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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1985 ESTIMATES

GENERAL STATEMENT

The Research and Program Management appropriation funds the performance and management of research,
technology and test activities at NASA installations, and the planning, management and support of the
many and varied contractor research and development tasks necessary to meet the Nation®s ongoing
objectives In aeronautical and space research. Objectives of the efforts funded by the Research and
Program Management appropriation are to (1) provide the technical and management capability of the
civil service staff needed to conduct the full range of programs for which NASA is responsible, (2)
provide base maintenance of facilities and manage their use in support of research and development
programs, and (3) provide effective and efficient technical and administrative support for the
research and development programs. For 1985, an appropriation of $1,331,000,000 1S requested.

The 22,000 permanent and temporary civil service personnel at eight major installations and
Headquarters are funded by the Research and Program Management appropriation. This civil service
workforce is NASA"s most important resource and is vital to future space and aeronautics research
activities. Seventy percent of the Research and Program Management appropriation is needed to provide
for salaries and related costs of this civil service workforce. About two percent is for travel,
critical to manage successfully the Agency®"s i1n-house and contracted programs. The remaining amount
of the Research and Program Management appropriation provides for the research, test and operational
facility support, and for related goods and services necessary to operate the NASA installations and
to accomplish NASA"s approved missions efficiently and effectively.

NASA field centers report to the Program Associate Administrator responsible for the major portion

of their technical programs. The principal roles assigned each installation based on demonstrated
capabilities and capacities to meet NASA"s overall program goals are as follows:
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Office of Space Flight:

Johnson-Space Center: Manage the integrated Space Shuttle program, including Orbiter production and
operation; astronaut and mission specialist selection and training; STS Operations including mission
planning, operational procedures and flight control; and application of remote sensing to agricultural
assessments and other Earth resources uses.

kenrmedy Space Center: Launch of Space Shuttle flights; the ground operational phase of the Space
Transportation System; and the preparation and launch of payloads on the Space Shuttle and expendable
launch vehicles.

Matshall Space Flight Center: Manage the Space Shuttle main engine, solid rocket booster and
external tank projects; management of NASA"s activities on the Spacelab project; management of large
automated spacecraft projects such as the Space Telescope; and experiments In materials processing iIn
space.

Nettonal Space Technology Laboratories: Support Space Shuttle engine procurement and testing;
regional Earth resources research and technology transfer; and support functions for other Government
agencies located there.

Office T Space Science and 3pplications

Goddard Space Flight Center: Develop and operate the Earth orbital flight experiments and automated
spacecraft to conduct scientific investigations and demonstrate practical applications; the management
of the tracking and data acquisition activities for Earth orbital missions; management of the Delta
launch vehicle program; management and launch of sounding rockets and balloons; and operation of an
instrumented Flight range for aeronautical and space research. The Wallops Facility is an operational
element and component installation of the Goddard Space Flight Center.

Office of Aeronautics and Space Technology:

ames Research Center: Develop short haul aircraft and rotorcraft research and technology,
computational fluid dynamics, planetary probe research, life sciences, aeronautical flight research
and testing, as well as providing a alternate landing site for Space Shuttle operational missions at
the pryden Flight Research Facility, an operational element and component installation of Ames.
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Langley Research Center: Develop long haul aircraft research and technology, emphasizing fuel
conservation, safety and environmental effects; aerospace structures technology; environmental quality
monitoring by remote sensing; and advanced space systems technology.

Lewis Research Center: Develop and maintain aeronautical and space propulsion research and
technology; space communications research and technology; space energy systems research and
technology; and development of the Centaur cryogenic upper stage for use in the Space Shuttle and
management of the Centaur expendable launch vehicle program.

The 1985 budget provides the necessary resources to apply these in-house capabilities to program
activities. Detailed data on funding requirements are provided iIn the section on each installation.
A summary description of, and the funding required by functional category, include:

1. Personnel—and Related Costs ($935,928,000): Includes salaries and benefits, the government's
contribution to medicare for NASA permanent and temporary civil service employees, and for personnel
of other Government agencies detailed to NASA. This category also supports personnel costs, such as
moving expenses (excluding the associated travel of people), recruiting and personnel investigation
services provided by the Office of Personnel Management, and the training of NASA civil service
employees.

