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SEASAT-A is an ocean dynamics satellite scheduled for
launch in 1978 with sensors to measure winds, waves, ocean
currents. sea temperatures, ice coverage, and atmospheric and
water vapor. Findings/Conclusions: The National Aeronautics and
Space Administration (NASA) has experienced cost, schedule, and
performance difficulties with the SEASAT-A because of technical
problems and an estimated $5 million increase in the cost of the
launch vehicle. ASA did not identify and report to the Congress
at least $12.3 million in SEASAT-A project-related costs No
organization outside the Government has committed any money to
the project. Government agencies that plan to use the aata,
especially the National Oceanic ad Atmospheric Administration,
have experienced difficulty in obtaining the required funds.
Without definite monetary commitments from potential users of
SEASAT-A data, the Federal Governent would be justified in not
pursuing an operational SEASAT program plan-ned in 1985. An
economic assessment study conducted for the operational program
(1965 to 200) overstated projected benefits. S.ASAT-A will not
be launched until 1978 and nqineering validation of sensors'
performance and geophysical validation of data will take several
years. Reccmmendations: The Administrator of NASA should:
formalize agreements with potential users of SSAT-A data,
particularly the National Oceanic and Atmospheric
Adinistration, to insure their necessary contribntion of
resources to the project before expanding the program beyond the
project stage; identify on the project status report all costs,
cost increases, and important schedule and performance data and
submit the report to each committee of the Congress having
oversight and appropriations responsibility over NASA;
demonstrate that SEASAT-A data can achieve its stated scientific
objectives before expanding the program beyond the project
phase; and develop all costs identifiable with an operational
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.REPORT TO THE CONGRESS

"~, OF THE UNITED STATES

The SEASAT-A Project:
Where It Stands Today
Natibnal Aeronautics and Space Administration
National Oceanic and Atmospheric Administration

GAO recommends that the Congress and
NASA take several actions before the experi-
mental SEASA -, project is expanded to an
operational program.

The SEASAT-A spacecraft, scheduled for
launch in 1978, will measure ice fields, winds,
waves, ocean currents, sea temperatures, and
atmospheric water vapor. NASA's January
1977 project cost estimate of $80.5 million
excludes $12.3 million of related costs. The
cost estimate is continuing to be reviewed by
NASA.

Although there has been considerable user
Interest and participation in the development
of the project, no organization outside the
Government has committed funds for the use
of SEASAT data.

SEPTEMBER 16, 1977
PSAD-77-.25



"s:,+- ~ . COMPTROLLER GENERAL OF THE UNITED STA';ES
WASHINGTON, D.C. 2054a

B-183134

To the President of the Senate and the
Speaker of the House of Representatives

This s our second report on the National Aeronautics
and Space Administration's SEASAT-A project. It discusses
SEASAT-A's cost and statcu, issues pertaining to funding
problems experienced by the user agencies, and noncommitment
of funds by organizations outside the Federal Government.
It also discusses the speculative nature of an economic
assessment study of a SEASAT system planned for operation
during 1985 to 2000.

We made this review as part of our continuing effort
to inform the Congress of the status of major system acquisi-tions and to assist it in exercising its legislative and
review functions.

We made our review pursuant to the Budget and Account-
ing Act, 1921 (31 U.S.C. 53), and the Accounting and Audit-
ing Act of 1950 (31 U.S.C. 67).

We are sending copies of this report to the Director,
Office of anagement and Budget; the Administrator, National
Aeronautics and Space Administration; and the Administrator,
National Oceanic and Atmospheric Administration.

Comptroller General
of the United States



COMPTROLLER GENERAL'S THE SEASAT-A PROJECT:REPORT TO THE CONGRESS WHERE IT STANDS TODAY
National Aeronautics and

Space Administration
National Oceanic and
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DIGEST

The SEASAT-A project proposes to place a
spacecraft in orbit in 1978 with sensors tomeasure ice fields, winds, waves, ocean cur-
rents, sea temperatures, and atmospheric watervapor. The National Aeronautics and SpaceAdministration (NASA) project is very diverse
and complex. Several Government agencie,nonprofit organizations, and commercial enter-
prises are expected to participate.

NASA justified the project to the Congress onthe asis that other organizations would berelied on to provide staffpower and money touse the satellite data. NASA currently has itsJanuary cost estimate of SEASAT-A--$80.5 mil-lion--under review due to recent development
problems and scope changes.

NASA is experiencing cost, schedule, and per-formance difficulties with the SEASAT-A becauseof many technical proble.ils and an estimated$5.0 million increase in the cost of the launchvehicle. (See pp. 6, 9, and 10.) NASA alsodid not identify and report to the Congress atleast $12.3 million in SEASAT-A project-related
costs. (See p. 7.)

Although there has been considerable userinterest and participation in the project's
development, no organizatio:, outside theGovernment has committed any money. Govern-
ment agencies that plan to use the data, espe-cially the National Oceanic and Atmospheric
Administration--the primary potential user--areexperiencing difficulty in obtaining the re-quired funds. Without definite monetary com-mitments from potential users of SEASAT-A data,the Federal Government would be justified innot pursuing an operational SEASAT programplanned in 1985. (See p. 12.)

I_,[el[ ., Upon removal, the reportcor date ould be noted hereon. PSAD-77-126



Meanwhile, the Congress should be provided
complete information not only cn the project's
merits, but also on its costs. During author-
ization and appropriations deliberations, NASA
should point out to the Congress the specula-
tive nature of anticipated benefits derived
from using unvalidated assumptions and general-
izations and the inadequately developed costs
of an operational SEASAT program.

An economic assessment study conducted for
the operational SEASAT program (1985 to 2000)
overstated projected benefits. SEASAT-A will
not be launched until 1978 and engineering
validation of sensors' performance and geo-
physical validation of SEASAT-A data will
take several years to evaluate.

Part of the study made projections based on
data of a particular industry in a foreign
country. GAO believes it is erroneous to
assume that all data in a given industry in a
given country will show the same characteris-
tics in the same industry throughout the world.
Further, the study fails t consider uncertain-
ties, such as the rate of development and sub-
stantial investments required for each of the
users before SEASAT data can be used, or to ex-
plore adequately the costs of an operational
program through the year 2000.

RECOMMENDATIONS

The NASA Administrator should

-- formalize agreements with potential users
of SEASAT-A data, particularly the Na-
tional Oceanic and Atmospheric Administra-
ti-. to insure their necessary contribu-
tions of resources to the SEASAT-A project
before expanding the program beyond the
SEASAT-A project stage (see p. 19),

-- identify on the SEASAT-A project status re-
port all costs, cost increases, and impor-
tant schedule and performance data and sub-
mit the report to each committee of the Con-
gress having oversight and appropriations
responsibility over NASA (see p. 11),

-- demonstrate that SEASAT-A data can achieve
its stated scientific objectives before
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expanding the EASAT program beyond the
SEASAT-A project phase (see p. 19), and

-- develop all costs identifiable with an
operational SEASAT system. (See p. 25.)

In view of the funding problems being ex-
perienced by the user agencies, the Congress
should require NASA to keep it advised of
funds contributed by other organizations and
periodically provide it with the status of
user agreements. (See p. 20.)

Sirce the costs for an operational SEASAT
system have not been adequately explored,
the Congress should ask NASA to furnish it
with a cost/benefit analysis based on real-
istic cost estimates of an operational SEASAT
system and periodically update such estimatesfor consideration during deliberations for any
follow-on satellite in the SEASAT program.
(See p. 25.)

NASA COMMENTS

NASA did not address GAO's recommendation on
obtaining formalized agreements with poten-tial users of SEASAT-A data before expanding
the program beyond the SEASAT-A phase.

In commenting on GAO's other recommendations,
NASA stated that it

-- has provided the total project costs in its
SEASAT-A project status reports that con-
form to NASA policy as to what should be
included (see p. 10),

-- does not intend to recommend any future com-
mitment to an operational system until the
uses of the SEASAT-A data are proven to be
of sufficient value to merit such a recom-
mendation (see pp. 19 and 20), and

-- is continuing evaluations of costs and in-
vestments required to exploit an opera-
tional system and awaits SEASAT-A experi-
ence for more detailed analysis. (See
p. 24.)
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GAO believes that al costs directly identified
with the project, including civil service per-
sonnel and any other fixed costs, should be
summarized on the project status report to
show fully the total economic impact of a
project and to have all the necessary infor-
mation in one place to assist the Congress in
fulfilling its oversight and appropriation
responsibilities.

