
estimated cost and contract award amounts.

The IPO performed a very comprehensive, diligent assessment
of risk, complexity, and margins for critical sensors prior
to development of the CARD information. Based on that
assessment, we believe that the current CARD information on
sensor margins is reasonable, given both history and the
status of the Phase I contractor preliminary designs. An
Aerospace Corporation study showed that the mass of
mission equipment (payloads) for 15 satellite programs grew
an average of 40 percenft from authority to proceed to
completicn. The designs for all of the critical sensors
were considered essentially immature. The notational
designs for CriIS, OMPS, and VIIRS were categorized as
“Preliminary sketches or descriptions currently exist” and
were assigned 50 percent mass margins. The CMIS and GPSOS
notional designs were categorized as “Design with layout
calculations or a major modification of existing hardware:
and were assigned 30 percent mass margins. These margins
are very much in line with the expected weight growth
history. The Aerospace Corporation report documenting the
results of it weight growth study states the following:
“Welght growth has resulted in signhificant cost increases
due to design changes made to control this growth. Weight
growth has also caused reductions in operational
capabilities due to the removal of part of the mission
equipment to reduce weight. The causes of weight growth are
many, but a major contributor is optimism in weight growth
estimates during the proposal phase regarding new
technologies to be incorporated I the satellite design.”
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In addition to evaluating the reasonableness of risk,
complexity, and margins in the risk assessment, the IPC
examined other relevant estimating assumptions prior to
establishment of the RFP funding profiles for the critical
sensors. The objective was to determine the reasonableness
of the SCP Phase I development costs to PDR relative to
Phase II non-recurring costs. Further details on the
estimating assumptions and clarification of the 43 percent
difference between estimated cost and contract award amounts
are contained in Attachment 2 to this memorandum.

The IPO, Air Force Cost Analysis Agency (AFCAA), and Office
of the Secretary of Defense {0SD} CAIG concentrated most of
their efforts on estimating the high cost items, e.qg.,
critical sensors, algorithm development, etc., during
development of the SCP. However, the lower cost items were
the near term, high-visibility items that included the

Phase I costs to PDR. The Phase 1 costs tc PDR are some of
the most difficult elements to estimate, because there is no
standard estimating methodology, i.e., well-defined cost
estimating relationship, factor, etc., to uge. One
methodology is to apply a factor to the total non-recurring
costs. However, the methodology chosen by the IPO to
estimate these costs was to take that portion of the phased
total non-recurring costs up to the scheduled PDR date asg
the SCP Phase I costs to PDR for each critical sensor. When
examined for reasonableness and consistency with Phase II
costs prior to development of the RFP funding profiles, the
SCP Phase I estimates appeared tcoo high. Therefore, the IPO
made a conscilous decision to lower the Phase I costs for the
RFP funding profile. We do not believe that the difficulty
experienced by the IPO in estimating the Phase I costs is
related directly to, or inherent in, the Phase II cost

estimates.

Recommendation 2: Change any incorrect assumptions about
risk, complexity, and margin used in the CARD, and revise
the Independent Cost Estimate, Program Office Estimate, and
Service Cost Position life-cycle cost estimate to reflect a
reduced contingency profile that, at a minimum, is
congistent with DOD's acquisition program baseline cost
threshold and objective differential of 10 percent, for the
critical sensors and algorithms.
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Response: NOAA does not accept this recommendation. The
following information is provided to clarify and document
the IPO position with respect to the CARD assumptions about
risk, complexity, and margin and the life-cycle cost
egtimates for the critical sensors.

We do not believe that a change to the CARD assumptions
about risk, complexity, and margin used to estimate costs
for the critical sensors and/or a revision, 1.e., reduced
budgetary profile, of the life-cycle cost estimates for the
critical sensors is warranted at this time. The IPO
continuously reviews each area to ensure that the
assumptions and estimates properly reflect the most current
and relevant information on the program being executed. The
risk, complexity, and margins for the critical sensors as
they relate to the CARD assumptions are being continually
examined and evaluated during the Phase I contracts. At
contract award, contractors were required to identify the
major risks associated with their critical sensor designs
and develop a plan for mitigating those risks. At all major
program reviews, e.g., Systems Requirements Review (SRR},
System Functional Review (SFR), etc., contractors are
required to provide an updated status on risks and their
mitigation plans, as well as mass, power, and data rate
regquirements for their sensor designs compared to the
requirements specified in the System Requirement Document
(SRD}. The mass, power, and data rate information as it
relates to the CARD margins is tracked internally by the
IPO. Based on data provided tc date by the Phase I
contractors, an adjustment of the CARD risk assumptions
and/or margins does not seem warranted for any of the
critical sensors at this time. Currently, the masses for
both Phase I CrIS designs equal the CARD mass with margin.
Both Phase I OMPS designs use 70 percent of the availabkle
CARD mass margin, and the CMIS design for one Phase I
contractor currently exceeds the CARD mass with margin. The
risk, complexity, and margins for the critical sensors will
continue to be a major topic for review and evaluation
during execution of the Phase I contracts.

