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THE WHITE HOUSE

WASHINGTON
28 May 1992

MEMORANDUM FOR DAVID DEMARAREST

THROUGH::

FROM:

SUBJECT:

Event:
On site:
Location:

Two tiers:1

Audience:

DAN MC GROARTY

JEANNIE BUNTON

GODDARD SPACE CENTER WALKTHROUGH

Monday, 1 June 1992
2-3 P.M.; arrive Greenbelt from David [30 min]
Goddard Space Center; Greenbelt, Md.

Tour building 7: POTUS walks by static displays
and models relating to "Mission Planet Earth" --
visuals relate to ozone layer, deforrestation,
Earth observation system, oceanic circulation; no
press; background: sci-fi; right out of James Bond
as Mel put it [yes Mel was the lead today]

Tour building 10: POTUS photo opp with TOPEX
satellite [joint project with France]:oceanography
satellite to be launched sometime July 92;
TOPEX/POSEIDON mission will define the surface
height of world oceans with an accuracy and
precision for studies of ocean circulation,
variability of circulation and tides

Remarks in Auditorium [Building 8]:
Off Stage Announce at 2:45 p.m.; backdrop 14'X 14'
photo of the planet earth [from Apollo 17]

400 Goddard employees [civil service and
contract]; dignitaries: EPA Administrator Bill
Reilley; Cong. Connie Morella, Cong. Hoyer, Sen.
Mikulski, NASA Admin. Dan Goldin; Goddard Center
Dir. Dr. John Klineberg

Klineberg intro Goldin; Goldin intro POTUS

+++++Teleprompter ordered++++++

CONTACTS: LEAD - Mark Koro PRESS - Bobby Carr
TRIP - Patty Conrad WHCA - Debbie McGhee

GODDARD PIO - Jan Ruff (301) 286-6255

Assistant - Carl Polesky ext. 8982
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OFFICE OF PRESIDENTIAL ADVANCE

CONTACT SHEET
Name Office Phone Number
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The Goddard Space Flight Center (GSFC) I8 located on MD. 193 (Greenbelt
Maryland. To reach GSFC from Maryland or the Tysons
495) to exit 22A the Baltimore-Washington (B

Road) in Greenbelt,
Corner area, take the Beltway (Interstats
-W) Parkway, North, and MD. 1983 Greenbelt Road

east to NASA. If you are coming from Washington, DC or other part
395 to New York Avenue to the B

(MD. 193). Take MD. 193 Gresnb

] 8 of Virginla, take Interstate .
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National Aeronautics and
Space Administration

Goddard Space Flight Center
Greenbelt, Maryland 20771
AC 301 286-8955

Goddard Space Flight Center

R Ty g =
Goddard Space Flight Center, Greenbelt, Maryland

History

On January 15, 1959, by action of the National Aero-
nautics and Space Administration (NASA) Administra-
tor, four divisions (Construction Division, Space Science
Division, Theoretical Division and the Vanguard Divi-
sion) of NASA were designated as the new Beltsville
Space Center on land which was originally part of the
Beltsville Agricultural Research Center, Beltsville,
Maryland. Later that year, the Center was formally
renamed the Goddard Space Flight Center (GSFC) "in
commemoration of Dr. Robert H. Goddard, American
pioneer in rocket research."

GSFC has played a major role in space progress almost
from its opening. Its first employees were the 157
people of the Vanguard project who were transferred

to Goddard from the Naval Research Laboratory. The
first satellite under the project control of Goddard was
Explorer VI, launched in August 1959, and it provided
the world its first image of Earth from space. This was
only the beginning of Goddard’s long history in the
Nation’s space program. '

Cur Mission

The mission of Goddard Space Flight Center is to
expand knowledge of the Earth and its environment,
the solar system and the universe through observations
from space. To assure-that the Nation maintains lead-
ership in this endeavor, the Center is committed to
excellence in scientific investigation, in the development
and operation of space systems and in the advancement
of essential technologies.

GSFC is responsible for the majo‘n'ty of NASA’s near
Earth-orbiting spacecraft.
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Under the leadership of its Director, Dr. John M.
Klineberg, the Center is managed by a system of direc-
torates. “The directorates and their functions are:

e Office of the Director (Code 100) - Provides overall
management and coordinates control over the diver-
sified activities of the Center.

e Management Operations (Code 200) - Provides
business and institutional support and services necessary
for the successful accomplishment of the Center’s scien-
tific and technical missions. Sharon C. Foster is the
Director.

e Office of Flight Assurance (Code 300) - Responsible
for safety, reliability and quality assurance programs-to
ensure flight mission success. This includes the control
of electronic parts, materials and processes. The office
also is responsible for independent design reviews of
technical and flight safety aspects of spacecraft and
instruments. Robert C. Baumann is the Director.

|

|

|

e Flight Projects (Code 400) - Plans, organizes and
directs the management of the Center’s major flight
projects, new start studies, international projects, and
the small and medium class expendable launch vehicles.
Vernon J. Weyers is the Director.

e Mission Operations and Data Systems (Code 500) -
Plans, designs, develops and operates spaceflight track-
ing and communications networks and provides data

systems support for near-Earth spaceflight missions.
Dale L. Fahnestock is the Director.