OTHER COMMENTS

The National Ocearic and Atmospheric Adminis-
tration had nc maj,)r disagreement with GAO's
recommendations. However, the National Oceanic
and Atmospheric Administrat:ion feels it cannot
formalize agreements with NASA until SEASAT-A',
project funding level has been approved.

Since the National Oceanic and Atmospheric Ad-
ministration is experiencing difficulty in ob-
taining the necessary fundin? for SEASAT-A, its
priority for an operational SEASAT system may
need reevaluation.

Comments by NASA and the National Oceanic and
Atmospheric Administration are discussed
in the report as appropriate and included as
appendixes III and IV,
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CHAPTER 1

INTRODUCTION

The SEASAT program was defined in 1972 as a part of the
National Aeronautics and Space Administzation's (NASA's)
Earth and Ocean Physics Application program. It began in
spring 1973 when governmental, institutional, and commercial
users of ocean dynamics data met to discuss measurement re-
quirements. The SEASAT-A project, initiated by NASA in
fiscal year 1973, is the first step in developing and demon-
strating a global ocean dynamics monitoring system using re-
mote space sensing technology to provide info:mation on the
oceans.

The second phase may be a prototype operational system,
SEASAT-B, and the final phase is planned to be a fully oper-
ational SEASAT system consisting of three or more satellites
to be launched by 1935. The fully operational system would
use not only a number of satellites, but also data buoys,
aircraft flights, and other data sources connected by a data
distribution system.

SEASAT-A PROJECT DESCRIPTION

SEASAT-A is an ocean dynamics satellite scheduled for
launch in 1978 to easure winds, waves, ocean,currents, sea
temperatures, ice coverage, and atmospheric and water vapor.
NASA has characterized SEASAT-A as an experimental and fea-
sibility mission with objectives of

--demonstrating techniques for global monitoring of
oceanographic phenomena and features,

--providing oceanographic data, and

-- determining key features f an operational ocean dy-
namics monitoring system.

NASA plans to achieve these objectives by operating a
set of five sensors in a SEASA!r-A spacecraft at an 800-
kilometer atitude. The sensors and the measurements that
each will perform follow.



Sensor Measurements

Radar altimeter Wave height
Sea surface topography
Geoid (shape of the Earth)

Radar scatterometer Wind speed and direction near the
ocean surface

Synthetic aperture radar Surface wave and current patterns
Ice fields
Coastline and ocean interaction

Visible and infrared Ocean surface patterns
radiometer Ocean surface temperature

Scanning multifrequency Surface wind velocity
microwave radiometer All-weather sea surface tempera-

ture
Atmospheric water content
Ice coverage

The spacecraft will complete 14-1/2 orb4ts a day from
72 degrees North latitude to 72 degrees South i.citude, span-
ning almost all the oceans of the world.

The sensors will cover different swath widths up to
about 1,000 kilometers and, except for the synthetic aperture
radar, will achieve 95-percent coverage of the Earth's ocean
surface every 36 hours.

The data gathered by the sensors will be assembled
through a command and contro' center at Goddard Space Flight
Center. The data will then be converted into geophysical
quantities, such as wind speed and wave heights, and dis-
seminated daily to research scientists. NASA officials told
us that they will give this data to the National Oceanic and
Atmospheric Administration (NOAA), which will use and subse-
quently archive and distribute it.

NASA will provide, in near real time, algorithms (math-
ematical expressions) and support engineering data to the
Navy's Fleet Numeric Weather Central, Monterey, Calif.,
where it will be processed and used in twice daily global
weather and sea state predictions. The Weather Central out-
put also will be provided to NOAA for use and further dis-
tribution to others.

USERS OF OCEANOGRAPHIC DATA

NASA justified the project to the Congress partly on
the basis that user organizationP would provide scientific
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and technical staffpower and funds in return for using the
satellite data. The "user" community--agencies and non-
profit organizations which are potential users of SEASAT-A
data--became involved in planning the project in early 1973.
NASA established an Ocean Dynamics Advisory Subcommittee in
September 1975 to advise NASA on the SEASAT-A project and to
become involved with user agency activities in analyzing
surface truth data 1/ and with ivestigations in-olving sci-
ence and applications. However, his subcommittee was abol-
ished on April 15, 1977. A list of participating organiza-
tions is shown in appendi I.

PROJECT MANAGEMENT

NASA's Office of Applications is responsible for overall
management of the SEASAT-A project and the Jet Propulsion
Laboratory (JPL), Pasadena, California, for day-to-day proj-
ect management and implementation. Wallops Flight Center,
Langley Research Center, and Goddard Space Flight Center are
assisting JPL in acquiring the satellite's sensor instru-
ments. The Office of Tracking and Data Acquisition and God-
dard Space Flight Center will provide tracking support and
data acquisition. The launch vehicle office of the Office
of Space Flight will be responsible for launch vehicle sup-
port. (See app. II for a more definitive summary of respon-
sibilities and funding sources.)

EXPERIMENT TEAMS

To provide a competent, objective assessment of the
geophysical performance of the SEASAT-A instruments and the
potential utility of the data collected by the satellite to
marine science and technology, NASA established, for each of
the sensors, a team of cientists whose principal research
interests include both remote sensing and oceanic research.
These teams will provide guidance in sensor development, mis-
sion and data system design, algorithm definition, and plan-
ning stages. They also will conduct a preliminary analysis
of the early flight data and provide an interim evaluation
of instrument performance and the reliability and accuracy
rf the geophysical data collected.

NASA expects an interim evaluation and validation of
cata to be completed within 4 months after launch, before
general release to other researchers. The experiment teams
will conduct continued, indepth evaluations in parallel with
research by all interested scientists, all supported by their

1/Collecting onsite data on wind and sea surface conditions.
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own institutions or grants from various U.S. agencies.
Indepth case studies aimed at providing an assessment of te
utility and applicability of the SEASAT-A data to a number
of clearly defined problems or research areas will follow.

SCOPE OF REVIEW

Our review was performed iring the period June through
December 1976 primarily at NASA headquarters, Washington,
D.C., and at JPL. The information presented herein was ob-
tained by reviewing project plans, reports, correspondence,
and other documents and by discussions with NASA and JPL
personnel. We also met with representatives of Econ, Inc.,
who performed a cost/benefit study of the SEASAT program,
and officials of the user community, particularly NOAA,
the Department of Defense (DOD), the U.S. Geological Survey,
and the Coast Guard.
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CVAPTER 2

PROJECT STATUS

Major development and procurement activities for the
SEASAT-A mission were initiated in fiscal year 1976 with the
selection of a contractor to provide an Agena spacecraft,
sensor module, satellite system integration, and launch and
mission operations support.

Work has been completed on the final SEASAT-A design
and on the physical interface between the spacecraft and the
sensors. The manufacturing and testing of each of the
SEASAT-A er.sors and the satellite spacecraft are scheduled
to be completed in fiscal year 1977. Integration of sensors
into a sensor module attached to the spacecraft is expected
to begin in 19;7 and should continue through early 1978 in
preparation for May 1978 launch.

COST

NASA originali. estimated that SEASAT-A's cost would be
$58.2 million but increased the estimate to $74.7 million in
July 1975. NASA again increased the estimate to $80.5 mil-
lion in January 1977 due to increases in the estimated launch
cost. NASA currently has the total project cost estimate
under review, pending resolution of recent development prob-
lems. This estimate excludes costs of about $12.3 million
directly related to the SEASAT-A effort, but which NASA does
not consider project-related. (See p. 7.)

The total project cost as reported by NASA in the
January 1977 project status report is $80.5 million. The
major cost increase is attributed to the modification of the
nose cone configuration on the launch vehicle.
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SEASAT-A Estimated Cost at Completion (note a)

NASA SEASAT-A NASA SEASAT-A
operating JPL project status

plan estimate report
July 1975 Oct. 1976 Jan. 1977

----------------- (millions)-------------

NASA Office of Applications:
Project management $ 5.47 $ 5.47 $ 5.47
Reserves (note b) 4.21 3.10 3.10
Satellite system 34.25 34.22 34.22
Sensor development and

support 0.28 0.28
Sensors:

Altimeter 4.60 4.63 4.63
Synthetic aperture

radar 4.60 5.48 5.48
Scatterometer 4.04 4.97 4.97
Scann.ng multifre-

quency microwave
radiometer 2.50 1.95 1.95

Visual and infrared
radiometer 0.50 0.40 0.40

Mission operations 5.53 5.20 5.20
Integrating receiver/
processor G 80

Total 65.70 65.70 66.50

NASA Office of Space Flight
(launch cost including ve-
hicle) 5.00 5.00 c/10.00

NASA Office of Tracking
and data acquisition:
Tracking and data acquisi-

tion 4.00 4.00 4.00

Total $74.70 $74.70 $80.50

a/Real year dollars. 1/ Fiscal year 1974 base dollars were escalated
at 7 percent.

b/As of September 30 1976, $1.11 million of a total $4.21 million in
reserves had been allocated.

c/$5.0 million increase for launch costs was reported in NASA's
January 1977 Project Status Report.

l/Real year dollars means that projected inflation through project
completion is included in the estimate.