The risk reduction contractors are submitting life-cycle
cost estimates for their current sensor designs. The IPO
performs a detailed analysis and review of the assumptions
and methodologies used by each contractor to develop their
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estimates. At major program reviews, e.g., SRR, SFR, etc.,
the contractor briefs their updated life-cycle cost
estimates and the IPO provides feedback on their review of
the contractor’s assumptions and methodologies. The
ocbjective is to have mutual agreement and understanding of
the basis for each estimate. In addition, two CAIV targets
were provided to contractors: (1} a then-year funding
profile that includes completion of the protoflight and
first flight units, and (2) an average unit cost in

fiscal year 1997 dcllars for the remaining number of
required flight units. The preliminary life-cycle cost
estimates for five of the nine risk reduction contractors
exceed the IPO CATIV targets and, in some cases, exceed the
total funding included for the instrument in the current
program life-cycle cost baseline. We believe that these
results indicate that revisions to the c¢ritical sensor life-
cycle cost estimates are not presently warranted.
Contractors are, and will continue to be, required to
provide an updated life-cycle cost estimate at major program
reviews and technical interchange meetings to include a
comparison with the IPO provided CAIV targets. It is
important to note that the two most complex and expensive
sensors, VIIRS and CMIS, are still very early in Phase I and
have not yet had a System Requirements Review (SRR). For
example, the C/SSR data submitted by the CMIS contractors in
July 1998 shows that both contractors have spent only

12 percent of the budgeted costs in their performance
measurement baselines. As contractor designs and life-cycle
costs become better defined through the CAIV process, the
IPO will evaluate revising the life-cycle costs for critical
sensors based on a thorough understanding of each sensor’s
risk, complexity, and margins.

The DOD acquisition program baseline cost threshold and
objective differential of 10 percent in the IG
recommendation refers te the guidance in Part 2 (Program
Definition}) and Part 3 (Program Structure) of DOD 5000.2-R.
This directive requires every acquisition program to
establish program goals that shall be identified as
objectives and thresholds. Paragraph 3.2.1 of DOD 5000.2-R,
Objectives and Thresholds, states in part that cost,
schedule and performance objectives are developed through
the cost as an independent variable (CAIV) process. The
directive further states, if threshold wvalues are not
otherwise specified, the threshold value for cost shall be
the objective value plus 10 percent. In the NPOESS DAES,
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the IPO has identified a cost threshold that is 10 percent
greater than the cost objective (approved budget)}. The IPC
has provided the contractors with CAIV targets that are less
than the approved budget. Therefore, we believe that the
IPO‘s actions are consistent with the DOD 5000.2-R guidance
on both CAIV and the establishment of cost thresholds and
objectives. DOD 5000.2-R defines threshold as the minimum
acceptable value that, in the user’'s judgment, is necessary
to satisfy the need. The IPO believes that the approved
budget profile for the critical sensors is the minimum
required to execute the program as currently defined.

Recommendation 3: Reevaluate risk and complexity
assumptions used for the remaining work breakdown structure
elements and make any needed changes to the assumptions and
related life-cycle cost estimates.

Regponsgse: NOAA accepts this recommendation. The IPO will
initiate a detailed reevaluation of assumpticns for all WBS
elements in support of the Milestone II decision, that is
currently scheduled for March 2001, at least 15 months prior
to the decision date. However, the comprehensive risk
assessment performed by the IPO during establishment of the
SCP addressed the risk and complexity assumptions for all
NPOESS WBS elements. As stated in the responses to
Recommendations 1 and 2, we believe that our assumptions on
risk and complexity are reasonable. Risk and complexity for
all program elements are a management concern and will be
closely monitored during execution of the risk reduction
contracts.

Recommendation 4: Examine the reporting process of alerting
the departments and EXCOM representatives of significant
cost differentials between the amount budgeted and actual
cost realized {e.g., earned value management system) for
work breakdown structure elements.

Response: NOAA accepts this recommendation. The process to
ensure that the proper officials are well informed about the
program is well established and an integral part of IPO
program management. The proper representatives within the
Department of Commerce, the Department of Defense, and the
EXCOM have been kept informed of all significant NPCESS
issues including costs since the program's inception. As
the IG report states, the EXCOM was briefed in November 1997
on the contract awards. This briefing included the
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implications regarding cost savings to the Government and
the IPO's intent to restructure some contracts to
incorporate a six month slip in schedule. Contractor
performance with respect to the budgeted contract award
amounts 1s being monitored by the IPO through analysis of
monthly or guarterly contractor C/SSR submissions. The
process 1s already in place for the IPC to alert the
departments and EXCOM representatives if significant
differences are noted between budgeted contract amounts and
contracter actual costs during Phase I.

Recommendation 5: We also recommend that the Department’s
Under Secretary for Oceans and Atmosphere work with the
EXCOM and IPC tc produce an Acgquisition Decisgion Memorandum
to formally endorse a new baseline that updates costs,
schedule, and technical performance parameters.

Responge: The last Acquisition Decision Memorandum was
issued at Milestone I of the NPOESS program in May 1997 to
formally endorse the program baseline and authorize the IPO
to initiate the Phase I risk reduction contracts. Although
there have been changes to the acguisition program during
the past year, that have been caused primarily by reductions
in Congressional appropriations for FY 1998, the IPO does
not believe that ancther Acguisgition Decision Memorandum is
necessary at this time. Consistent with DOD 5000.2R Part 5,
EXCOM approval to continue the acquisition program and an
Acquisition Decision Memorandum will be required when
Milestone II is reached in March 2001. However, if Congress
makes significant reductions to the FY 1999 appropriations
for the NPOESS program that may affect critical sensor
acquisition, sensor and spacecraft design and development
gchedules, or risk reduction flight opportunities, the IPO
will be required to work with the EXCOM representatiwves,
that include the Under Secretary of Commerce for Oceans and
Atmosphere, to replan and potentially rebaseline the NPOESS
program. If significant changes must be made to the
acquisition program, an Acquisition Decision Memorandum may
be warranted.
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ATTACHMENT 2
IPO'S ESTIMATING ASSUMPTIONS

Recommendation 1: "Examine risk, complexity, margins, and
other relevant assumptions used in the CARD for estimating
Phase I critical sensor and algorithm funding profiles and
report on how and where the 43 percent difference between

estimated cost and contract award amounts occurred."

Details on the estimating assumptions and clarification of
the 43 percent difference between estimated cost and
contract award amounts.