e Space Sciences (Code 600) - Carries out research in
space sciences and provides scientific counsel to other
directorates that are working on space science projects.
Dr. Stephen S. Holt is the Director.

e Engineering (Code 700) - Provides engineering exper-
tise and support for the design, development, and test-
ing of components, subsystems, systems and spacecraft
for a variety of projects. In addition, Goddard’s en-
gineers consult with other NASA centers, other agen-
cies, industry, and other countries in the area of auto-
mated space systems and related technology. Thomas
E. Huber is the Director. '

e Suborbital Projects and Operations (Code 800) -
Responsible for the overall management, operation and
support of NASA’s sounding rocket and balloon pro-
grams and the conduct of aeronautical research. This
function is located at the Wallops Flight Facility, Wal-
lops Island, Virginia. Joseph T. McGoogan is the Dir-
ector.

e Earth Sciences (Code 900) - Conducts scientific
studies in the Earth sciences leading to a better under-
standing of processes affecting global change and the
distribution of natural resources through research, de-
velopment, and application of space technologies. Dr.
Vincent V. Salomonson is the Director.
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Workforce

Almost 13,500 persons work at the Goddard Space
Flight Center at all of its sites. This number includes
more than 4,000 civil servants and approximately 9,500
contract personnel (Greenbelt, Maryland - 3,722 civil
servants and 8,654 contract personnel; Wallops Island,
Virginia - 372 civil servants and 822 contract personnel;
Goddard Institute for Space Studies in New York, New
York - 23 civil servants and 43 contract personnel). Of
this number, more than 3,600 civil servants and 7,500
contract personnel live in the State of Maryland (1,695
civil servants and 3,061 contract personnel in Prince
George’s County).

Total GSFC Workforce

Civil Servants Contract Personnel

Clerical/typist 494 376

Professional/

administrative 825 1,949

Scientist/engineer 2,264 4,519

Technician 489 1,836

Wage Grade 74 829
Facilities

There are 30 major buildings, providing approximately
2,500,000 square feet of space, located at the Green-
belt, Maryland, site of the Goddard Space Flight Cen-
ter, situated on approximately 1,200 acres.

Goddard’s acreage includes four additional nearby
facilities. Of these four facilities, Goddard owns the
Propulsion Research Facility and the Magnetic Test
Facility. The Optical Research Facility and the Anten-
na Range are held under revocable permit from the
Beltsville Agricultural Research Center (BARC). Soil
Conservation Service Road, which divides the space
center’s East Campus and West Campus, is owned by
Goddard Space Flight Center and BARC.

In the near future, Goddard plans the addition of three
major facilities to the Greenbelt campus. These in-
clude the Quality Assurance and Detector Development
Laboratory (QUADDL) which will house approximately
40 civil servants and contract personnel in 58,800
square feet of space. This building is scheduled for
completion in 1993 and will provide office and
laboratory space for the Materials Branch and a state-
of-the-art Class 100 clean room laboratory for the
Electron Device Development Section.

Another facility is the Earth Observing System Data
Information System (EOSDIS), which will house up to
900 civil servants and contract personnel working on a

Major Contractors at Goddard, -F
Greenbelt, Maryland

The following is a listing of those contractors perform-
ing work at the Goddard Space Flight Center, Green-
belt, Maryland, which employ more than 50 employees.

Advanced Computer Systems Inc.
Associate University for Research and Astronomy
Bendix Field-Engineering Corp.
Centennial Contractors Inc.

Computer Sciences Corp.

City Wide Security Services

Eagle Maintenance Service Inc.

E.L. Hamm and Associates Inc.
Engineering and Economic Research Systems
Fairchild Space and Defense

Jackson and Tull Inc.

Kenrob and Associate.

Lockheed Missiles and Space Corp.
McDonnell Douglas Space Systems
NSI Technology Services Corp.
NYMA Inc.

Ogden Logistics Services

Raytheon Service Co.

Science Systems Applications Inc.
Swales and Associates Inc.

ST Systems Corp.

Unisys

Universities Space Research Associates

five-shift, 24-hours-a-day, 365-days-a-year basis.

EOSDIS will provide approximately 200,000 square feet
of office and data processing and archiving space.
Occupancy is scheduled for 1994, with a full com-
plement on board by 1997. This facility will serve as a
key node in the Earth Observing System (EOS) com-
munications system as well as a distribution center for
Earth data from numerous sources such as the Total
Ozone Mapping Spectrometer (TOMS) and Tropical
Rainfall Measuring Mission (TRMM). The facility will
house systems necessary for overall management of the
EOS ground system and the largest of seven nationwide
Distributed Active Archive Centers necessary for
archiving a significant portion of the EOS observational
data. It also will house the Mission Operations and
instrument control center functions needed to monitor
and control the EOS space platforms and their suite of
instruments while in Earth orbit.