Costs not included in NASA's SEASAT-A proSect
cost estimate

NASA's project cost estimates exclude about $12.3 mil-
lion in SEASAT-A efforts, shown in the following table, which
have an impact on the SEASAT-A portion of the NASA budget.
The related programs' cost estimates were provided by the
NASA SEASAT program manager.

Related Programs and Cost
Items Supporting SEASAT-A

Amount

(mill ions)

Surface Truth Programs $ 3.00
Data Analysis Programs 2.00
Cost for Conducting nnouncement of
Opportunity Program (no estimate de-
veloped by NASA)

Economic Verification Experiments 0.32
Data Utility Studies 0.65
Cost/Benefit Studies 0.33
Advanced SEASAT Studies Group 0.80
Civil Service Support Costs 4 70
Synthetic Aperture Radar Enable/Disable

Function 0.50

Total a/ $12.30

a/Excludes development cost of NASA Standard Transponder and
tape recorder since these units are provided as Government-
furnished equipment to SEASAT-A and other NASA projects.

Related programs supporting the SEASAT-A project are as fol-
lows.

Surface Truth Pro rams--NASA's present funding estimate
is $3 million for iscal years 1976-79. JPL project manage-
ment officials have, however, requested over $5 million.
These programs involve the use of aircraft, both before and
after launch, to collect data on actual wind and sea surface
conditions. This data will be used by the experimental teams
to develop and refine algorithms which convert sensor output
into geophysical units and to conduct their geophysical
evaluation tasks.
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Data Analysis Programs--Project management estimatesthese programs will cost between $2 million and $6 million
for fiscal years 1978 and 1979, respectively. The programs
involve engineering validation of the sensors' performance
and geophysical validation. They will compare sensor data
with the surface truth programs data base.

Cost for Conducting Announcement of Opportunity Pro-
gram--No funding estimate is available. The Announcement ofOpportunity Program is an effort to demonstrate use of
SEASAT data by the academic community and research-oriented
companies. This will be accomplished by soliciting, evaluat-
ing, and funding research proposals. The program is planned
to be a coordinated effort in 1977 by NASA, NOAA, the Na-
tional Science Foundation, DOD, the U.S. Geological
Survey, and the Coast Guard to solicit proposals from the
academic community to perform research on applications ofSEASAT data to enable users to develop "data analysis" tech-
niques for their own particular end uses. After evaluation
of the proposals, NASA expects to provide limited funding,and hopes other agencies, primarily NOAA, will pay for the
research proposals.

Economic Verification Experiments--Funding is estimated
at $320,000 for fiacal years 1976-78. NASA contracted with
Econ, Inc., to develop experiments to demonstrate the use-
fula4ess of SEASAT-A data to industry. Current efforts areaimed at having five or six sample experiments ready by launch
date to interest private companies and encourage them topledge funding support. No private funding had been pledged
at the time of our rview; however, we were informed by JPLofficials that several companies, primarily those in the
fishing industry, were extremely interested.

Data Utility Studies--Funding is estimated by NASA at$650,000 for fiscal years 1976-79. The ensity of coverage
of data from meterological satellites does not now fit into
weather forecasting models. Because many potential SEASAT-A
benefits are weather-oriented, data utility studies are
aimed at developing models to account for the interaction
between the sea and the atmosphere so that the SEASAT-A sat-ellite data can be used in forecasting models. The studies
are taking place at JPL and the Goddard Institute for Space
Science. The Fleet Numeric eather Central is providing
some computer support to these activities.

Cost/Benefit Studies--In fiscal years 1974 and 1975
NASA spent approximately $325,000 for two cost/benefit
studies of an operational SEASAT system. (See ch. 4.) The
coat/benefit studies were performed by a private company,
Econ, Inc., with the help of Battelle Laboratories and JPL.
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Advanced SEASAT Studies Group--Funding is estimated at
$800,000 for iscal years 1976-78. JPL is conducting fea-
sibility studies to define the next SEASAT project and fu-
ture SEASAT systems. Products of the study will include the
development of a satellite and sensor catalog and the collec-
tion of information on users' needs in relation to a
follow-on effort within the total SEASAT program.

Civil Service Support Costs--Civil Service support at
Goddard Space Flight Center, Langley Research Center, and
Wallops Flight Center total 109 direct staff years over the
project life at an estimated cost of $4.7 million.

Synthetic Aperture Radar Enable Disable Function--The
cost of adding this capability to the spacecraftis esti-
mated by JPL at about $500,000. It will insure positive
command and control over its activation. NASA plans to show
it as a line item in the NASA budget separate from the
SEASAT-A portion of its budget.

PERFORMANCE

SEASAT-A is the first satellite to have three active
sensors (altimeter, synthetic aperture radar, and scatter-
ometer) and two passive sensors (scanning multifrequency
microwave radiometer and visual infrared radiometer) operat-
ing in space at one time. How well these sensors will work
together and whether simultaneous operation will cause inter-
ference among them are not yet known. In October 1976 thefirst critical tests of each sensor's antenna were conducted
individually and simultanaeously. Preliminary results of in-
terference measurements between the antennas showed the meas-
urements were within the limits specified in the test plan.
An exception involved a higher than predicted level of inter-ference between the antenna of the altimeter and scanning
multifrequency microwave radiometer; however, the deviation
was not considered high enough to cause any problems. The
simultaneous testing of the five sensors began in mid-1977.

Project officials stated that the only current problem
that could possibly result in a decrease in performance in-
volved the synthetic aperture radar. This is an extremely
complex and new instrument, untested for civilian applica-
tions. It is considered an experimental device with limited
operational potential for SEASAT-A. Thus, how it will oper-
ate in space is uncertain. In its present state of develop-
ment, the synthetic aperture radar is experiencing diffi-
culty in achieving its specified antenna performance, which
could reduce its coverage. The actual effect will not beknown until after launch although, according to project
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officials, specified coverage might still be achieved despite
reduced performance. Antenna redesign efforts are underway
and management hopes to achieve the specified performance
before the time of launch.

Numerous deficiencies in the NASA standard tape re-
corder is now a matter of extreme concern to project offi-
cials. Problems with tape tracking, tape speed control,
packaging design, production practices, and cleanliness
standards have been identified by NASA during a product
assurance audit of the contractor. The ualification test
model remains seriously behind schedule. NASA is consider-
ing optional solutions to these problems, including alter-
nate tape recorder sources.

SCHEDULE

Although project officials described the schedule as
"tight, leaving no room for any major problems," they be-
lieve the May 1978 launch date will be met. They stated that
the problems to date are usual and routine for this type of
project, and they expect to solve them without any major im-
pact on the SEASAT-A schedule or performance.

AGENCY COMMENTS AND OUR EVALUATION

NASA believes the costs it has provided in its project
status reports conform to its policy as to what should be
included. It added that the costs we have shown represent
those for general oceanographic research programs, future
systems and mission studies, and multipurpose devices. The
costs we identified are SEASAT-A project related. It s our
view that to show fully the total economic impact of a proj-
ect it is necessary to summarize all costs which are directly
identifiable with the project. By consolidating all project-
related costs on a single document, the Congress will have
all the necessary information in one place for fulfilling
its oversight and appropriation responsibilities.

CONCLUSION AND RECOMMENDATION

Although no insurmountable problems affecting SEASAT-A
were evidenced at che time of our review, several situations
may influence the project's success. It is probable that
the cost estimates will be exceeded a a result of the launch
vehicle changes; and at least $12.3 illion of directly re-
lated SEASAT-A project costs were not summarized and reported
to the Congress as project related. Therefore, because of
the problems relative to cost, schedule, performance, the
criticality of system (antennas, sensors, and spacecraft)
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tests scheduled for fiscal year 1977, and numerous defi-
ciencies in the NASA standard tape recorder, the Congress
should periodically be provided updated information on
these matters by the NASA Administrator. This can be accom-
plished by including such data in the SEASAT-A semi-annual
project status report. See our report "Improved Reporting
Needed on National Aeronautics and Space Administration
Projects" (PSAD-77-54, January 27, 1977).