Traditionally, hardware development costs to PDR are
approximately 17 to 20 percent of the total non-recurring
costs for the protoflight unit. There are several sources
Lo support the factor, but one significant socurce was the
costs provided by Hughes Santa Barbara Research Corporation
for the Tropical Rain Measuring Mission Visible Infrared
Scanner (TRMM/VIS) and Moderate Imaging Spectroradicmeter
(MODIS) instruments. The hardware development costs to PDR
for both instruments were 17 percent of the total non- -
recurring costs. The IPO reassessed the SCP Phase I hardware
development costs to PDR for the critical sensors prior to
developing the RFP profiles. The IPO found that costs for
some instruments were higher than the traditional 17 percent
factor. Consequently, the IPO decided to adjust the
hardware development costs to PDR to a level more in line
with historical data on satellite development costs and make
the Phase I costs consistent with the Phase II costs. The
algorithm costs were based on level-of-effort staffing
determined by detailed, bottom-up engineering assessments of
how envircnmental data records (EDRs) are generated today,
and how they are planned to be generated for NPOESS. The
IPO examined the staffing levels and decided that they
appeared high, perhaps including some double counting.
Therefore, the IPO also adjusted the algorithm development
costs to a more reascnable level. The IPO’s conscious
decigion to lower costs for both the hardware development to
PDR and algorithm development resulted in a greater
consistency between the Phase I and Phase II costs. 1In its
effort to ensure this consistency, the IPO lowered the RFP
profiles relative to the SCP Phase I estimates which, in
turn, resulted in additional, unplanned contingency that
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created the 43 percent difference identified in the IG
report. In addition to adjusting the Phase I costs for
consistency with the Phase TI costs, a major impetus behind
the IPO adjustments was a concern that the risk reduction
contractors may get an incorrect impression about the type
and complexity of the sensor{s) that the IPO intends to buy
if the RFP profiles were based con the original SCP
estimates. The RFP profiles also did not include fee, but
the RFP implied that fee was included and contractors bid
accordingly. These factors, in ¢ombination with economizing
by contractors when bidding on multiple sensors, resulted in
contract awards being much lower than budgeted. All
contingencies resulting from the difference between SCP
estimates and RFP profiles for the critical sensors were
returned to the Government as savings.

The 43 percent cost difference is based on the IG comparison
of total costs allocated to Phasgse I (risk reduction) in the
SCP wersus the total amount of the contracts awarded. The
total of the contract award amounts was $149M versus the SCp
estimate of $264M, or a total difference of $115M

(43 percent}). Based on this difference, the IG believes
that Phase II costs for the critical sensors are
significantly overstated. The following is an explanation
on the development of the Phase I costs in the SCP and how
they relate to Phase II cost estimates.

There are two major elements that made up the Phase I SCP
costs of $264M: (1) the competitive development to PDR, and
(2) algorithm development. The competitive development to
PDR comprised $181M, and the algorithm development comprised
$83M of the $264M total. The competitive development to PDR
costs accounted for $63M of the $115M difference, while 3%52M
applied to the algorithm development. The majority of the
algorithm development will be completed at the end of

Phase I. Based on the total staff months identified for
critical sensor algorithm development in the CARD,

85 percent of the effort was scheduled for completion at the
end of Phase I. Therefore, any potential adjustment of
Phase II estimates for algorithm development would only
apply to 15 percent of the $83M in the SCP baseline, or
about $12M. The $12M represents about one percent of the
total life-cycle costs for the critical sensors in the
current program baseline.
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The competitive development to PDR costs were comprised of
three elements: contractor test bed, system definition
studies, and the sensor design effort to PDR. The SCP total
of $181M for the competitive development to PDR was broken
cout as follows: $12M for contractor test bed
characterization, $30M for system definition studies
(staffing level of effort to augment design efforts, i.e., a
continuation of Phase 0 type efforts to firm requirements),
and $139M for the sensor design effort to PDR. The test bed
characterization and system definition studies efforts end
at the completion of the risk reduction contracts.
Therefore, no adjustment of Phase II costs is required for
these elements. Consequently, any adjustment of Phase II
costs for possible overstatement would only apply to the
percentage difference between the SCP costs and contract
award amounts for the sensor design effort to PDR element.
The SCP costs allocated to this particular element totaled
$139M versus the risk reduction contracts total of $110M, or
a difference of $29M {about 26 percent). The SCP total of
$139M includes costs for two GPSOS contractors, but only one
contract was awarded. The SCP costs for two GPS0S
contractors were $14M, or $7M for one contractor. The
sensor design effort comprised about $4M of the S$S7M.
Subtracting $4M from the $139M results in a difference of
$25M {$135M - $110M}, or about 23 percent, between the SCP
and contract awards for the sensor design effort to PDR.
Although the 23 percent difference may seem significant,
this significance is diminished when the costs for the
gensor design effort are consgsidered relative to the total
life-cycle costs for the critical sensors and the total
NPOESS program life-cycle costs. The costs for the sensor
design effort to PDR in the risk reduction contracts
represent about 10 percent of the total life-cycle costs for
the critical sensors and about one percent of the program
total life-cycle costs in the current NPOESS baseline. We
do not believe that the Phase IT ceosts for the critical
sensors are overstated. However, we believe that an
adjustment of life-cycle costs would not be warranted on any
program in Phase I of the acquisition process given a

23 percent difference on one percent of a program’s total
life-cycle costs.
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MEMORANDUM FOR: Robert §. Winokur
Acting System Program Director
NPOESS Integrated Program Office

Iugdith J. Gordon s
Assistant Inspector General for Systems Evaluation

Office of Inspector General
Department of Commerce

FROM:

Russell A. Rau

Assistant Inspector General for Auditing

Office of Inspector General

National Aeronautics and Space Administration

SUBJECT: Inspection Report, Proposed NPOESS Preparatory Project |
Reduces Operational Risk, But Excludes Demonstration of Critical
Ozone Suite (DOC OSE-11103/NASA IG-99-012)

The Offices of Inspector General of the Department of Commerce and National Aeronautics and
Space Administration (NASA) conducted a joint inspection of the risks and costs associated with
technology transfer to the National Polar-orbiting Operational Environmental Satellite System
{(NPOESS). This inspection report identifies a risk reduction issue concerning a proposed joint
NPOESS Integrated Program Office (IPO)/NASA NPOESS Preparatory Project (NPP) mission
that warrants your immediate attention.