2. Travel ($28,000,000): Includes the cost of transportation, per diem, and related travel
expenses of civil service employees who travel for the direction, coordination and management of all
NASA program activities including overseas launch and tracking sites; for contract management; for
Fflight mission support; for meetings and technical seminars and symposia; and for permanent and
temporary relocations. Payments to interagency motor pools are included under Operation of
Installation (Management and Operations).

3. Operation of Installation ($367,072,000): Provides a broad range of services, supplies, and
equipment in support of each center”s institutional activities. These are divided into three major
subfunctional areas: Facilities Services, covering the cost of rental of real property, maintaining
and repairing institutional facilities and equipment, and the cost of custodial services and
utilities; Technical Services, covering the cost of automatic data processing for management
activities, and the cost of educational and informational programs and technical shops supporting
institutional activities; and Management and Operations, covering the cost of administrative
communications, printing, transportation, medical, supply, and related services. The amounts by major
subcategory are as follows:

SUM 3




B.

Facilities Services ($198,679,000): Includes rental of real property; the cost of
maintenance, repair and related activities for facilities and equipment; custodial services;
minor modifications and alterations; and utilities services.

Technical Services ($57,765,000): Includes the cost of general purpose automatic data

processing for management activities; education and informational programs; shops and other
essential technical services.

Management and Operations ($110,628,000): Includes the cost of administrative
communications; printing and reproduction; administrative supplies; general purpose materials
and equipment; transportation of equipment and supplies (including payments to interagency
motor pools); medical services and other support.
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SUMMARY OF THE BUDGET PLAN BY FUNCTION

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
I. Personnel and Related Gosts...... 881,497 883,785 912,946 935,928
II. Ml 23,491 25,700 25,700 28,000
I1I. Operation of Installation........ 292,356 338,015 319,854 367,072
A. Facilities SaviGss.......... (152,889) (181,113%) (170,829) (198,679)
8. Technical Savioss........... (52,026) (58,135%) (52,504) (57,765)
C. Management and Operations.... (87,441) {98,767%*) (96,521) €%10,628)
o - N L1297 344 1.247.500 1.258.500 1,331 ,8x

*The Budget Estimate has been revised to reflect the Base Operations Contract (BoC) at Kennedy Space
Center. A more detailed discussion of the effect of BOC is included in the KSC section.

SUMMARY OF CHANGES FROM THE 1984 BUDGET ESTIMATE TO THE 1984 CURRENT ESTIMATE

Of the 1984 Research and Program Management request of $1,247,500,000, $1,238,500,000 has been

appropriated. Supplemental appropriations of $20,000,000 are being requested to cover partially the
$28,300,000 cost of civil service pay and benefits raises and cost increases in 1984. If $20 million

is appropriated, the 1984 plan for RsPM will be $1,258,500,000. The changes from the original request
are summarized as follows:
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(Thousands of Dollars)

1984 Budget Ende $1,247,500
Congressional AcCtion...........cocoviiiiiiiii -9,000
Appropriated. ... $1,238,500
Supplemental Raet 20,000
(Gross cost of 1984 pay IXESS)..ccccccccceaccaaaan-. (28,300)
(Absorbed through savings, deferrals, etc.
iN Other GHS). e (-8,300)
1984 Current Hise $1,258,500

The $17.3 million reduction from the 1984 plan including the cost of pay and benefit increases (the
$9.0 million appropriation reduction and the $8.3 million absorption of increased pay and benefits
costs) will be accommodated largely through deferring and delaying expenditures in all areas of
rePH. In Personnel and Related Costs savings will be achieved through alteration in the timing of
career development adjustments, the mix of temporary effort and in the way overtime and holiday
premiums are used. In Operation of Installation, cost reductions will be achieved by the delay and
deferral of the purchases of supplies, materials, equipment and contractual effort. The largest
single alteration will be iIn the Standard Level User Charge (SLUC) paid to GSA for 1984. Because of
changes brought about through legislation, the 1984 SLUC payment will be $2.4 million less than
planned. All of the SLUC savings are applied to meeting the $17.3 million reduction in the 1984
plan. These reductions place a burden on NASA iIn providing adequate institutional support to the
research and development programs; but the actions planned are designed to mitigate any adverse impact
as much as possible.