We therefore recommend that the NASA Administrator in-
clude in the SEASAT-A project status report all project-
related costs as well as schedule and performance data which
may have an impact on the project. These reports should be
submitted to each of the committees of the Congress havinq
oversight and appropriation responsibilities over NASA.
These reports are currently submitted only to the Senate
Appropriations Subcommittee on HUD--Independent Agencies.



CHAPTER 3

SEASAT DATA USERS

The SEASAT-A project is dedicated to users of oceano-
graphic data. NASA is developing the technology for data
reduction techniques while other organizations are expected
to provide the staffpower and money to make use of the vali-
dated satellite data.

Although there has been considerable user interest and
participation in the development of SEASAT, no organization
outside the Government has cmitted funding for the use of
SEASAT-A data. Furtherziure, tlhe c~-rriment agencies that
plan to use SEASAT-A data are epe :ng difficulty in
obtaining the funds required to pa: ipate. The lack of
a commitment by the user community with the exception of
NOAA appears to be the weakest link in the SEASAT-A project.
Without definite monetary commitments from potential users
of SEASAT-A data, the Federal Governient would be justified
in not pursuing a operational SEASAT system.

The Announcement of Opportunity Program (see p. 8) is
among NASA's efforts to develop and demonstrate uses for
SEASAT-A data. NASA apparently believes that once uses are
developed and benefits shown, potential beneficiaries will
be willing to invest the funds necessary to use the data.
A preliminary objective of the SEASAT-A project was to
demonstrate economic and social benefits of user agency
projects, but this objective was not included when NASA
formally defined SEASAT-A project objectives.

AGREEMENTS

We said in our February 25, 1976, SEASAT report
(PSAD-76-76) that there were no formal agreements between
NASA and user organizations as to staffpower an fnds to
be committed to the project. As of Agust 1977 the situa-
tion remains unchanged with the eception of two agreements
with DOD which are discussed on page 14.

NOAA

NOAA expects to Lt the primary user of SEASAT data.
Its participation in the SEASAT-A project includes:

-- Science and application experiments, including the
Announcement of Opportunity.
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-- Financial support of about $10 million during fiscal
years 1977-1980.

--Pistribution of all SEASAT-A data to interested users.

-- Storage of SEASAT-A data products.

-- Near real-time data distribution of data from the
Fleet Numeric Weather Central.

NOAA's goals include developing and operating a na-
tional system to monitor and predict weather andenviron-
mental conditions for protecting life and property and to
increase the efficiency and productivity of Government, in-
dustry, and the individual. NOAA recognizes that SEASAT-A
is the first space system that addresses all these needs in
oceanic areas; NOAA's current operational satellites address
these problems over land areas.

To determine what it might receive from SEASAT-A, NOAA
completed, in June 1976, a special Program Development Plan,
which delineates a program of measurements and evaluation
that should be undertaken. According to the program plan,
NOAA's objectives are to:

-- Establish those environmental measures and acquisi-
tion techniques which can be obtained efficiently
and economically from an operational system.

-- Determine the geoid to the accuracy needed to serve
as a reference point for the sea surface topography.

-- Continue to improve the understanding of the complex
dynamic behavior of the ocean and sea air interface.

-- Contribute environmental data to major ongoing inter-
national, national, and NOAA programs.

NOAA's plan focuses on two primary aspects--research
for basic understanding of satellite-acq'uired ocean data and
an operational demonstration for assessing the real economic
benefit that NOAA should anticipate from the SEASAT project.

NOAA is developing a detailed experimental plan to
support the Program Development Plan based on anticipated
appropriations from the Congress. The experimental plan
may eliminate some of the programs proposed in the Program
Development Plan because of lack of funds. In addition,
the Environmental Data Services and the National Weather
Service (botn part of NOAA) are planning for the storage of
SEASAT-A data and its distribution to the user community.
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Although relying on NOAA for an important part of the
SEASAT program, NASA has not signed a formal agreement with
NOAA to make certain that responsibilities of each agency
are clearly defined. NOAA officials stated that a Memorandum
of Understanding could not De signed with NASA until NOAA
knows what funding levels will be approved for the fiscal year
1978 budget. However, it expects the Memorandum of Under-
standing to be signed with NASA during calendar year 1977.

NOAA's difficulty in obtaining funding for its planred
SEASAT-A efforts and the impact it will have on the project
are matters of concern to NASA and NOAA. For example, NOAA
requested $730,U00 for fiscal year 1976 but the House and
Senate conferees deleted the amount from the final appro-
priation bill. They stated they would not object if the
effort were carried out with existing funds. Subsequently,
NOAA reprogramed $500,000 of available fiscal year 1976 funds
to support tne SEASAT project. In fiscal year 1977r NOAA re-
quested $963,C00 from the U.S. Department of Commerce; how-
ever, only $470,000 was approved. We were advised by the NOAA
SEASAT program manager that the agency requested $2.47 million
in 1978 and plans to request $3.67 million in each of the next
3 years (1979, 1980, and 1981).

According to the NOAA program manager, NOAA's participa-
tion in SEASAT-A could be curtailed if the requested funds
are not obtained, thus diminishing the scope of the entire
SEASAT program.

DOD

NASA and DOD have signed two agreements concerning DOD's
participation in SEASAT. The first agreement, signed in
July 1976, requires the Navy to implement a real time data
processing facility to process raw SEASAT-A data and supply
supporting oceanographic and atmospheric data as shown in
the Ocean Data Distribution Plan. (See p. 15.) DOD stated
that they will fund approximately $3.0 million through fis-
cal year 1977.

Under the second agreement, signed in June 1977, DOD will
provide a doppler beacon costing about $38,000 to obtain pre-
cision tracking data for use by the Defense Mapping Agency.
The Defense Mapping Agency will receive tracking information
directly from SEASAT-A and will correlate data from the ea-
con and the altimeter (sensor) in order to refine estimates
of the Earth's shape.
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United States Coast Guard

The United States Coast Guard's participation in SEASAT-A
includes (1) tests already completed to demonstrate the abil-
ity to identify fishing fleet and ice fields and (2) potential
applications of the SEASAT-A data to the 200 mile-jurisdic-
tion control, the International Ice Patrol, and the Arctic Ice
Patrol.

The Coast Guard is establishing a SEASAT working group
but has not executed any formal agreements with NASA on the
SEASAT program.

In conjunction with NASA and the National Marine Fisher-
ies Service, the Coast Guard provided manpower, aircraft,
and helicopters to conduct surface truth programs (see p. 7)
at Georges Bank, Massachusetts, and in Alaska. These efforts
are documented in Coast Guard test plans entitled "Fisheries
Imaging Radar Surveillance--Georges Bank (March 1976)" and
"Fisheries Imaging Radar Surveillance--Alaska (April 1976)."

The Coast Guard recently completed ice mapping tests
over the Great Lakes Region using the Environmental Research
Institute of Michigan's synthetic aperture radar on a C-141
aircraft. Analysis of these tests showed that the synthetic
aperture radar provided much better resolution of images than
the side looking radar the Coast Guard now uses for mapping.

In fiscal year 1977 the Coast Guard will direct its
efforts toward reducing the surface truth program results to
algorithms to determine if it is feasible to ure the synthetic
aperture radar for classifying types of foreign fishing fleets.
Agency officials said they would be interested in using the
unclassified synthetic aperture radar data when SEASAT becomes
operational.

The Coast Guard has not provided funds specifically for
SEASAT-A, but it anticipates having to do so in fiscal years
1978 and 1979 to use SEASAT-A data.

United States Geological Survey

The United States Geological Survey is expected to

-- process synthetic aperture radar image tapes into
film products at the Earth Resources Observation
System Data Center and

-- store synthetic aperture radar data.
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In addition, at least seven agency offices are interested
in using SEASAT-A data for such scientific projects as analy-
sis of marine resources and coastal processes, updating geo-
logical maps, monitoring strip and ocean mining activities,
and applying data to the Alaskan permafrost problem. The
U.S. Geological Survey has spent about $200,000 in personnel
costs on the SEASAT-A project. The Department of the Interior
denied the agency's request for $1.8 million to be used in
fiscal year 1978.

C iaadian par ticn

Canadian Government scientists have provided NASA with
several studies on potential applications of SEASA'-A data
and have participated in the SEASAT synthetic aperture radar
experiment team. The Canadian Government has also recently
approved a program which looks to the utilization of existing
funds to provide for direct reception processing and analysis
of SEASAT data at St. John's, Newfoundland.