We found that preliminary planning assumptions for the proposed NPP do not include evaluating
the feasibility of demonstrating the Ozone Mapper Profiler Suite (OMPS), one of IPQ’s critical
sensors. Exclusion of OMPS from flight demonstration will significantly increase the risk of a
disruption in vital ozone data continuity. We recommend that IPO (1) request NASA to include
OMPS as a payload alternative in its NPP feasibility study, (2) defer the decision to include or
exclude OMPS for flight demonstration until mission costs are fully analyzed and a cost sharing
arrangement is negotiated, and (3) assess the operational risk of not demonstrating OMPS.

Your response indicates general concurrence with the recommendations and that implementing
actions have been taken or planned. We have included on page 7 a synopsis of your general
comments on the report findings, and a synopsis of your response to each recommendation
followed by an OIG discussion. Your response in its entirety is included as Appendix A.

We appreciate the cooperation of IPO and agency staff during this inspection.
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BACKGROUND

The Department of Commerce, Department of Defense, and NASA are developing NPOESS in
accordance with a 1994 Presidential Decision Directive. The Directive calls for NPOESS to
combine the separate DOD Defense Meteorological Satellite Program (DMSP) and the
Commerce/NASA-supported, Polar-orbiting Operational Environmental Satellite (POES)
programs into a single, jointly operated satellite system. An Executive Committee (EXCOM),
consisting of the Under Secretary of Commerce for Oceans and Atmosphere, Under Secretary of
Defense for Acquisition and Technology, and NASA Deputy Administrator is responsible for
policy guidance. Program implementation is the responsibility of IPO, under the direction of a
Commerce system program director.

The acquisition strategy developed in 1996 includes early development of five critical sensors,
which are characterized by significant technological challenge: (1) Visible/Infrared Imager
Radiometer Suite (VIIRS), (2) Conical Microwave Imager Suite (CMIS), (3) Cross-track
Infrared Sounder (CrIS), (4) Ozone Mapper Profiler Suite (OMPS), and (5) Global Positioning
System Occultation Sensor (GPSOS). _

Until 1998, critical sensor risk reduction activities included a flight demonstration of CrIS,
OMPS, and GPSOS by adding these sensors to POES-N Prime, NOAA's last polar-orbiting
operational satellite before convergence with NPOESS. However, an increase in the estimated
cost, IPO budget cuts, and concern about NASA’s Earth Observing System (EOS) mission
continuity prompted IPO and NASA to develop an alternative mission. The alternative—
NPP—would combine demonstration of NPOESS critical sensors with a developmental payload
in support of NASA’s Earth Science Program/EOS. NASA formally initiated an NPP feasibility
study in September 1998 and is preparing a mission development plan. The plan will be
completed in March 1999, and will define technical content, agency roles, budget, and cost
sharing. EXCOM endorsed the NPP feasibility study at its December 18, 1998, meeting and is
scheduled to consider the study results when it meets in April 1999.

PURPOSE AND SCOPE OF INSPECTION

The purpose of our review was to assess the level of sensor technology being transferred from
NASA and other sources to NPOESS to minimize risk and cost. Although we are continuing
our work in this area, this report is being submitted at this point because of the immediate need
for IPO to deal with our observations and recommendations. The observations and
recommendations contained in this report focus specifically on the risk and cost effects that
changes in the methodology for demonstrating selected critical sensors may have on the mission
success of NPOESS technology.
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The scope of our work included evaluating the technology transfer roles and responsibilities of
IPO and NASA, IPO planning and coordination with NASA, and management controls. We
interviewed IPO technology transition and critical sensor engineers and project managers and
representatives from NASA’s Earth Science Program with responsibility for EOS satellites. We
also interviewed NASA and Commerce research and operations scientists.

Our work was performed in accordance with the Inspector General Act of 1978, as amended,
and the Quality Standards for Inspections, March 1993, issued by the President’s Council on
Integrity and Efficiency.

OBSERVATIONS AND CONCLUSIONS
Proposed NPP Reduces Operational Risk, But Excludes Critical Ozone Suite

We endorse the concept of converging NPOESS risk reduction demonstrations with a NASA
mission. Under the proposed NPP, the flight demonstration of NPOESS critical sensors would
no longer be tied to the POES-N Prime satellite, lowering the risk of operational failure due to
the satellite modifications that would be required to add NPOESS sensors. However, one of
IPO’s critical sensors planned for demonstration on POES-N Prime, OMPS, is excluded in the
preliminary NPP flight planning assumptions due to actual and anticipated budget cuts. Without
flight demonstration of OMPS, the risk is significantly increased that sufficient ozone data may
not be available to support federal government decision-making on actions to reduce ozone
depletion.

High Risk Ozone Sensor Suite Not Considered for Feasibility/Cost Study

The NPP mission initial planning assumptions outlined in NASA's Associate Administrator for
Earth Science memorandum of September 17, 1998, do not include OMPS. NASA’s subsequent
Mission Concept and Development Plan for its study of the NPP mission feasibility and system
concept does not include OMPS as a primary alternative, but rather a possible consideration
along with a NASA research sensor, meaning that its life-cycle costs will not be analyzed.
OMPS should be included as a primary alternative due to its development risk and the potential
for a gap in high quality ozone data.

OMPS was chosen for flight demonstration on POES-N Prime to mitigate its potential high
development risk and to provide users with better ozone data prior to the first NPOESS. OMPS
is a high risk sensor because it combines functions previously performed by two sensors and
significantly advances the technology. It will perform the functions of both Commerce’s Solar
Backscatter Ultraviolet Spectral Radiometer (SBUV), flown on POES satellites, and NASA’s
Total Ozone Mapper Sensor (TOMS), flown on the Earth Probe satellite. OMPS will also
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- advance the SBUV and TOMS 1970s technology and obtain significantly better data to increase
the usefulness of ozone monitoring products.