The third facility is the proposed Earth Systems Science
Building (ESSB) which will house approximately 1,000
day shift civil servant and contractor personnel.  The
building will include 385,000 square feet of space and
will house the present complement of Goddard Earth
Science Directorate Laboratories, including the Labora-
tory for Atmospheres, the Laboratory for Terrestrial
Physics, the Laboratory for Hydrospheric Processes, and



o

the Crustal Dynamics Project, all of which are at pre-
sent scattered across the Center in seven different
buildings. In addition, the ESSB will provide accom-
modations for guest investigators associated with the
EOS program. ’

Budget

As illustrated in the pie chart below, the Goddard
budget was approximately $2.5 billion for fiscal year
1991.

Space Station and
Other Programs - 4.4%

Space Flight - 7.0% A
. 75
/%/

Aeronautics and
Space Technology - .4%

)

74
Institutional ///, 3
Operations I ""m"i
14.5% wvo'v': .

Re

Space Science
and Applications
49.4%

Space
Operations
24.3%

Direct Funds

Total Research & Development/Space Fiight, Control & Data Communicatio

. ns  $1893.4M
Total Research & Program Management/Conslruction of Facilities §339.6M
Total Reimbursable Funds (Est.) $250.0M

Total S2483.0M

Goddard Launches 1.991 - 1983

Gamma Ray Observatory
The second of NASA's "Great Obscrvatories” the Gamma,
Ray Observatory (GRO) collects a broader range and
higher quality gamma-ray data than ever before possible,
providing information about the distribution and nature of
gamma radiation throughout the Universe.

Tracking and Data Relay Satellite
The Tracking and Data Relay Satellite System (TDRSS)
permits movement of large volumes of data from near-
Earth satellites with great speed. Consisting of four
satellites in geostationary orbit (22,300 miles altitude) and
ground facilities at White Sands, New Mexico, the TDRS
spacecraft acquire data from other orbiting user-satellites
and relay that data to the ground station.

TOMS
The "Total Ozone Mapping Spectrometer (TOMS), identi-
cal to the instruments flown on the Nimbus-7 spacecraft
launched in 1978, was launched aboard the Soviet space-
craft Meteor-3 in an international effort to gain more
data on the depleting ozone layer.

Upper Atmospheric Research Satellite
Ten scientific instruments aboard the Upper Atmosphere
Research Satellite (UARS) will coflect data to help scien-
tists better understand the mechanism controlling the
upper atmospheric structure and its response to natural
and man-made variations.

Extreme Ultraviolet Explorer
A group of four telescopes comprising the Extreme
Ultraviolet Explorer (EUVE) are designed to produce a
highly-sensitive survey of the sky. The spacecraft will
look at bright extreme ultraviolet sources and be used to.
study stellar evolution and the local stellar population.

NOAA
Goddard Space Flight Center designs and builds weather
satellites for the National Oceanic and Atmospheric Ad-
ministration. NOAA weather satellites track storms, pin-
point temperature differences in the oceans, and wam of
carly freezes and melting snow and ice from low-Earth
orbit.

Dijffuse X-Ray Spectrometer
Measuring the spectral distribution of near-by stars, the
Diffuse X-Ray Spectrometer (DXS) will help confirm or
disprove theories on how the present state of our galaxy
came to be and how galaxies evolve.

Geotail
Geotail will use lunar-swingby orbit adjustment to place it
in the region of Barth magnetotail, an extended region of
the Earth magnetic field on the side of Earth opposite
the Sun. Here the spacecraft will study charged particles
and plasma characteristic resulting from Solar activity.

LAGEOS-UII
The Laser Geodynamic Satellite II (LAGEOS-II) will pro-
mote research in Earth Sciences by providing very precise
satellite geodetic measurements.

GOES

Acting as NOAA’s agent under 1973 agreement, Goddard
procures spacecraft and instruments for the National
Oceanic and Atmospheric Agency (NOAA). The Geosta-
tionary Operational Environmental Satellite (GOES) -

- series provide observations of cloud cover, atmospheric
temperature and moisture profiies, as well as severe storm
warnings and Search and Rescue Operations.

GGS Wind
The Wind Mission of the Global Geospace Science
(GGS) Program is designed to determine solar wind input
properties including plasma waves, energetic particles, and
electric and magnetic fields for magnetospheric and iono-
spheric studies.

Advanced TDRS

Using state-of-the-art space technology, the Advanced
Tracking and Data Relay Satellites will provide additional
satellites to the Space Network for tracking and com-
munication relay for near-Earth orbiting satellites.

ASTRO-D

In this coopcrativé mission with Japan, Goddard will pro-
vide four mirrors for a shuttle-carried payload designed to
perform astronomical X-ray spectroscopy.

GGS Polar
The Polar Mission of the Global Geospace Science
(GGS) Program will study the polar ionospheric region
looking at energy input with a full range of plasma phy-
sics ficlds and particles "in situ” and remote sensing
instruments.

Hubble Space Telescope Servicing

The instruments on the Hubble telescope are modular,
designed for quick and simple replacement, much like
changing tapes in a video cassette recorder. Because
replacing Hubble’s mirror in space or bringing the tele-
scope back to Earth are not practical, scientists plan to
compensate for the mirror’s imperfection with the "second
generation" scientific instruments, replaced on orbit.

September 1991




Office of the Director

In 1959, the Goddard Space Flight
Center was established and, while
its charter has changed and grown,
its preeminence in space and Earth
sciences, communications and
tracking, data management,
development of spacecraft and
spacecraft-borne instruments,
operations, and management has
been demonstrated throughout its
history.