At the April 4, 1977, meeting of the Ocean Dynamics
Advisory Committee, a representative of the Canadian SEASAT
project announced that his government has approved an
$8 million program to process data from the synthetic aper-
ture radar and to conduct a wide variety of research pro-
grams on ocean conditions and ice forecasting off the east
and west coasts of Canada, in the Arctic Circle, and the
Great Lakes. However, we were not able to verify the ac-
curacy of the financial allocation of the Canadian Govern-
ment.

Academic users

The academ:c community has participated only in the
Ocean Dynamics Advisory Subcommittee and in the experiment
teams. The community's participation is dependent upon out-
side financial support. Thus, part of the reasoning behind
the conduct of the Announcement of Opportunity Proaram is
to provide funding to tis group to research and develop
uses for SEASAT-A data.

Commercial users

The private sector has not provided any funding. NASA
officials stated that several companies are interested in
SEASAT-A data and that the Economic Verification Experiments
(discussed in ch. 2) are being designed to obtain their in-
volvement.
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FOLLOW-ON SEASAT SYSTEMS

NASA, NOAA, and DOD have iaitiated follow-on SEASAT
studies to determine feasible alternatives for proceeding
from the currently funded SEASAT-A project to an operational
ocean monitoring system. NOAA and DOD are conducting studies
on the need for oceanographic data which might be provided
by an operational system. NASA is consolidating these stud-
ies and conducting systems analysis studies to define alter-
natives. A user needs assessment and a satellite and sensor
cataloc (handbooks delineating existing capabilities and fu-
ture low-cost opportunities) will be the basic tools for
defining these alternatives.

The user needs assessment was identified as a logical
step in the definition of follow-on SEASAT activities. JPL
made the assessment between February and July 1976 when it
identified and contacted about 40 potential SEASAT user
organizations.

Several options were described as SEASAT follow-on
possibilities:

-- Option I (SEASAT-B) would be launched as a duplicate
backup should SEASAT-A fail, or it could be launched
with minor technical improvements.

-- Option II would be a modest improvement of the
SEASAT-A and SEASAT-B payloads with the possible
addition 'of one or more new measurement capabilities.
This option would be planned as a three-satellite
system, replaced every 3 years, with the design up-
dated every 6 years to accommodate technology advances.

-- Option III would be a major update of the SEASAT-A and
SEASAT-B payloads, based on new instrument develop-
ments. This option contemplates a six-satellite
operational system, replaced every 3 years, and up-
dated every 6 years.

JPL plans to continue the assessment in order to identify
more potential users and their needs.

CONCLUSIONS AND RECOMMENDATIONS

The SEASAT program waL developed with the assistance
of the "user" community, i.e., agencies and nonprofit organi-
zations that are the internded users of SASAT-A data. NASA
intended to rely on extensive funding by many participating
Federal agencies; however, the funding has not materialized.
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NOAA, which is expected to be the primary Federal agency
user of SEASAT data, is experiencing problems in obtaining
funds through the budget process and has not formalized an
agreement with NASA concerning its proposed contribution of
resources to the project. Without definite monetary commit-
ments from potential users of SEASAT-A data, the Federal
Government would be justified in not pursuing an operational
SEASAT program.

NASA does not believe it is possible to have formal
agreements from user agencies before a research and develop-
ment project begins. We believe, however, that prior formal-
ized agreements with Government agencies concerning their
participation in SEASAT-A were possible and warranted be-
cause NASA justified the project to the Congress on the
basis that other organizations would be relied on to provide
staffpower and money to use the satellite data. We further
believe that such agreements would have provided reasonable
assurance that the SEASAT-A project would be adequately sup-
ported.

Although we believe NASA's planning efforts for the
follow-on SEASAT program are warranted, the justification
for the SEASAT program becomes a vulnerable issue without
commitment of resources by the potential users of SEASAT
data.

We recommend, therefore, that before expanding the
SEASAT program beyond the SEASAT-A project stage, the NASA
Administrator formalize agreements with potential users,
particularly NOAA, to insure their necessary contributions
of resources. While NASA addressed the subject of formal-
izing agreements, it did so only in the context of agree-
ments prior to project approval. It did not respond to
our recommendation that agreements be formalized before
going beyond SEASAT-A.

NOAA feels it cannot formalize agreements with NASA
until SEASAT-A's project funding level has been approved.
We believe that since NOAA is experiencing difficulty in
obtaining the necesasary funding for its planned SEASAT-A
effort, its priority for an operational SEASAT system may
need reevaluation.

We also recommend that the NASA Administrator demon-
strate that SEASAT-A data can achieve its stated scientific
objectives (discussed in ch. 1) and definite uses and bene-
fits of SEASAT-A data, before expanding the SEASAT program
beyond the SEASAT-A project phase. NASA advised us that
it does not intend to recommend any future commitment to

19



an operational system until the uses of SEASAT-A data are
proven to be of sufficient value to merit such a recommenda-
tion.

RECOMMENDATIONS TO THE CONGRESS

In view of the funding problems being experienced by the
potential uber agencies, the Congress should require NASA to
(1) keep it advised of funds contributed by other organiza-
tions and 2) periodically provide it with the status of user
agreements.
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CHAPTER 4

SEASAT PROGRAM COST/BENEFIT ANALYSIS

NASA contracted for an operational SEASAT system economic
assessment in October 1974 and for a follow-on study in Au-
gust 1975. The studies, which cost $325,000, showed that
cumulative potential benefits ranging from $859 million to
$2,709 million can be obtained by using data on improved
ocean condition and weather forecasts from an operational
SEASAT system during the period 1985 to 2000. The studies
were premised upon the system becoming operational in 1985
and benefits were discounted 10 percent to arrive at a pres-
ent value in 1970 dollars. The cct of operating a S.AT
system through the year 2000 was estimated at $272 million
(1975 dollars at a 10-percent discount rate).

A separate study was made for each major industry or
sector considered likely to benefit from SEASAT data. These
were ocean fishing, marine transportation, offshore oil and
natural gas, and arctic operations. We chose the ocean fish-
ing industry case study for analysis because the potential
benefits that could accrue to the industry as shown in the
study were the most impressive, ranging from $274 million to
$1,432 million on a worldwide basis. Translated in terms of
percentages, the benefits to the fishing industry range from
34- to 53-percent higher than the other three industries.
According to the Lcudy, the potential benefits that could
accrue to the U.S. fishing industry range from $30 million to
$157 million during the same time frame.

To determine benefits to the fishing industry, the
study considered the results of a Canadian Ocean Fishing
Industry Study. Benefits for both the United States and
worldwide fishing industries for the years 1985-2000 were
then projected on the basis of information on Canada. The
extrapolation was accomplished using various assumptions on
projected yields, consumption, species availability, and
relative prices. This methodology is known as generaliza-
tion.

A number of assumptions appear to be questionable and
therefore cast doubt on the validity of the potential U.S.
and worldwide benefits. Somr key assumptions used in the
Canadian study are:

-- Canada can increase its share of the catch two- or
threefold only if the foreign share is reduced
commensurately.
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--Fish can be harvested optimally.

-- SEASAT sensors would provide data as expected.

-- Countries would cooperate in accordance with in-
ternational fishing agreements and sea law man-
dates.

-- Fishing fleet improvements would be achieved.

-- Fishing operational efficiency will be improved from
1 percent to 4 percent but the study methodology as-
sumed a 1- to 4-percent improvement in maximum sus-
tainable yield which is different from operational
efficiency.

Concerning the above assumptions, the methodology

--used requires optimal fish population estimates, yet
existing models are unable to provide such informa-
tion and

-- assumes an estimated 1- to 4-percent improvement in
the fish production in both the United States and
the world, but does not consider the improvement in
each nation's fishing fleet that would have to be
achieved independent of SEASAT be Core proposed opera-
tional efficiency would occur as a result of SEASAT.

Further, with regard to the assumptions, there is no
assurance that the Canadian share of the catch will increase
to the same extent as the foreign share decreases, the im-
provement in fishing operational efficiency and improvement
in maximum sustainable yield are not the same, and the con-
ditions needed to achieve the maximum fish yield are not
yet understood.

Another assumption expects offshore fisheries to be
expanded using ice-strengthened and freezer trawlers, yet
the United States does not process fish on any of its ves-
sels. Most U.S. fishermen/vessel owners are small, in-
dependent operators--more than 90 percent of them employ
less than five people. Large scale fleet ownership is
minimal.
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The National Commission on Productivity, in its report
on productivity in the fishing industry 1/, pointed out that
the industry's fragmented nature leaves ittle opportunity
for capital accumulation and, therefore, even if a reason-
able chance for a fair return did exist, few industry mem-
bers could make the investments necessary to develop new
fisheries. 2/ Fragmentation also makes it difficult to
achieve coordination among industry members. (See our report
"The U.S. Fishing Industry--Present Condition and Future of
Marine Fisheries, vol. I and II, CED-76-130 and CED-76-130A,
Dec. 23, 1976.)