According to [PQ's Cost Analysis Requirements Description (which establishes size, weight and
power margins [risk factors] for the five critical sensors), VIIRS, CrlIS, and OMPS carry the
highest degree of development uncertainty. A flight demonstration would provide for early
evaluation of sensor and algorithm capabilities and corrective modifications if needed before the
first NPOESS launch. VIIRS and CtIS are proposed for demonstration on the NPP mission
based on the inherent risks of flying new, complex technology for the first time.

Flight demonstration of OMPS was justified in the IPO budget beginning in fiscal year 1998,
The justification cited the need for new technology to meet ozone data user requirements.
According to IPO’s Single Acquisition Management Plan, OMPS is critical in determining high
resolution ozone profiles and related trace pases, which are vital to monitoring changes in the
composition of the atmosphere and deducing the effects of these changes on the global climate.
According to Commerce and NASA ozone scientists, to be highly effective, ozone instruments
must accurately measure a vertical profile and be able to map a horizonta! column within the
stratosphere and troposphere. Cuirent ozone sensors do not provide the high resolution data sets
that are needed in profiling and mapping to examine small scale ozone phenomenon and
improve data models and products. Demonstration of OMPS prior to the first NPOESS would
provide a phased introduction of NPOESS-like capabilities to meet the users’ highest priority
needs while mitigating NPOESS development risk.

Commerce and NASA Are Required to Monitor and Report on the
Extent and Effect of Ozone Depletion

Eliminating flight demonstration of OMPS may jeopardize the ability of the federal government
to meet public safety and international agreement responsibilities. Commerce and NASA are
mandated to monitor ozone levels, conduct research, and report on the levels of ozone depletion.
Under the Clean Air Act of 1990, Public Law 101-549, Commerce’s National Oceanic and
Atmospheric Administration and NASA are responsible for monitoring and reporting on the
condition of the earth’s ozone because of the adverse effects that have been linked to ozone
depletion. Health hazards that have been associated with ozone depletion include skin cancers,
suppression of the immune system, gene mutations, eye disorders including cataracts, as well as
adverse effects on crops, animals and marine life.

Under the National Aeronautics and Space Administration Authorization Act, Public Law 94-39,
NASA is responsible for conducting scientific research of the upper atmosphere, including

assessing long-term environmental change. Both Commerce and NASA are required to report to
Congress on the status of ozone depletion. Congress and the President need reliable information
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on ozone status, changes, and causes to make policy decisions on actions to reduce ozone
depletion. Ozone information is also needed to ensure compliance with the Montreal Protocol,
an international agreement to eliminate ozone-depleting substances. Should OMPS high quality
ozone data not be available, Commerce and NASA may not be able to effectively support federal
government policy decision-making.

Eliminating OMPS Demonstration Testing Will Significantly Increase Risk
of a Disruption in Vital Ozone Data Continuity

Excluding a flight demonstration of OMPS increases the risk of a disruption in high quality
ozone data in two ways. First, the risk is increased by the possibility of an OMPS failure ou the
first NPOESS. OMPS was planned for flight demonstration on POES-N Prime in 2008, with
nearly a four-year satellite life expectancy. If OMPS were demonstrated on NPP instead, it
would launch in mid-2005 with a five-year life. Without demonstration on either platform, the
first flight will be on NPOESS in early 2009. If OMPS fails on NPOESS, the satellite will not
be replaced. According to IPQ, an on-orbit satellite will be replaced only if specific weather
data gathering sensors—not including OMPS— fail. Since the next NPOESS is not scheduled to
launch until 2011, an early OMPS failure on the first NPOESS would result in Commerce and
NASA not having critical ozone data for two years.

Second, the risk is increased due to the expected termination of NASA missions and the
potential for a delay in launching the first NPOESS. The TOMS mission is expected to end in
2003. NASA's Ozone Mapping Instrument (OMI) is scheduled to launch on NASA’s EOS
CHEM-1 satellite in 2002. This sensor is to provide high quality ozone data to NASA and
Commerce and to continue NASA’s ozone data gathering until OMPS is available. However,
the OMI design life is five years, resulting in expected mission termination in 2007. This may
result in a gap in coverage for more than a year until the first NPOESS is operational in 2009.
The gap could be larger if the first NPOESS launch date slips. The first launch has already been
delayed from 2004 to 2009, primarily due to DMSP and POES satellites lasting longer than
expected, and could be further delayed (see Table 1 on page 6).
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Table 1. Potential Gap in Ozone Coverage

OZONE SENSOR COVERAGE

YEAR 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

| EP/TOMS ASSNN] GAP |
| CHEMOMI . (KRS SNNNNN e
NPOESS/OMPS Do NNSNNN

Uncertainties Require Further Alternatives and Cost Analysis

According to TPO, POES-N Prime sensor demonstrations will not be performed because its
budget will no longer support the required satellite modifications. PO decided also that its
budget will not support flight of OMPS at the time of the NPP mission. PO based its budget for
the demonstration of CrIS, OMPS, and GPSOS aboard POES-N Prime on a one-month limited
scope accommodation study it tasked NASA to perform in 1996; however, design assumptions
about CrIS significantly changed since the study was completed. A detailed, 10-month NASA
study using more current information was completed August 17, 1998. The second study
showed that the flight demonstration would cost $148 million, more than double the $65 million
1996 estimate used for NPOESS budgeting.