During its first three decades, the
Center developed more than 40
satellites in-house; managed the
development of more than 160
satellites for NASA; launched over
175 payload-carrying Delta rockets;
flew scientific payloads on over
2,500 sounding rockets and 550
balloons; and provided tracking,
communications, and data handling
for the Agency.

Goddard’s scientific and
engineering activities literally
extend from the depths of the
oceans to the edge of the universe.
Goddard scientists have pioneered
the development of many of the
current space and Earth sciences
disciplines. Goddard space
scientists are involved in
astrophysical research, in space
physics, and in Solar System
exploration. Studies in these
disciplines reveal the nature of the
terrestrial environment and the
nature and evolution of planets,
stars, galaxies, and the universe.
Goddard Earth scientists are
exploring the causes of global
change by examining the
dynamics, energetics, and
chemistry of the atmosphere along
with the interaction of land and
oceans and the geodynamics and
geophysics of the solid earth.

Observations from space are made
possible by spacecraft and their
instruments developed and
operated at the Center. Goddard
engineers and technicians develop

technologies and engineer
solutions to complex problems in
sensor development, optics, control
systems, communication and data
systems for operations, and
science data management.

At any point in time, Goddard is
involved in the management and
development of 14 to 16 major
projects that include smaller
payloads, such as Hitchhiker,
sounding rockets and research
balloons, and major programs
that span decades, such as the
Tracking and Data Relay Satellite
System and the Earth Observing
System.

The Goddard Space Flight Center is
a national resource. lts facilities,
laboratories, and equipment provide
the capability to build complex
scientific satellites in-house, such as
the Cosmic Background Explorer,
which examines the evolution of the
universe, and to manage satellite
development, mission operations,
data systems, and science.

The most significant resource of the
Center is its 4,000 employees.
These are the scientists, engineers,
technicians, managers, and
administrative and support
personnel whose creativity and work
are synonymous with the Goddard
Space Flight Center.



Office of the Director
Code 100

Provides overall management and leadership
to the Center's programs and employees

Office of Human Resources
Code 110

Develops and operates the Center's
comprehensive human resources
program involving recruitment,
compensation, employee and labor
relations, work-force analysis, employee
and organizational development, and
awards and recognition

Office of Chief Counsel
Code 140

Provides legal counsel and
representation on all legal matters
affecting the Center and its programs

Management
Operations
Directorate

Code 200

Provides overall
management of the
Center's physical plant
and administrative
support functions

Office of
Flight Assurance

Code 300

Provides safety, relia-
blility, and quality assur-
ance programs for flight
and ground systems

Performs independent
design reviews on tech-
nical and flight safety
aspects for spacecraft
and instruments

Flight Projects
Directorate

Code 400

Manages the Center's
flight projects from
concept development

through design, devel-

opment, and launch

Mission Operations
and Data Systems
Directorate
Code 500

Operates spaceflight
tracking and communi-
cation networks and
data systems for
NASA's near-Earth
spaceflight missions




Equal Opportunity Programs Office
Code 120

Coordinates and evaluates Centerwide
Equal Opportunity Programs

Manages the EEO Complaint System

Fosters Center involvement with
community and educational institutions

Office of Public Affairs
Code 130

Disseminates information on Goddard
activites to the public and news media

Conducts space-oriented education
programs and teacher workshops

Office of the Comptroller
Code 150

Provides the central overview of Center
budgets and resource planning activities

Office of University Programs
Code 160

Provides the focal point of Goddard
program activities with colleges and

Analyzes and forecasts program and
institutional resource requirements

universities

Space Sciences
Directorate

Code 600

Conducts scientific
studies in high-energy
astrophysics, astronomy,
solar physics, and
extraterrestrial physics

Engineering
Directorate

Code 700

Conducts a broad
program of technical
research, and design,
development, and test
for spaceflight pro-
grams, including in-
house engineering and
fabrication of instru-
ments and satellites

Suborbital Projects
and Operations
Directorate
Code 800

Conducts NASA's
Sounding Rocket
Program and Balloon
Program, operates a
research airport, and
provides tracking and
communications for
mission operations

Earth Sciences
Directorate

Code 900

Conducts scientific
studies on Earth's
atmosphere; land,
ocean, and atmosphere
interactions; and
geodynamics and
geophysics of the solid
earth




Skill Needs

There are opportunities within the Office of the Director requiring general business, law, economics, or liberal
arts backgrounds, such as:

Office of Human Resources

« Human Resource Specialists
- Staffing
- Classification
- Labor and Employee Relations
- Employee Development
- Organizational Development
« Program Analysts
+ Computer Systems Analysts

Equal Opportunity Programs Office

+ EEO Specialists
» Program Analysts

Office of Public Affairs

+ Public Affairs Specialists
+ Educational Specialists
« External Liaison Specialists

Office of Chief Counsel
+ General Attorneys

Office of the Comptroller

« Resource Analysts

+ Operations Research Analysts
* Program Analysts



Management Operations Directorate

The Directorate serves as City
Manager to the Center, providing
business and institutional support
services to accomplish Goddard's
mission at both the Greenbelt and
Wallops Island facilities. The
organization prides itself on service
to its customers and on finding
ways to improve these services
within a complex Federal
environment.