Furthermore, potential benefits are predicated on better
weather forecasting to reduce human and property losses; how-
ever, adverse weather accounted for only a small percentage
of total accidents occurring between 1969-1974. The study
also assumed that the fish population can be harvested opti-
mally, yet remote sensing capability is not effective below
the sea surface, so that very little assistance can be ex-
pected in locating fish and therefore assigning fishing
vessels to productive areas.

CONCLUSIONS

We believe thr study conducted for the operational
SEASAT program ('985-2000) overstated projected benefits.
NOAA and U.S. Geological Survey officials told us that they
would not comment on the cost/benefit study on the opera-
tional SEASAT program because the experimental SEASAT-A
will not be launched until 1978 and that engineering vali-
dation of sensors' performance and geophysical validation
of SEASAT-A data will take several years to evaluate.

l/"Potential for Increasing Productivity in the Seafood In-
dustry," revised draft, May 15, 1973.

2/The U.S. fishing industry is subject to high costs for
vessels, nets and netting, and insurance. U.S. fishing
vessels cost up to 30-percent more than foreign-built
vessels. U.S. fisherman, pursuant to law, must land fish
in U.S. ports with U.S.-built vessels. Import duties on
fishing nets and netting material can be as high as 50 per-
cent. According to the U.S. Coast Guard 1974 registry of
fishing vessels, the average age of U.S. fishing vessels
was about 22 years, which is considered old by the National
Marine Fisheries Service. Only 7 percent of the vessels
have radar on board and very few vessels have available
electronic gear on board.
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We also believe it is erroneous to assume that all data
in a given industry in a given country will show the same
characteristics in the same industry throughout the world.
Further, the study fails to (1) consider the uncertainty
as to the rate of development and substantial investments
that will be required for each of the users before SEASAT
data can be used and (2) adequately explore the costs of an
operational SEASAT program through the year 2000.

Substantial investments will also be reauired before
users are able to acquire ground handling equipment and
facilities to process, disseminate, or utilize the informa-
tion produced from SEASAT data. Operating cost, life ex-
pectancy of the spacecrafts, and technological obsolescence
are all cost elements that should have been considered in
depth. Investments and operating costs could easily amount
to hundreds of millions of dollars in excess of the study
estimate over a 15- to 20-year priod. NASA states it is
continuing evaluations of costs and investments reauired to
exploit an operational system and awaits SEASAT-A experience
for more detailed analysis.

NASA believes that a broad spectrum of industry users
stands ready to invest their own time and money to test
study results using SEASAT-A data. However, we were not
able to verify the amount of resources, if any, commercial
users have contributed or will contribute toward using
SEASAT-A data. Further, we believe that until and unless
the NASA Administrator demonstrates (1) the engineering
validation of sensor performance, (2) the geophysical valida-
tion of SEASAT-A data, and (3) the usefulness of SEASAT-A
to the user community in terms of benefits, commercial
users of SEASAT-A data will not invest their resources,
As noted in chapter 3, NASA said it would not recommend a
committment to an operational system until the uses of
SEASAT-A data are proven to be of sufficient value o merit
such a recommendation.

We believe that the Congress should be provided com-
plete information not only on the project's merits, but
also on the project's cost. This has been a matter of
continuing concern to us as expressed in numerous reports
on NASA activities. Until this goal is achieved, NASA
should, during authorization and appropriations delibera-
tions, point out to the Congress the speculative nature of
benefits erived from using unvalidated assumptions and
generalizations and the inadequately developed costs of an
operational SEASAT program.
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RECOMMENDATION TO NASA

We recommend, therefore; that the NASA Administrator
adequately develop all costs identifiable with an opera-
tional SEASAT system.

RECOMMENDATIONS TO THE CONGRESS

Since the cost of an operational SEASAT program has
not been adequately explored, the Congress should require
NASP. to provide it with a cost/benefit analysis based on
realistic cost estimates of an operational SEASAT system
and to periodically update such estimates for considera-
tion during deliberations for any follow-on satellite in
the SEASAT program.
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APPENDIX I APPENDIX 

OCEAN DYNAMICS ADVISORY SUBCOMMITTEE

The SEASAT-A requirements evolved through the active

formalized participation of the interested user community

in the Ocean Dynamics Advisory Subcommittee. The user com-

munity has been drawn from:

Government

Department of Commerce
National Oceanic and Atmospheric Administration

Maritime Administration

Department of Defense
Director of Defense Research and Engineering

Naval Research Laboratory

Defense Mapping Agency

Naval Weapons Center

Fleet Numerical Weather Central

Naval Oceanographic Office

Coastal Engineering Research Center

Corps of Engineers

Other agencies
The Department of the Interior

U.S. Geological Survey
The Department of Transportation
U.S. Coast Guard

Atomic Energy Commission
Environmental Protection Agency

National Science Foundation

National Aeronautics and Space Administration

National Academy of Sciences

National Academy of Engineering

Institutions

Smithsonian Astrophysical Observatory

Woods Hole Oceanographic Institution

Scripps Institution of Oceanography/University

of California
University Institute of Oceanography/City College

of New York

Battelle Institute
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Private sector

American Institute of Merchant Shippinj
American Petroleum Institute
Sea Use Council
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APPENDIX II APPENDIX II

SEASAT-A PROJECT RESPONSIBILITIES

Center Funding
agency Responsibility source

OA and JPL (note a) SAR ground data OA and
processor JPL

DOD/DMA (note b) Doppler beacon and
antenna DOD

GSFC (note c) Mission operations d/OTDA

GSFC SMMR electronic
piece-parts e/OA

GSFC VIRR OA

GSFC/JPL SMMR and antenna OA

JPL SAR electronics OA

LARC (note f) Scatterometer and
antennas OA

SAO note g) LASER tracking net-
work and operations OA

USAF/SAMSO/LERC (note h) Launch vehicle i/OSF

WFC (note j) Altimeter and antenna OA

WFC Subsystem support from
Applied Physics r.ab OA

SAR data link
LASER reflector ring
Engineering support

a/Office of Applications (NASA)
5/Defense Mapping Agency
Z/Goddard Space Flight Center
3/Office of Tracking and Data Acquisition (NASA)
e/Offic! of Applications (NASA)
X/Langley Research Center
R/Smithsonian Astrophysical Observatory
/Lewis Research Center

I/Office of Space light (NASA)
l/Wallops Flight Center
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APPENDIX III

NAYSA
Naon AronaucS and
Since Addm- 3on
WVhnn. ODC
20546

MAY 9 

ir. R. . Gutmann
Director
Procu.r4went and ysteua

Acqpu ition Division
U.S. General Accounting Office
Washington. DC 20548

Dar r. Gutmann:

We appreciate the opportunity to review the GAO draftreport entitled, "Status and Issues Regarding the S&sat-AProject", which was transmitted with your letter, datedMlarch 30, 1977.

The detailed NASA comuents are enclosed, together with acopy of ASA's recent letter to OB which terminated theOcean Dynamics Advisory Subcommittee among other things.That letter and several of the enclosed detailed commentsare provided to help make the ubject report ore current.
Wa will be glad to discuss the D4A comments with you ormembers of your staff if you desire.

Sincerely,

· eth . Chapman
Asistant Administrator
DOD and nteragency Affairs

Znclosuresi a/a
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APPENDIX 1..I APPENDIX III

NATIONAL AERONAUTICS AD SPACE ADMINISTRATION
COMMENTS M TRE GAO DRAFT REPO.?

D'TITLED "STATUS AND ISSUES REGARDING
THE SEASAT-A PROJECT"

§nert Comments:

To help make the report more current, we are enclosing a
copy of a recent letter from NASA to the Office of
ranagement and Budget abolishing the Ocean Dynamics
Advisory Subcommittee, among other things. This letter
is prtinent to the information appearing in Appendix I
of the draft report.

In addition, we suggest that the following changes in the
segments of the digest and text of the report to which
they pertain be made.

JSecific Comments:

page i, paragraph 2: To provide current information,
this paragraph should be revised as follows:

"NASA's estimate of the Seasat-A was $80.5 million,
according to the Project Status Report, dated
January 31, 1977. ASA now has the Sasat-A cost
estimate under review due to additional development
problems and changas in scope encountered in recent
months. n its justification of the project to
ConTress, NASA stated that other organizations would
be relied on to provide manpower and money to use the
satellite data." See GAO note 1, p. 36.]