[PO and NASA formally discussed an alternative flight demonstration—NPP—on

August 27, 1998. However, OMPS was excluded based on IPO priorities and resource
assumptions. OMPS was considered less important to Commerce than sensors that support
weather forecasting, and the NPOESS faced a Congressional $14.7 million Commerce fiscal
year 1999 budget cut and another $15.5 million OMB fiscal year 2000 cut. According to [PO,
these budget cuts force a slowdown in OMPS delivery from mid-2002 to early 2005—to0 late
for inclusion on the NPP mission. The [PO estimated that it would cost about $14 million to
maintain the 2002 delivery date to support inclusion in NPP.

The IPO decision that it lacked sufficient funding to fly OMPS may be premature. Because
Congress reduced the Commerce fiscal year 1999 appropriation, it appeared likely that the
Defense appropriation would also be reduced due to its joint funding arrangement with
Commerce. However, IPO learned in December 1998 that it may receive $14.7 million
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unanticipated funding from Defense. The $14.7 million would be enough to resume the 2002
OMPS delivery schedule.

The decision to exclude OMPS is also premature because it was made before IPO knew its cost
share of the mission. IPO could not provide support for the cost projections used in its decision
to exclude OMPS from the NPP mission. NASA’s Associate Administrator for Earth Science
directed full life-cycle cost analysis of alternatives to be included in the NPP Mission Concept
and Development Plan study, including cost sharing. Only if OMPS is included in the study will
the complete budget implications of including OMPS be known, atlowing an informed decision
to be made. Considering the high risk that quality ozone data may not be available to meet
national needs without a flight demonstration, OMPS should be given further consideration.

IPO General Comments on Findings and OIG Discussion

IPO expressed concern about {anguage in the report suggesting that the NPOESS program
should be responsible for ensuring continuity of global ozone mapping data, and commented that
it is currently a NASA responsibility. We found that Public Law 101-549 makes Commerce and
NASA equally responsible for monitoring and reporting on the condition of the earth’s ozone.

We reported that IPO was receiving $14.7 million unanticipated funding from Defense and that
this amount would be enough to resume the 2002 OMPS delivery schedule. IPQ responded that
the statement was not accurate because the $14.7 million was originally anticipated as a critical
part of full funding for NPOESS in fiscal year 1999 (and thus, not unanticipated), and was
already earmarked for other activities. The issue is not the meaning of “unanticipated funding,”
but whether TPO should use the $14.7 million from Defense for OMPS or the other activities.
IPO should decide how best to use its resources for the NPOESS mission. The intent of this
report is to encourage IPO to fully analyze risks and costs as a means of establishing priorities.

RECOMMENDATIONS
We recommend that the Acting System Program Director:

1. Request NASA to include OMPS as a payload alternative in the NPOESS Preparatory
Project Mission Concept and Development Plan study.

Synapsis of IPO 's Response
IPO accepts this recommendation. The Assistant Administrator for Satellite and

Information Services (also the IPO Acting System Program Director) and the NASA
Associate Administrator for Earth Science, have directed the joint [PO/NASA NPP

7
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planning team to include OMPS as a fourth payload alternative in the NPP mission .
concept and development plan study. NASA recently released a Request for Infmmatmn
(RFI) to solicit proposals from industry to implement a spacecraft for the proposed NPP
mission. The RFI includes mass, power, and data rate specifications for a fourth,
instrument-of-opportunity payload on NPP. The planning team will conduct a complete
assessment to determine if a fourth payload, such as OMPS, can be accommodated on
NPP within agency cost constraints.

OIG Discussion
IPO’s actions are responsive to the recommendation.

2. Defer the decision to include or exclude OMPS for the NPP flight demonstration until
mission costs are fully analyzed and a cost sharing arrangement is negotiated.

Synopsis of IPO's Response

IPO accepts this recommendation. A decision on whether a fourth payload can be
accommodated on NPP at an affordable program cost, and if so, the selected payload,
will be deferred until NPP mission costs are fully analyzed, IPQ and NASA program
priorities for NPP are approved by EXCOM and NASA Headquarters respectively, and
an equitable cost sharing arrangement between IPO and NASA has been negotiated. PO
expects to brief EXCOM on the NPP study status in the spring of 1999

Adding a fourth sensor, such as OMPS, to NPP will increase the mass, power, attitude
control, command and control, and data transmission requirements placed on the
proposed spacecraft. The potential risk is that the NPP mission may not be affordable
even with joint [IPO/NASA funding if the spacecraft must be sized and configured to
carry four payloads. If a decision is made to carry OMPS as a fourth payload on NPP,
then additional funding in the FY 2001 — FY 2004 NOAA budget for NPOESS will be
required to accelerate the OMPS instrument fabrication schedule to meet an earlier
delivery date for NPP spacecraft integration.

OIG Discussion

IPO’s actions are responsive to the recommendation. However, it is too early to
determine whether additional funding will be needed. When the NPP concept and
development plan in completed, IPO will be in a better position to prioritize an OMPS
demonstration in relation to other NPOESS mission activities based on mission risks and
costs and a cost sharing arrangement with NASA.

8
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3.

Assess the operational risk of not demonstrating OMPS.
Synopsis of IPO s Response -

IPQ accepts this recommendation. Based on a preliminary assessment of information
and documentation received from contractors, IPO believes that instrument designs are
mature enough to be able to accept the potential risk of not conducting a space-based test
of the specific OMPS instrument prior to the first operational NPOESS launch, if OMPS
cannot be accommodated on the NPP mission.

The global ozone mapping component of OMPS will be derived from the TOMS
instrument, a proven space-based, remote sensing technology, as well as the improved
technologies that will be demonstrated by NASA’s OMI on the CHEM-1 mission
beginning in 2002. The OMPS will also include a limb sensor to improve the vertical
resolution in atmospheric ozone profile measurements, rather than a nadir-pointing
sensor as used on the POES SBUV. Although this specific sensor has not yet flown
operationally, research ozone limb sensors will be demonstrated by NASA over the next
several years. These missions will provide valuable risk reduction information to IPQ
and its contractors.