In 1983 NASA was able to recruit a larger number of recently graduated ('"fresh-out") scientists and
engineers than In the past few years because of the stability in the civil service ceiling. This
infusion of "‘fresh-outs' has reversed the upward rise in the average age of the NASA technical
workforce, and if continued, will help keep the technical workforce vital, and contribute to the long-
term health of that workforce.
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BASIS OF THE 1985 ESTIMATE

The 1985 budget estimate of $1,331,000,000, an increase of $72,500,000 over the 1984 current
estimate, provides for: the personnel and related costs of 22,000 full-time equivalent civil service
workyear; a minimum level of travel to support Agency missions and programs, with a modest increase to
allow greater attendance by NASA scientists and engineers at technical seminars and symposia; support
service contractor at the anticipated wage-rates; utility usage consistent with programmatic
requirements at projected rates; and supplies, materials, equipment and other minor contracts and
services at anticipated price levels. In addition, the 1985 request contains a $10 million
augmentation in operational maintenance designed to bring actual maintenance more in line with the
needs of the NASA physical plant. The Research and Program Management appropriation request for 1985,
by functional category is summarized as follows:

1. Personnel and Related Costs ($935,928,000): The 1985 estimate for Personnel and Related Costs
is based on the same level as 1984. The increase of $22,982,000 in Personnel and Related Costs
funding from 1984 to 1985 is a result of the following: the full-year costs of the 1984 pay and
benefits increase (which is In effect for only three-fourth of a year in 1984); the alteration in the
mix between reimbursed and direct costs of civil service time in the expendable launch vehicle
program; the normal costs associated with within-grades, career development, merit pay, etc; the
additional paid day in FY 1985; and a partial offset as part of the President®s plan to reduce the
size and cost of the Gs/G# 11-15 workforce Government-wide.

2. Travel (%$28,000,000): Because the vast majority of NASA funds are spent out of house, travel
for both programmatic and management purposes is integral to the effective and economical
accomplishment of program objectives. In addition, because NASA"s civil service workforce is so
heavily technical (over 50 percent of NASA"s permanent personnel are degreed scientists and engineers)
travel to scientific and technical meetings, seminars and symposia is important for the interchange of
information. In 1985, the $2,300,000 increase in travel over 1984 is made up of two parts: the
increase associated with the expected costs of travel; and an augmentation of $800,000 in scientific
and technical development travel to allow for more frequent attendance at scientific and technical
meetings and symposia. This increase will provide the funding to allow, on the average, each NASA
scientist and engineer to attend one such meeting about every two years.

3. Operation of Installation ($367,072,000): The 1985 plan provides for anticipated changes in the
price levels of support service contractor wage rates and utility rates, the alteration in the funding
plans from reimbursable launch vehicles activities, and In the price levels for supplies, materials,
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equipment and minor contracts. In addition, there is an augmentation of $10 million in operational
maintenance activities in the Facilities Service subfunction. This augmentation will provide for a
more adequate level of such activities consistent with the current investment in the NASA physical
plant. A small increase in Operation of Installation funding results from the reduction in
reimbursements received from expensable launch vehicle operations. The amounts by subcategory are as
follows:

A Facilities Services ($198,679,000): The 1985 estimate, an increase of $27,850,000 over the
1984 current .estimate, covers anticipated rate and price increases for utilities, support
contractor wage rates, supplies, materials, equipment and minor contractual effort; and the
augmentation in operational maintenance activities of $10 million.

B. Technical Services ($57,765.000): The $5,261,000 increase In 1985 covers anticipated
support service contractor wage-rates and the costs of supplies, materials, equipment and
minor contractual effort.

C. Management and Operations_ ($110,628,000): The $14,107,000 increase in this subcategory 1is
needed to provide for the increased costs of supplies, materials, equipment and minor
contractual effort, the anticipated change in support service contractor wage-rates, and to

offset the reduction in reimbursements received.

In summary, the 1985 budget requirement of $1,331,000,000 is to provide for 22,000 full-time
equivalent civil service workyears and to support the activities at eight NASA-installations and
Headquarters, consistent with the research and development and construction of facilities program

plans.