Divisions in our organization
accomplish the following roles:

* The Facilities Engineering
Division plans, designs, and
constructs institutional and
research facilities and is
responsible for all engineering
alterations to existing facilities.

* The Financial Management
Division oversees billings,
payments, and accounting
services for the Center.

« The Plant Operations and
Maintenance Division
maintains the Center's
buildings, roads, and grounds

and provides

* The Patent Counsel staff provide
specialized legal advice.

The Goddard Library, employing the latest
information technology, is considered a
valuable resource to the Goddard
community.

power, heating,
~~and other utilities
support.

* The Procurement
organizations
acquire the
supplies, services,
and hardware

necessary to
support the
Center's
programmatic and

AR institutional

activities.

« The Logistics
Management
Division provides
complete logistics
support to the
Center including
transportation
services, property
management, mail
services, and
supply
management.

* The Information Management
Division provides computing
support for all administrative
functions, as well as library
services, and a full range of
graphics and publication services.

* The Health, Safety and Security
Office provides health, safety,
security, fire protection, and
emergency medical services, and
manages complex environmental
issues.




Patent Counsel

The office assists the Center's
scientists and engineers in
evaluating inventions for patent
potential, patent preparation, and
patent prosecution. We also
support procurement personnel in
the area of intellectual property
rights and contract monitoring to
ensure contractor compliance with
provisions in the NASA patent
rights clause and new technology
clause.

Health, Safety and Security

Our programs focus on the health
and safety of our employees, as
well as on Center security—from
the guards at the gate to national
security communications. A
unifying theme in all programs is
the management of risks consistent
with the "open campus"
environment enjoyed by Goddard
employees. As a major initiative,
we are implementing a keycard
access control system to heighten
security in an unobstructive
manner. Additionally, we have
taken a proactive role in dealing
with the complex environmental
issues that we are facing at
Greenbelt and Wallops.

Financial Management

The Division is responsible for
financial management activities and
associated budget and accounting
functions for the Center. We
support Goddard's programmatic
goals through accurate and timely
financial information and guidance.
We have undertaken major efforts
to enhance our accounting systems
capabilities, to streamline reporting
capabilities for our customers, and
to actively support the development
of the NASA Financial Accounting
Information System (NAFIS).
Improving communication and
service delivery to our customers is
a major organizational commitment.
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Logistics Management

We provide complete logistics
support at Greenbelt and Wallops.
Activities include logistics support
to the flight projects and technical
communities for procurement and
management of their technical
parts stock, transportation of
scientific instruments and
spacecraft, and storage of space-
flight hardware. The Division
provides supply services, including
a 12,000-line-item supply system,
and has accountability for $1 billion
of property. Transportation
services include traffic
management, package

Spacecraft Systems Development and
Integration Facility during contruction
(top) and after completion (bottom). It is
the largest laminar flow clean room of its

type.

engineering, material handling,
shipment of goods, a large vehicle
fleet, and personnel travel
arrangements. We also manage
the Greenbelt Mail Services Center,
the furniture and carpet program,
and office space planning and
design.

Procurement
Eighty-eight percent of the Center's
budget is spent through the
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contracting process. The
procurement function includes
institutional acquisitions (facilities,
construction, commercial, and small
purchases), procurement policy,
pricing and analysis, and acquisition
for Goddard's major space projects.
Our procurements approach $2
billion annually, including
approximately 4,800 large
contractual actions and 17,800
small purchases (under $25 K).
Goddard has led NASA in
simplifying the complex
procurement process, including
initiatives to reduce lead-time on
Goddard's major procurements and
to automate the small purchases
system.

Information Management

A broad scope of services is offered
to Goddard customers. We support
all administrative computing, and
our systems analysts create
automated systems best suited to
our customers' needs. The Library
is a state-of-the-art resource to the
technical communities at both
Greenbelt and Wallops. Our
photographers document each
phase of spacecraft development,
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Preparing for contract negotiation.

Project Engineer designing a building
structural system on a Computer-Aided
Design and Drafting workstation.

and the computer graphics facility
produces full-color slides and
transparencies. We operate
Information Technology Centers—
unique, computerized, self-paced

learning laboratories—at both sites.

Facilities Engineering

The Division plans, designs and
constructs Goddard's facilities.
Recent major construction includes
the Second Tracking and Data
Relay Satellite System (TDRSS)

Ground Terminal, which is a
second ground station for the
TDRSS, and the Spacecraft
Systems Development and
Integration Facility, the largest
clean room of its kind. The Division
will undertake a major challenge in
constructing the Center's "Eastern
Campus" to support the President's
"Mission to Planet Earth." These
new facilities will greatly enhance
our effectiveness in processing
data and in conducting complicated
global scientific research. At
Wallops, we are constructing an
integrated control center for airfield
and rocket launch operations and
are restoring several miles of
seawall on Wallops Island. The
Division is also in the process of
revitalizing our services for small
construction projects.