To ensure that a gap in global ozone mapping does not occur, IPO believes that NASA,
NOAA and their international partners should periodically assess the status of space-
based ozone measurements and determine methods to maintain a long-term ozone data
record. [PO will provide a more complete assessment of the potential operational risks of
not demonstrating OMPS to the OIGs in May 1999, after it has completed source
selection and awarded a single contract for development and fabrication of OMPS.

OIG Discussion

IPO’s actions are responsive to the recommendation.

IPO’s full response is included as Appendix A.
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UNITED STATES DERPARTMENT OF COMMERCE
Natlona! Qcesnic and Atmospheric Administration
CHIEF FINANCIAL OFFICER/CHIER ADMINISTRATIVE OFFICER

MAR 16 100

MEMORANDUM FOR: Johnnie Frazier
Acting Inspector (e

FROM: Paul F. Roberts

SUBJECT': OIG Draft Inspection Report: Proposed NPOESS
Preparatory Project Reduces Operational Risk,
But Excludes Demonstration of Critical Ozone
Suite {DOC OSE-1103/NASA P&A-98-008)

Thank you for the opportunity to review and comment on the draft
inspection report on risk reduction efforts for technology
associated with the National Polar-orbiting Operational
Environmental Satellite System (NPOESS). The NPOESS Preparatory
Project (NPP), a joint project of the Integrated Program Office
(IPO) cf the National Environmental Satellite, Data, and
Information Service and the National Aeronautics and Space
Administration (NASA), is a major part of those efforts.

In general, we agree with the findings in the draft report
regarding the proposed risk reduction, early flight of
opportunity demonstration program that the IPO and NASA‘s Office
of Earth Science (OES) is jointly pursuing. NOAA is particularly
pleased that the Office of Inspector General (OIG) has endorsed
and independently validated the concept of the NPP mission. We
believe that this joint mission will provide an early flight of
opportunity demonstration to reduce risk to the critical NPOESS
sensors that will be flown operationally beginning in late 2008,
as well as allow NASA to ensure continuity of selected earth
science data sets between the anticipated end of NASA's Earth
Observing System {(E0S) AM and PM missions in 2005-2006 and the
start of the NPOESS mission in 2008.

We agree with the recommendations made in the report

concerning the Ozone Mapping and Profiler Suite (OMPS) and we
have already taken action on the recommendations to include

the OMPS as a payload alternative in the NPP feasibility study
and to defer the decision to include or exclude OMPS on NPP until




the mission costs are analyzed completely and a cost sharing
agreement between the IPO and NASA has been negotiated. In
addition, we are in agreement with the OIG about ensuring
continuity of global ozone mapping data during the transition
(2007-2008) from the NASA ozone mapping research missions to the
operaticnal NPOESS mission. Those issues are addressed in our
general comments on findings.

We have made a preliminary evaluation of the potential
operational risks of not demonstrating OMPS prior to the first
NPCESS launch, but will defer a more complete assessment until
May 1999, after the IPO has completed source selection and has
awarded a single contract for development and fabrication of the
CMPS.

Again, NOAA appreciates the opportunity to and comment on the
draft inspection report. Our specific response to each finding
and recommendation is attached.

Attachment



Comments on Findings and Responses to Recommendations:
OIG Draft Inspection Report
"pProposed NPOESS Preparatory Project Reduces Operational
Risk, But Excludes Demonstration of Critical Ozone Suite"

Section I: General Comments on Findings

We are pleased that the OIG has endorsed and independently
validated the concept of converging NPOESS risk reduction,
early flight demonstrations with a NASA mission. We believe
that this joint mission will provide an important opportunity
to reduce risk to the critical NPOESS sensors that will be
flown operationally beginning in late 2008, as well as allow
NASA to ensure continuity of selected earth science data sets
between the anticipated end of NASA‘s Earth Observing System
(EOS) AM and PM missions in 2005-2007 and the start of the
NPOESS mission in 2008.

The QIG review of the proposed NPP mission identified that the
Ozone Mapping and Profiler Suite {(OMPS) that is planned for
NBOESS was not specifically included as a payload alternative
in the initial planning assumptions for the NPP mission. As a
result, the OIG concluded that, "Exclusion of OMPS from flight
demonstration will significantly increase the risk of a
disruption in vital ozone data continuity." Although we
understand the 0IG’s interest in ensuring continuity of global
ozone mapping data to support federal government policy
decision-making, we are concerned about the suggestion that
the OIG has made that the NPOESS program should be responsible
for ensuring continuity of global ozone mapping data during
the transition (2007-2008) from the NASA ozone mapping
research migsions to the operational NPOESS mission.

Global ozone mapping is currently a NASA responsibility that
is accomplished through their Total Ozone Mapping Spectrometer
(TOMS) research mission. Beginning in late 2002 and extending
into 2007, NASA will continue its long-term ozone mapping
regsearch when an Ozone Monitoring Instrument (OMI} is launched
on the EQS Chemistry (CHEM) mission. Complementary
atmospheric ozone profile data will be acquired from the
nadir-pointing Solar Backscatter Ultraviolet Radiometer/2
{SBUV/2) on the National Oceanic and Atmospheric
Administration’s (NOCAA) Polar-orbiting Operaticnal
Environmental Satellites (POES) during this same time period.
We are prepared teo assume full operational responsibility for
global ozone mapping and profiling using the OMPS, when the
first NPOESS spacecraft is launched in late 2008. To ensure
that a gap in global ozone mapping does not occur in 2007-
2008, as the OIG suggests, we believe that NASA, NOAA, and



other international partners should periodically assess the
status of space-based ozone measurements and determine methods
to maintain the long-term ozone data record utilizing both
space-based and in situ observations. This approach will be
especially important if the OMPS cannot be accommodated on the
NPP mission because of cost considerations and agency
priorities.