Page i, paragraph 3 and aqe 21: The Department of Defense
and the Nat.onal Oceanic and Atmospheric Administration
have been, and are, committing resources to the Seasat-A
Program. The Navy's Fleet Numerical Weather Central will
receive and process real time" data from Seasat-A and a
Memorandum of Agreement to this effect was signed by ASA
and the DOD in 1976. NOAA has developed a "Program Develop-
ment Plan for Seasat-A Research and Applications."
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In both references (pages i and 21), delete the sentencebeginning Witsut definite monetary coteients from. S The proposed tat·ment is not germne, sinceNASA does not intend to recomend any future iteentto an operational system until the uses of the Seaxat-A
data are proven to be of ufficient value to merl sucha recmsendation. See GAO note 1, p. 36.1
Page ii, ararah 2 and pge 22 and 32: ASA 4oes nntaree that t s pouAsbi l to ave :foji--I' agremaent anocontted funding from user agencies aLg to nitiationof an R&D project within SA. Te funding lead timesare di f-nt n that an analysis agency can requestfundin¥ three or four years later than the project agency.NASA would generally concur with this observation for anoperational project. [see GAO note 1, p. 36.1
aoe 11, p angrah 3t he first proposed finding shouldb revised to . is erxperiencing tight cost,schedule, nd performance problems nd n estimated 5.2million increase in the cost of the launch vehicle (seepp. 9, 15, and 18) . (See GAO note 1, p. 36.1

And in this connection, footnote C on page 8 should be
revised to: An increase of $S.2 million in lunchcost ws estimated by NASA in the Project Status Report,dated January 31, 1977." 1See GAo note 1, p. 36.1

gae ii, paragraph 3 and e 9, 10 and 1: NASA doesnot agr·ee a t· the m= 1lon o.est ttdcosts citedon thsei pages of the rfozrgho.d be peart of NASITrpro ct .ot.L.st.ate. iae items are part of 'i goneralo graphic research pr.gram, some are future systemsand mission -studies, and others like NAVSTAR are ulti-purpos- devices. Seo. GAO note 1, p. 36.1

Pag i, eprar1ph 3 and ages38 and 39: NASA daL notgree. tha the conmac assessment study subst ani ll;ovrstaJqA tho program's bnefits. One of the purposes oftii' Soesat-A project is to test these potential benefits.Working clossly with Smsat users the study consideed benefita-* e in depth nd then derated benefit areas substantially in
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realization that it might be difficult to achieve full
benefits. A broad spectrum of industryjusers stands
ready to nv&A* their own time and money to test study
results using Seasat-A data. The eva.lOtlons of cost and
investments required to exploit an operationail sytrf-ire
continuing ard await the Seasat-A experience for more
detailed analysis. [See GAO note 1, p. 36.1

Page iii and page 19: n cornection with the recomnendation
on the data to be included in the Seasat-A project status
report, the NASA position remains the same as it was
reported in the GAO report (PSAD 77-54), cited on page 19
of the draft report. We have provided total project costs
that conform to NASA policy as to what should be included,
i.e., the project itself, the launch vehicle, and additional
identifiable facilities, and tracking support.

[S -- ee GAO note 1, p. 36.1
Page 2, paragraph : The third Sasat-A objective should be
corrected to read:

'. determining key features of an operational
ocean dynamics monitoring system.'

(See GAO note 1, p. 36.1
Page 3, paragraph 1: This sentence should be revised to
read:

"The sensors will cover different swath widths
up to about 1,000 kilometers and, except for
the synthetic aperture radar, will achieve
' 9S percent coverage of the Earth's ocean urface
every 36 hours." [See GAO note 1, p. 36.1

Page 3, paragraph 3: The paragraph beginning NASA also
envisions .. ." should be revised. DOD has formally
requested NASA to support FNWC and NASA and DOD have signed
an agreement to that effect. [See GAO note 1, p. 36.1

Page 7, paragraph 2: Revise the first sentence to begin,
Work has been completed on the final Seasat-A design . .

[See GAO note 1, p. 36.1

32



APPENDIX III APPENDIX III

Pge 7 Paragraph : Roplacs the last sentence with the

'NAA increaed the estimate to $S80.5 million in
January 1977, due to increases in the estimated
launch cost. NASA currently has he total projectcost estimate under rview, pending resolution of
recent development problems.' ISe GAO note l, p. 36.1

[See GAO note 2, p. 36.J

Pages9 through 13: As discussed below, NASA does qt agreewith te GAO's attribution to Seasat-A of the $15.8 mifli6n-of 'related programs and cost items" on page 10. t shouldalso be noted that several of the cost estimates for specific
items are .Af-uofgcdau;az.!tar-yy J u ' e: other items
are now moot, such as the NAVSTAR operating cost for Seasat-A.
The specific items raised cover a wide and varying spectrumof activities, as follows. Several items such as SurfaceTruth Programs, Data Analysis Programs, and Data UtilityStudies do, in fact, contribute to Seasat-A. However, theyare keyed to the longer term Ocean Condition Monitoring andForecasting RD program which provides the foundation onwhich future applications are based.

The Cost/Benefit Studies aided considerably in Seasat-A
program alternative decisions; however, the basic purposeswere (1) to address the long term deasirability and
economics of an operational Seasat system, and (2) to pro-vide a benefit thesis which could be tested early in theSeasat development cycle to demonstrate the true benefits
of an operational system. The Economic Verification
Experiments are, in fact, the next step in the operational
system benefits assessment and, as uch, p t Mc-.Ially
· prt ..ofSeasat-A. The Advanced Seasat Study Group isa tor that GAO associates with follow-on activites
subsequent to Seasat-A.

33



APPENDIX III APPENDIX III

The Synthetic Aperture Radar Enable/Disable Function is
a special capability of the Seasat-A system which was
included at the specific request of DD-D i;a&t Q1hish
special capatility will be rafle~ed_ n .the-updaet of the
Seaxat-A project cUt estimates.

As noted by GAO in its report on NASA project cost reporting
dated July 25, 1975, costs identifiablt. with projects
should "show the total economic impact each project has
on the overall NASA budget." In the case of Civil Service
support costs, these relatively fixed 'coitsareno6t iensitive
to the inclusion or exclusion of Seasat in the fAu-ia;l e,
and therefore should not be shown as project-relatld cost.
[See GAO note 1, p. 36.1

[See GAO note 2, p. 36.1

Page 14, Development Cost of Standard NASA Transponder and
Tae Recorder. This paragraphn the footnote a) of the
tabi& on page 10 are nisleaing, inasmuch as Seasat-A is
merely user of staindaro hardware being developed for a
number ,' NASA projects. This paqrap g~dfootnote (a)
on page 10 should be deleted. Isee GAO note 1, p. 36.1
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[See GAO note 2, p. 36.1

Page 25, paragrah 2: The ASAuSeat-progra-gnrmmg-does
not agrethat this statement is an ccurate representation
of what he said. Rather, his recollection is that he slaidthe full attainment of the objectives of the Seasat-A-
program would be jeopardized if there were no NOAA partici-pation. The hypothetical situation of no NOAA participation
NL;ln itself, no factual basis and should not be alluded

to. (See GAO note 1, p. 36.1

Page 29, Canadian Participation: The paragraph on Canadianparticipation errs in two respects. (1) Over the past threeyears NASA has re-'jrlarly consulted with senior officials of2anada's Department of Energy, Mines and Resources on thestatus of the Seasat-A program, on Canadian studies for theprcgram, and on possible arrangemnts for Canadian partici-pation. (2) Canadian officials have taken formal action toprovide for participation in the Seasat program.

We recommend the draft GAO report be revised to read as
follows:

"Canadian Participation

Canada has provided NASA with several studies
on potential applications of Sasat-A data
and has prticipated in the Seasat Synthetic
Aperture Radar experiment team. The Canadian
Government has also recently naanava -a
program which looks to the utilization of
a1rsting funds to provide for direct reception
(at St. John's Newfoundland), processing, and
analysis of Seasat data. [See GAO note 1, p. 36.1
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Page 30, onmercial Users: The oeitence, 'The private sector
has not provided any funding ... ', hould be revised to 'The
private sector has not publicly indicated how much, if any,
money it intends to expend utilizing Seasat-A data.'

[See GAO note 1, below.l
Appendix II - The following changes should be made:

1. The funding source and center/agency responsibility
for the SAR ground data processor will be OA and
JPL, respectively.

2. 'SMMR parts" should be revised to 'SMR electronio
piece-parts.'