GOVERNMENT-WIDE MANAGEMENT IMPROVEMENT INITIATIVE

The FY 1985 budget request reflects the impact of several government-wide management improvement
initiatives. These include reductions in the number of personnelists, the greater use of private
sector services in making travel accommodations, improved coordination of administrative app systems
implementation, review of in-house printing operations and improved cash management. NASA will
continue to participate in these and other management improvement initiatives that are developed, and
will improve the productivity of its workforce and operations.
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DETAIL OF CONTENTS BY FUNCTION

The content of each functional category is explained in greater detail in this section, and the
specific requirements for each installation are covered iIn their respective sections of this volume.

1- PERSONNEL AND RELATED COSTS

A, COMPENSATION AND BENEFITS:

1. Compensation:

a. Permanent Positions: This part of Personnel and Related Costs covers the salaries of the
full-time permanent civil service workforce and is the largest part of this functional
category.

b. Other Than Full-Time Psrmanant Positions: This category includes the salaries of NASA"s non-
permanent workforce. Programs such as students participating in cooperative training, summer
employment, youth opportunity, and temporary clerical support are covered in this category.

Cc. Reimbursable betailees: In accordance with existing agreements, NASA reimburses the parent
Federal organization for the salaries and related costs of persons detailed to NASA.

d. Overtime and Other Compensation: Overtime, holiday, post and night differential, and
hazardous duty pay are included in this category. Also included are incentive awards for
outstanding achievement and superior performance awards.

2. Benefits: In addition to compensation, NASA makes the employer®s contribution to personnel
benefits as authorized and required by law. These benefits include contributions to the Civil
Service Retirement Fund, employees® life and health insurance, payments to the Medicare fund for
permanent employees, and social security contributions for non-permanent personnel. Payments to
the civil service retirement fund for re-employed annuitants and for severance pay to former
employees involuntarily separated through no fault of their own are also included.
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B. SUPPORTING COSTS:

1. Transfer of Personnel: Relocation costs, such as the expenses of selling and buying a home, and
the movement and storage of household goods are provided under this category.

2. Office of Personnel Management Services: The Office of Personnel Management is reimbursed for
certain activities such as security investigations on new hires, recruitment advertising, and
career-maturity surveys.

3. Bersonnel Training: Training is provided within the framework of the Government Employees
Training Act of 1958. Part of the training costs consists of courses offered by other
Government agencies, and the remainder provides for training through nongovernment sources.

IT. TRAVEL

A. Program Travel:

The largest part of travel is for direction, coordination and management of program activities
including international programs and activities. The complexity of the programs and the geographical
distribution of NASA installations and contractors necessitate the need for this category of travel.
As projects reach the flight stage, support is required for prelaunch activities, including overseas
travel to launch and tracking sites. The amount of travel required for flight projects is significant
as it is directly related to the number of systems and subsystems, the number of design reviews, and
the number and complexity of the launches and associated ground operations.

B. Scientific and Technical Development Travel:

Travel to scientific and technical meetings and seminars permits employees engaged in research and
development to participate at both Government-sponsored and nongovernment-sponsored seminars. This
participation allows personnel to benefit from exposure to technological advances which arise outside
NASA, as well as allowing personnel to present both accomplishments and problems to their associates
and provides for the dissemination of technical results to the US. community. Many of the
Government-sponsored meetings are working panels convened to solve certain problems for the benefit of

the Government.
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¢, Management and Operations Travel:

Management and operations travel provides for the direction and coordination of general management
matters and travel by officials to review the status of programs. It includes travel by functional
managers in such areas as personnel, financial management and procurement. This category also
includes the cost of travel in and around the Installations; travel of unpaid members of research
advisory committees; and initial duty station, permanent change of assignment, and other family travel
expenses. Payments to interagency motor pools are included in the Operation of Installation function
(Management and Operations subfunction).