Plant Operations and
Maintenance

This Division maintains our
buildings, utilities, grounds, roads
and is responsible for the physical
plants at Greenbelt and Wallops.
We have undertaken major
initiatives to improve Center
maintenance and utility operations
including a multimillion-dollar effort
to renovate Goddard's aging
facilities and utility systems, and
plans to construct a "Cogeneration
Power Plant" at Greenbelt to
provide electricity and steam at
lower cost than at present. The
Division also will be expanding its
capabilities to include minor
alteration and modification services
to its customers at Greenbelt.




Skill Needs

There are opportunities within the Management Operations Directorate requiring general business, economics,
liberal arts or backgrounds such as:

Engineers: Accountants Cost/Price Analysts
Environmental Budget Analysts Patent Attorneys
Civil Financial Analysts Legal Technicians
Mechanical Systems Analysis and Boiler Plant Operators
Electrical Development Specialists High-Voltage Electricians
Architects Computer Science Specialists Logistics Specialists
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Office of Flight Assurance

Conducting a tensile test in the Materials
Laboratory.

The technical flight safety aspects
of all Goddard’s flight projects,
including spacecraft, launch vehicle
operational ground systems, and
scientific instruments, must be
reviewed before, during, and after
launches. This ensures that they
meet Center goals for mission
success and reliability. The Office
of Flight Assurance conducts those
reviews and provides technical
support and guidance to all flight
programs. We develop general
policy requirements for quality
assurance, parts and material
control, environmental testing,
verification, reliability, flight-system
safety, and software assurance.

Office activities include:

+ Ensure flight readiness through
identification and correction
of anomalies.

» Work closely with flight project
teams to establish and implement
policy and requirements for test
verification, system safety,
reliability, product and software
assurance, and reliable parts and
materials.

« Provide lab testing and analysis
for parts and materials.

+ Ascertain that the functional
requirements of NASA and
Goddard are met in purchasing
materials and supplies, and
prepare documentation for the
technical specifications and, if
necessary, the contract
provisions.

 Evaluate plans, proposals, and
procedures for all flight projects to
ensure they meet requirements.



Systems Review Office

Using a small cadre of the Center’s
more experienced technical
experts, this Office reviews all flight
projects beginning at the
conceptual design stage and
progressing to the final flight
readiness review. Potential
problems are identified and
resolved before we recommend
mission launch to the Center

ABOVE: Automated Test
Equipment (ATE) semi-
automatic setup for performing
test plots.

RIGHT: Working in the Parts
Testing Laboratory, ATE room,
on a digital microcircuit tester.

Director. All Center-managed
projects, as well as many other
Government and international
programs, are provided Flight
Assurance support as required.

The Parts Branch

Reliability engineers in the Parts
Branch develop and maintain plans
and procedures for assuring the
procurement, testing, and use of

flight-quality parts. We provide
parts expertise to determine
suitability, reliability, and quality of
parts.

This Branch determines and
designates NASA standard
electrical, electronic, and
electromechanical (EEE) parts and
documents. We prepare the Parts
Application Handbook and
participate in the parts
standardization program. The
Parts Engineering Section

maintains expertise for EEE parts
and microelectronic devices while
the Parts Technology Section
studies radiation effects and
electronic packaging process
technology, and provides expertise
in EEE parts areas, such as
microcircuits and certain
electromechanical parts.

The Materials Branch

This Branch provides
technical support in
materials science,
technology, and
applications. These
experts are the Center’s
focal point for
consultation, control, and
review of all materials,
materials systems, and
designs for flight
missions. As such, our
staff investigate all
spacecraft materials
problems and their
resolution and assist
management in arriving
at materials policy goals
and guidelines for
qualified flight hardware.
We also support
cooperative ventures
with other Government
agencies, educational
institutions, and private industry to
develop improved, more reliable
materials.

The Metals Section provides
engineering expertise in metallurgy,
mechanical engineering, fracture
mechanics, tribology, and inorganic
chemical analysis. The Polymers




Section specializes in organic
chemical analysis, polymer
research, inorganic chemical
analysis, polymer degradation,
modeling polymer processing, gas
Kinetics, materials outgassing
kinetics, and gaseous and
particulate contamination in space.
The Ceramics Section focuses on
optical materials and coatings,
electronic materials, measurements
and instrumentation systems, and

environmental testing while the
Composites Section works with
composite and brittle materials.

The Assurance Requirements
Office

Our senior safety and reliability
experts develop and implement
policies and requirements for
environmental testing, verification,
reliability system safety, and
software assurance for safe,
reliable space systems. We
establish test and design factors of

safety, test levels, and durations at
appropriate levels of assembly and
related analytical requirements.
Staff within the System Safety
Branch develop system safety
policies and requirements for
special missions.

The Assurance Management
Office

Our Flight Assurance Managers
and Product Assurance Engineers

are assigned to Goddard projects;
they manage all aspects of
performance assurance, from
negotiating resources to garnering
support from other offices. They
constantly assess hardware and
software quality and status and
provide feedback both for the
project and the Office. As part of
the ever-evolving Office of Flight
Assurance, they provide feedback
to the Director on the effectiveness
of assurance programs.

ABOVE LEFT: Polymer Section
employees conducting a Fourier
Transform Infrared analysis on
oreganic material.

ABOVE: Training center for
soldering of electrical
connections.