3. Reference / should be associated with SAO.'

4. The note", in parenthesis, of footnote 1/ should
be deleted in view of the above NASA csents on
Canadian participation. (See GAO note 1, below.I

Appendix III - Revisions should be made to show:

ADMINISTRATOR:
Alan M. Lovelace (Acting) Nay 1977 Present
James C. Fletcher April 1971 April 1977

ASSOCIATE ADMINISTRATOR/COMPTROLLER
William E. Lilly / Feb. 1967 Present

[see GAO note 1, below.)

Badfod ohnston / - Date
Assoctte Administrator
for pplications

GAO note:
1. Page references in this appendix refer to the draft

report and do not necessarily agree with the page
numbera in final report.

2. Portions of this letter have been deleted because
they are no longer relevant to the matters discussed
in this report.
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(kN*I UlT2lED STATEl DEPARTMENT OF COMMERCE

%,*.. Wnhig. O.C .c 20230

9 MAv 1977

Mr. William L. Martino
Assistant Director, Community and

Economic Development Division
U. S. General Accounting Office
Washington, D. C. 20548

Dear Mr. Martino:

This is in reply to your letter of April 1, 1977,
requesting coments on the draft report entitle.
'Status and Issues Regarding The SEASAT-A Project.'

We have reviewed the enclosed comments of the
Administrator, National Oceanic and Atmospheric
Administration, and believe they are responsive
to the matters discussed in the report.

Sincerely,

Elsa A. Porter
Assistant Secretary

for Administration

Enclosure
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UNITED TA TES DEPARTMENT OF COMMERCE
National Oenia end Atmosphari Adminlserilon
Rockville. Md. 20852

;. .... 177

Mr, William L. Martino
Assistant Director
Community and Economic Development Division
General Accounting Office
Washington, D.C. 20548

Dear Hr. artino:

We have reviewed the March 1977 draft report "Status and
Issues Regarding the SEASAT-A Project" and find no major
disagreement with the recome ndations made in the report
draft. One area of concern is the recommendation that NASA
have formalized agreements with prticipating Government
agencies. While we agree with this rtcosmendation, NOAA
cannot sign such an agreement until we know what funding
levels will be approved for our SEASAT program.

We would also like to point out that the Canadian goverament
hs.s made a tentative commitment of substantial funds for
rheir SEASAT program.

The enclosed list indicates a number of items in the report
that are unclear and our suggested changes.

We appreciate this opportunity to review this draft report.
Please advise me if you require any further information.

Sincerely,

Administrator

Enclosure
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NOMAA Comments on March 1977 Draft Report:"Ststus and Issues Rage-ding the SEKSAT-A Project"

Item Coent

1. Page ii, 2nd line on page Change "NASA" to "the Federal Government"
to remove any aplication that NASA would
be the agency to pursue an operational
SEASAT program. 18ee GAO note p. 41.1

2. Page 1, 2nd paragraph While the paragraph s correct, a system
of three or more satellites is just one
possible configuration for an operational
system. There are other concepts that are
equally possible-one or two satellites,
or some amalgamation of SEASAT sensors with
the post-TIROS-N sensors. NASA, NOAA, and
DOD are looking at the functions an opera-
tional system might be expected to perform
in the 1980-85 time frame. Thus SEASAT-B
could be designed to be the transition to
an as yet undefined operational system.

(See GAO note p. 41.13. Page 12, 2nd sentence, Sentence is incorrect as stated. We2nd paragraph, Data suggest it be replaced with the' following:Utility Studies "The density of coverage of data from
meteorological satellites does not fit into
existing weather forecasting models. For
example, the satellite data may have resolu-
tions of 50km and the model grids are
300-400km, so that the models are the
limiting factor. Additionally, the satellite
data i asynoptic."

[See GAO note p. 41.14. Page 12, 3d sentence, SIASAT should be inserted as follows:2nd paragraph "...so that SEASAT satellite data can be
used in forecastin models."

[See GAO note p. 41.]S. Page 21, 3d sentence, Change sentence to read "The lack of a2nd paragraph full commitment by the user comunity
appears to be the weakest link in fhe
SEASAT-A Project." since NOAA, as a prima
potential user, has committed considerable
resources to the SEASAT oroeram.

[See GAO note p. 41.16. Page 21, 4th sentence, Change "NASA" to "the Federal Government".2nd paragraph See item 1 above. [See GAO note p. 41.1
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7. Page 23, 4th line from top Add to end of sentence "in oceanic areas"
of page since NOMAA's current operational satellites

address these problems over land areas.
(See GAO note p. 41.1

8. Page 23, 7th & 8th line Phrase should be added to make sentence
from top of page read "...delineates a program of measurement

and evaluation that should be undertaken."
iSee GAO note p. 41.1

9. Page 24, st full sentence Phrase should be added so sentence reads as
on page follows: "NOAA is developing a detailed

experimental plan to support the Program
Development Plan based on anticipated
appropriations from the Congress." The
following sentence should also be added:
"The experiment plan may eliminate some
of the programs proposed in the Program
Development Plan because of lack of
resources." (See GAO note p. 41.1

10. Page 24, 2nd sentence, Phrase should be added so that sentence
2nd paragraph reads as follows: "NOAA officials stated

that a Memorandum of Understanding could
not be signed until NOM was able to coisit
to certain programs based on the availability
of resources requested in the FT 78 budget
but that a memorandum is expected to be
signed with NASA during calendar year 1977.

[See GAO note p. 41.]
11. Page 25, st sentence While the amounts quoted were correct at

the time the draft vas prepared, NOAA has
since requested $2.47M in 1978 and plans
to request $3.67M in 1979, 1980, and 1981.

[See GAO note p. 41.1
12. Page 29, last aragraph, Statements in this paragraph were probably

titled Canadian Participation factual at the time the draft was prepared
but are incorrect now. It could be updated
with the following footnote: "At the April
4, 1977, meeting of the Ocean Dynamics
Advisory Coumittee, a representative of the
Canadian SEASAT Project announced that hia
government had approved, subject to the
resolution of some problems related to data
sensitivity, an eight million dollar program
to process data from the Synthetic Aperture
Radar and to conduct a wide variety of
research programs on ocean conditions and
ice forecasting off the aat and vest coasts
of Canada, in the Arctic Circle, and the
Great lakes." (See GAO note p. 41.1
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13. Page 30, paragraph The follovwing should be added to thistitled Academic Users paragraph: "This AO program support for
SEASAT-A nvestigation would be in addition
to such funds as would normally be available
from the Office of Naval Research and the
National Science Foundation for research in
oceanographic or meteorological research which
could be conducted or enhanced by using
SEASAT-A data." [See GAo note below. 

14. Page 30, paragraph titled Paragraph should be changed to read asFollw-on SASAT Sete follows: 'ASA, NOAM and DOD have initiated
follow-on SEASAT studies to determine
feasible alternatives of proceeding froo
the currently funded SEASAT-A project to an
operational ocean onitoring system. NOAA
and DOD re conducting studie of the needfor oceanoKraphic data which might be oro-
vdd by an oerational system. NASA is
consolidating these studies and conducting
system analysisr studies to define
alternatives. A user needs elss ent..."

Be. GAO note below.l15. Page 32, lt paragraph ·See ite 5 above. NOAA ),a received prtial
funding for their SEASP/ program.

[See GO note below. 16. Pge 32, 11th line "N'ASA" should be chanSed to "the Fedorli
Government". S it,, 1 above.

(See GACn note below. 17. Pge 41 (also Appendix I Title and reference in first paragraph toof "Contents," page 4, Oceanology Advisory Subco mittee should beand pale 30) chaged to Ocean Dynamim Advisory Subcomlittee
snce the proposed name change has not taken
place. [See GAO note belou. 

GAO notet Pge references in this appendix refer to thedraft report nd do not necessarily agree withthe page o qubers in final report.
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PRINCIPAL OFFICIALS OF THE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

RESPONSIBLE FOR ACTIVITIES

DISCUSSED IN THIS REPORT

Tenure of office
From To

ADMINISTRATOR:
Robert A. Frosch June 1977 Present
Alan M. Lovelace (acting) May 1977 June 1977
James C. Fletcher Apr. 1971 May 1977

DEPUTY ADMINISTRATOR:
Alan M. Lovelace June 1976 Present
George M. Low Dec. 1969 June 1976

ASSOCIATE ADMINISTRATOR/
COMPTROLLER:
William E. Lilly (note a) Feb. 1967 Present

a/Position established in December 1972. Before that date
the Comptroller function was part of the Office of the
Associate Administrator for Organization and Management.

952144
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