IITI. OPERATION OF INSTALLATION

Operation of Installation provides a broad range of services, supplies, and equipment in support of
the centers”® institutional activities. These are divided into three major subfunctional areas:
Facilities Services (the cost of renting real property, maintaining and repairing institutional
facilities and equipment, and the cost of custodial services and utilities); Technical Services (the
cost of automatic data processing for management activities, and the cost of educational and
information programs and technical shops supporting institutional activities); and Management and
Operations (the cost of administrative communications, printing, transportation, medical, supply, and
related services). A description of each major subfunction follows:

A. Facilities Services:

1. Rental of Real Property: Rental of real property includes the rental of building space directly
by NASA or through the General Services Administration to meet offsite office, warehousing, and
other requirements which cannot otherwise be provided in existing buildings at the NASA
Installation. Most of the funding is required for rental of the NASA Headquarters complex of
buildings in the District of Columbia, and nearby Maryland and Virginia that are either
Government-owned or leased for which NASA must provide rental payments to the General Services
Administration In accordance with P.L. 92-313. Also included in this item is rental of trailers
required to accommodate special short-term needs.

2. Maintenance—and. Related Activities: Maintenance and related activities include the recurring
day-to-day maintenance of facilities (ground, buildings, structures, stc.) and equipment which
is accomplished by non-Civil Service personnel. This involves the mowing and care of grassy
areas, care of trees and shrubs, elevators, cranes, pressure vessel inspections, painting and
protective coatings, general buildings maintenance, and the maintenance of installed mechanical,
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electrical, and other systems. In addition, this item includes feasibility studies, project
design, construction supervision, inspection, and other institutional facility engineering
functions. Included also are any applicable costs associated with recurring facility work as
well as materials, hardware, and equipment used in facility maintenance activities, whether
accomplished by civil service personnel or contractors. In the cost of equipment, related
maintenance and other services are reflected for office, shop, laboratory and other facilities
equipment as well as administrative internal communications and television monitoring equipment.

3. Custedial Services: Custodial services include janitorial and building cleaning services, pest
control, fire protection services, security services including badging and identification, lock
and safe repair, trash and refuse handling, window blinds and light fixture cleaning, and
laundry and dry cleaning of facility related items.

4. Utilities Services: Utilities services include the purchase of utilities such as electricity,
natural gas, fuel oil, coal, steam, propane, and other fuel commodities as well as water and
sewage treatment services. Also included are the related maintenance and operating costs of the
utility plants and systems.

B. Technical Services:

1. Automatic Data Processing:

a. Equipment: This category provides for the lease, purchase and maintenance of general purpose
data processing equipment which supports institutional operations at each installation.
Excluded is equipment dedicated to specific research or operational systems which is funded
from the Research and Development appropriation.

b. Operations: Operations services include programming, computer operations and related
services for institutional applications including payroll, financial management, sescurity,
maintenance, personnel, logistics, and procurement records and reports.

2. Scientific and Technical Information and Educational Programs:

a. |d#brartes: The technical libraries are established to provide installation staffs with
books, periodicals, technical reports and other scientific documentation.

b. Educatron-and—nformation-Programs: The educational and informational programs provide for
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the documentation and dissemination of information about the Agency®s programs to the general
public, the educational community at the elementary and secondary levels, and the mass
communications media. Assistance to the mass communications media includes the assembly and
exposition of newsworthy material in support of requests in the form of press Kits, news
releases, television and radio information tapes and clips, and feature material.

¢, Shop and sSupport Services: Shop and support services include general fabrication shops,
reliability and quality assurance activities, safety, photographic services, graphics, and
audio-visual material.

C. Management and Operations:

1. Administrative Communications: Included in this category are costs of leased lines not

3.

dedicated to a specific program or project, long distance tolls (including FTS charges),
teletype services, and local telephone service.

Printing and Reproduction: Included in this category are the costs for duplicating,
blueprinting, microfilming, and other photographic reproductions. Also. included iIn this
category are Government Printing Office printing costs, contractual printing and the related
composition and binding operations.

Transportation: Transportation services include the operation and maintenance of all general
purpose motor vehicles used by both civil service and support contractor personnel. The cost of
movement of supplies and equipment by commercial carriers and payments to interagency motor
pools are also iIn this category.