Skill Needs

There are opportunities within the Flight Assurance Office in the following disciplines:

Flight Assurance Metallurgy
Product Assurance Ceramics
Systems Review Polymer Chemistry
Project Safety Chemistry
Parts Engineering Physics
Materials Engineering
OFFICE OF
FLIGHT ASSURANCE

DIRECTOR

DEPUTY DIRECTOR

BRANCH

SYSTEMS ASSURANCE
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SYSTEM
ASSURANCE SAFETY
MANAGEMENT BRANCH
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PARTS
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BRANCH PROCESSES BRANCH




Flight Projects Directorate

Many dynamic and interesting
projects are managed by this
Directorate. Goddard flight projects
range in complexity from small
explorer-class satellites and
attached Shuttle payloads to large
Earth-orbiting observatories; the
Earth Observing System, which is
the centerpiece of NASA's Mission
to Planet Earth; international

cooperative programs; and
expendable launch vehicle
development and services. The
lifetime of the projects and the
missions is up to 15 years.
Because of this Directorate's
expertise in on-orbit satellite
refurbishment and servicing, the
Hubble Space Telescope is
expected to transmit valuable
astronomical data for 15

years. We are responsible for the
overall management, development,
testing, and pre- and post-launch
activities, including on-orbit
checkout, of these important flight
systems. Launches are scheduled
aboard the Shuttle as well as on
expendable launch vehicles. The
Flight Projects Directorate
manages an annual budget in
excess of $1 billion.

SATELLITE
- SERVICING

Current and future activities

U .
EXPLORER
PLATFORM

ATTACHED
PAYLOADS

SPACE
STATION
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Satellite Servicing Project

This project develops and produces
the NASA multimission modular
spacecraft and the explorer
platform. It also conducts on-orbit
servicing of Goddard spacecraft
and develops serviceable
spacecraft, airborne support
equipment, and new extravehicular
activity (EVA) support equipment.

The project team plans, prepares,
and conducts Shuttle-based
satellite repair missions, such as
the Solar Max Repair Mission and
Hubble Space Telescope repair
missions. The project team also is
developing EVA-unique equipment
and lightweight airborne support
equipment to support combination
deploy/retrieval missions.

Satellite servicing works on the
principle that repair and
refurbishment of satellites can
benefit the entire space program by
reducing spacecraft costs, allowing
the recovery of scientific
instruments, and using well-proven
space engineering technology in
the ever-changing and always
demanding space field. We are
always looking for fresh ideas and
innovative engineers eager to work
on the cutting edge of technology
and looking to get more science for
the dollar!

The Earth Observing System
(EOS)

The goal of the EOS mission is to
advance the understanding of the
entire Earth system on a global
scale by developing a deeper

understanding of the components
of that system, their interactions,
and how the Earth system is
changing. The EOS mission will
create an integrated scientific
observing system that will enable a
multidisciplinary study of the Earth,
including the atmosphere, oceans,
land surfaces, polar regions, and
solid earth. The Directorate
manages and directs the mission;
investigations will include
developing and operating remote-
sensing instruments. EOS is an
international, coordinated effort that
combines observational

|
instruments with the scientific 1
power to produce significant parts
of the database needed for Mission
to Planet Earth.

Within the EOS organization, there
are three major projects: the EOS
Platforms Project, which manages
and develops the large orbiting
“platforms” needed to carry
instruments; the EOS Instruments
Project, which manages the design
and development of the flight
facility and principal investigator
instruments for flight; and the EOS
Ground Systems and Operations



LEFT: Astronaut repairing Solar
Maximum Satellite aboard Shuttle
(STS-41C).

Project, which designs and
develops a comprehensive data
system that includes observatory
and instrument control, processing,
storage, and efficient retrieval of
EOS instrument data.

The EOS project is the largest ever
undertaken by Goddard and will
provide data for more than 20
years. EOS will be the most
significant unifying effort of its time
to understand the Earth as a
planet.

The Hubble Space Telescope
Project

The Hubble Space Telescope,
launched in April of 1990, is a
unique spaceborne observatory
designed to conduct long-range
astronomical research. This
orbiting facility — a 2.4-meter-
aperture telescope system with an

ABOVE: Artist's concept of the Earth Ob-
serving System (EOS) Polar Platform. The
EOS, as a whole project, will be largest
endeavor ever undertaken by Goddard.

initial complement of five scientific
instruments — is supported by a
combination of dedicated flight and
ground systems.

The project team here at Goddard
is dedicated to maintaining and
operating the Hubble Telescope for
approximately 15 years. This
involves ground-systems operation
and data analysis; the
development, fabrication, and
launch readiness of orbital
replacement units and instruments;
flight-systems performance
analysis; maintenance mission
planning and execution; and
management of flight and support
hardware.

Resources Management staff
organize, plan, and direct the
business and financial operations
of the Project. Flight Systems
employees develop new, state-of-
the-art spacecraft hardware and the
scientific instruments to be used in
upgrading the Telescope during
servicing missions. Flight
Operations personnel provide day-
to-day operations capability to
command, monitor spacecraft
status, and provide science
program planning, real-time target
acquisition, acquisition of data, and
standard processing of data.
Mission Systems Engineering/
Analysis staff provide observatory-
level systems engineering and
analysis in support of Flight
Operations.