Finding I: Proposed NPP Reduces Operational Risk, But
Excludes Critical Ozone Suite

The IPO agrees with the comments in the draft report
concerning the NPOESS Preparatory Project. The NPP mission
concept has been developed jointly with NASA to provide the
IPO with a demonstration and validation for three (3) of the
four {4) critical NPCESS instruments and to provide NASA with
continuation of selected, calibrated, validated, and geo-
located global imaging and sounding observations after the ECS
AM and PM missions and prior to the NPOESS mission.

A: High Risk Ozone Sensor Suite Not Considered for
Feasibility/Cost Study

The NPOESS Optimized Convergence Plan initiated in FY 1597
included a risk reduction component to demonstrate selected
instruments on an early flight of opportunity. Those
instruments included the critical Cross-track Infrared Sounder
(Cris}, as well as the Global Positioning System Occultation
Sensor (GPSOS) and the OMPS, which are high priority NPOESS
sensors. At the time that the Optimized Convergence Plan was
formulated, the only spacecraft that was expected to be
available for an early flight demonstration was POES-N‘, the
last operational satellite in the POES series. Because of the
exiating constraints of POES-N’, the only planned NPOESS
instruments that could possibly be accommodated on the
spacecraft were CrIS, GPS0OS, and OMPS. The IPO proceeded with
feasibility studies for this risk reduction demonstraticn,
even though it would require modifications to an operational
satellite and would potentially increase the risk of
operational fallure of POES-N‘. If the opportunity to use a
separate, unencumbered, non-operational satellite for an early
flight demonstration had been apparent in FY 1897, the IPO
would have planned to demonstrate the four critical NPQESS
instruments: Visible/Infrared Imager Radiometer Suite {(VIIRS);
Cross-track Infrared Sounder (CrIS); an advanced cross-track
microwave sounder (currently the Advanced Technology Microwave
Sounder {ATMS] being developed by NASA for NPOESS); and the
Conical-scanning Microwave Imager/Sounder (CMIS). We have
been able to leverage other satellite programs to reduce
potential development and operational risks for the CMIS



sensor. Through a separate joint program with the Department
of Defense (DOD}, the IPO has been supporting the
WindSat/Coriolis mission that, beginning in late 2001, will
provide a space-based demonstration of the passive microwave
radiometric measurement technologies that will be incorporated
into CMIS.

As the OIG report correctly states on page 6, a detailed NASA
study of the modifications to the POES-N’ spacecraft that
would be required to accommedate CrI8, GPS0OS, and OMPS was
completed in mid-August 1998 and showed that the costs

{$148 million} would be more than double the original estimate
{$65 million) used for NPOESS current and out-year budgeting.
The higher costs for the POES-N' meodifications could not be
supported by the approved NPOESS out-year budget.

In late August 1998, the IPO and NASA began discussions of an
alternative bridging mission, the NPOESS Preparatory Project,
to demonstrate early NPOESS operational capabilities and to
meet the science needs of NASA’s Earth Science Enterprise. 1In
September 1998, the IPO System Program Director and the NASA
Agsociate Administrator for Earth Science directed a joint
IPO/NASA team to begin a feasibility study of the NPP mission.
Initial planning assumptions included VIIRS, CrIS, and ATMS as
the critical three payloads on NPP. However, this did not
preclude the NPP team from considering additional payloads.

If mass and power marging allow, the IPO/NASA NPP planning
team will consider adding a fourth payload to the spacecraft,
provided that the program remains affordable and agreements to
fund the mission jointly can be negotiated. Potential
candidates for this fourth, to-be-determined payload include
NASA’s Clouds and Barth Radiant Energy System (CERES - also to
be flown on NPOESS) and the OMPS.

B: Uncertainties Require Further Alternatives and Cost
Analysis

On pages 6 and 7 of the draft inspection report, the OIG
states: "The IPO decision that it lacked sufficient funding to
fly OMPS may be premature ... [the] IPO learned in December
1998 that it may receive $14.7 million unanticipated funding
from Defense. The $14.7 million would be encugh to resume the
2002 OMPS delivery schedule." This statement is not accurate.

In FY 1999, the Congressional appropriations for the
Department of Commerce reduced NPOESS funding by $14.7
million. The FY 1999 Congressional appropriations for the
Department of Defense sustained the request for the NPOESS
program at $64.7 million. Because of the $14.7 million



reduction to DOC funding for NPOESS, the IPO had to reduce the
projected FY 1999 budget, thereby impacting parts of the
program. With the approval of the NPOESS Executive Committee
(EXCOM), the IPO eliminated FY 1999 funding for the POES-N'
modifications, reduced funding for the Internal Government
Studies (IG8)} efforts, and reduced funding and stretched out
the Phase II production schedules for CrIS, GPS0OS, and COMPS
instruments. The OMPS delivery schedule was stretched out
from 2002 to 2005, when the instrument will be required for
integration onto the first NPOESS satellite.

Because the NPOESS program is funded equally by DOC and DOD,
it was anticipated that DOD, through the U.S. Air Force, would
withhold $14.7 million in FY 1999 and reprogram these funds
for other purposes. This withhold did not occur. However,
the $14.7 million that was finally released by the U.S. Air
Force in early January 1999 was not "unanticipated funding
from Defense." The $14.7 million was always a critical part
of full funding for NPOESS in FY 1999 to allow the IPO to
conduct its budgeted program. If the U.S. Air Force had
withheld and reprogrammed the $14.7 million, there would have
been further, more sexrious impacts to the NPOESS program,
This additional reduction would have: (1) eliminated the
planned upgrades for the Defense Meteorological Satellite
Program (DMSP) Multi-spectral Operational Linescan System
(MOLS}; (2) reduced funding for the Advanced Technology
Support Program (ATSP) efforts; and (3) further reduced
funding for IGS activities.

Section II: Response to Recommendations

Recommendation 1l: Request NASA to include the Ozone Mapper
Profiler Suite as a payload alternative in th