Hubble Space Telescope launched April 24,
1990, is scheduled for on-orbit servicing in
approximately 3 years.



Skill Needs

There are opportunities within the Flight Projects Directorate in the following disciplines:

Project Management

Resource Management

Systems Management Engineering
Instrument Management Mathematics
Ground Systems and Data- Accounting
Processing Management Finance
Software Management
Resource Analysis
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Mission Operations and Data Systems Directorate

The goal of NASA'’s telecommuni-
cations and data processing
systems is to make the link
between scientists and their
experiments appear as direct and
transparent as possible. At the
heart of these systems is the
organization within the Goddard
Space Flight Center chartered to
provide advanced telecommunica-
tions and information systems
technology: the Mission Operations
and Data Systems Directorate
(MO&DSD).

The great strength of the MO&DSD
systems is that they provide a total
end-to-end tracking, data, and
communications service, an
interactive network that transports
commands to a satellite and returns
the scientific data to the user. The
major components of this two-way
service, to be discussed on the
following pages, are:

* Flight Dynamics

« Operations Control Centers

+ Space and Ground Networks

* NASA Communications
Network

+ Data Processing

+ Technology Applications
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Flight Dynamics

The engineers responsible for the
orbital and attitude dynamics of
Goddard Space Flight Center
missions begin their work years
before a satellite is launched.
Analyzing the science objectives of
the mission, they determine the
optimum orbit for fulfilling those
objectives. They must decide on
launch window, number and type of
orbital maneuvers, how much fuel
will be required, and when the
satellite will reenter the Earth’s
atmosphere.

TRACKING AND
DATA RELAY
SATELLITE

In addition to mission design, the
flight dynamics function within
MO&DSD provides ongoing orbit
and attitude determination and
control. The Flight Dynamics
Facility, located at Goddard,
analyzes real-time tracking and
telemetry data to generate
definitive and predictive orbits.
Definitive orbits are used by
experimenters in processing and
interpreting scientific data.
Predictive orbits are used to plan
spacecraft operations and to
produce acquisition data which
indicate precisely where and when

STELLAR %

OBSERVATIONS

SHUTTLE

OBSERVATORY
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SPACE FLIGHT »,
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SCIENTIST

TRACKING AND
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The MO&DSD provides end-to-end tracking and data system services to a broad range of
customers, as shown in the picture above. Data rates of up to 300 megabits per second will
allow tremendous volumes of data to be relayed between space-based scientific
instruments— such as those aboard NASA's polar orbiting platforms of the Earth
Observing System — and analysts at widely distributed locations on the ground. In the
1990s, MO&DSD will also support ongoing Shuttle operations, Space Station Freedom
and numerous scientific missions, including the three "Great Observatories”: Hubble Space
Telescope, Gamma Ray Observatory and the Advanced X-Ray Astrophysics Facility. A
major challenge in this decade will be the development of the data distribution and
processing systems for programs such as Space Station Freedom and the Earth Observing

System.

tracking stations and tracking
satellites must point their antennas
to acquire a particular satellite.
Spacecraft attitude is also
determined and evaluated by flight
engineers to control the pointing
direction of the scientific satellite.

Operations Control Centers

The commands that keep a satellite
on track and point or adjust its
onboard instruments emanate from
an operations control center.
Control center personnel contribute
significantly to mission planning
and are responsible for on-line
execution of the spacecraft
operations plan. Depending on the
category of spacecraft (for
example, small explorer, Shuttle,
large platforms), different types of
control centers will be used. One
of the largest and most
sophisticated control centers ever
developed is located at Goddard
and supports the Hubble Space
Telescope.

Space and Ground Networks
Transmissions to and from
spacecraft in low-Earth orbit are
controlled by NASA’s Space and
Ground Networks, both of which
are managed by the MO&DSD’s
Network Control Center at
Goddard. NASA’s early tracking
and data acquisition network, a
worldwide system of ground
stations, provided satellite contact
limited by the Earth's horizon.
Today's Tracking and Data Relay
Satellite System (TDRSS) has —




LEFT: The Tracking and Data Relay
Satellites (TDRSs) provide nearly full-orbit
coverage to spacecraft in low-Earth orbit,
relaying commands on the forward link and
scientific data on the return link. The
TDRSs are the centerpiece of NASA's Space
Network and will be enhanced in the 1990s
to meet the increased data requirements of
the Space Station Freedom era.

figuratively speaking — deployed
those ground stations in space at
geosynchronous altitude, thereby
achieving
approximately 85-
percent orbit coverage
for spacecraft in low-
Earth orbit.

Space Network

The TDRSS is the key
element in NASA'’s
Space Network. The
TDRSS is composed of
a space segment (the
orbiting relay satellites)
and a ground segment
(principally, the ground
terminals located at
White Sands, New
Mexico). The baseline
space configuration
consists of two
operational relay
satellites and a spare in
geosynchronous orbit. The
satellites provide a relay for signals
between user spacecraft and the
ground terminals. The Phase-B
definition studies are underway for
the Advanced TDRSS that will be
developed for a first launch in

late 1996.

Ground Network

The implementation of the TDRSS
has allowed many ground tracking
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