Installation Common Services: Installation common services include support activities at each

installation such as: occupational medicine and environmental health; mail service; supply

management; patent services; administrative equipment; office supplies and materials; and
postage.
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DISTRIBUTION OF EQUIVALENT CIVIL SERVICE WORKYEARS BY INSTALLATION

1984 1985

1983 Budget Current Budget
Actual _ Estimate  Estimate Estimate
Johnson Space Center ssssssssssssssnsssssnnnnnnnnsn 3. 255 3. 259 3. 209 3. 209
Kennedy Space Center ssssssssssssassssassnsnnnnnns 2. 093 2. 090 2. 082 2. 082
Marshall Space Flight Center sasssssssssssssannnns 3. 338 3. 251 3. 250 3. 250

National Space Technology LaboratorieSassssssssnss 105 103 107 107

Goddard Space Flight Centereesvesesvescscsascoss 3. 609 3. 586 3. 599 3. 599
Ames Research Centereeseesecertoconsoscsssosvansns 2. 027 2. 000 2. 021 2. 021
Langley Research Center sssssssssssssssnssnnannnns 2. 821 2. 815 2. 835 2. 835
Lewis Research Center sasssssssssssssssssnsnnnnnns 2. 520 . 453 2. 591 2. 591
Headquarters A I EEEEEEEEEEEENEEEEEEEEEEEEEEEENEEEENERNGESR 1.434 1443 1.423 l423

Subtotal. Full-Time Permanent Civil Servicee.... 21. 202 21. 000 21. 117 21. 117
Other than full-time permanent wWorkyears sssssssss _1 044__ 1 000 883 883

Total. Ceiling Controlled Civil Servicéesseecses 22. 246 22, 000 22. 000 22. 000

SUMMARY OF BUDGET PLAN BY INSTALLATION
(Thousands of Dollars)

Johnson Space Center .uvusssssssssnsssnnsnnnsnnnns 195. 161 204. 616 205. 382 214. 105
Kennedy Space Center ssssssssssssssssssssnnnnnnnns 161. 271 173. 472 169. 215 180. 849
Marshall Space Flight Center ssssssssssssssnnnnnss 184. 266 186. 663 188. 962 195. 264
National Space Technology LaboratorieSssssssssuns 6. 345 9. 302 9. 793 10. 905
Goddard Space Flight Center cesssssssssssansnnnnns 180. 590 183. 726 187. 217 199. 290
Ames Research Center EEEEEEEEEEEEEEEEEEEEEEEEENEERNEDR 107 220 108 835 114 636 123 116
Langley Research Centereceeeesessssssssossosssses 132. 702 139. 081 139. 872 148. 037
Lewis Research Centereeceecececssscsssscscosesencs 118. 769 121. 857 130. 413 140. 503
Headquarters“""“-“""-'-°"'~"-°"-°°'°"' 111,020 119. 948 113. 010 118. 931

Total,.eeeeieieiiiereeeeaceneanennsnseaeeneas 1107 344 1.247. 500 1.258. 500 1.331. 000
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DISTRIBUTION OF PERMANENT CIVIL SERVICE WORKYEARS BY PROGRAM

— 1984 _ 1985

1983 Budget Current Budget

Actual Estimate Estimate Estimate

RESEARCH AND DEVELOPMENT ... susssssssssnsssssnnsnnnnsn 11,446 11,265 11,600 11,988
Space IO oo ieieees 248 T 376 600
Space Transportation Capability Development....... 1,764 1,978 1,702 1,835
Space Science and AplicalOS. . ocoooooaioiaas 4,236 4,124 4,251 4,287
Physics and astraOny.-oooooooooooaoaaaaaaaao. 2,077 2,060 2,249 2,284
Life soass. oo 289 266 271 271
Planetary eploaian. ... 198 187 189 171
Space applicatioNS.csssssssssssnssssssnnnsnnnnnsn 1,672 1,611 1,542 1,561
Technology Utlization. ... 51 46 51 50
Aeronautics and Space Tedrology----oooooooooooo. 5,118 5,086 5,188 5,184
Aeronautical research and technoloQfeccacceaooe 3,696 3,686 3,780 3,762
Space research and technology. sssssssssssnnnnnns 1,340 1,400 1,408 1,422
Energy 7Oy oo oo 82 -— - -
Tracking and Data AcuisSiiQN..................... 29 31 32 32
SPACE FLIGHT., CONTROL AND DATA COMMUNICATIONS...... 4,893 4,751 4,707 4,321
Shuttle Production and Operational Capability.. ... 1,185 1,063 1,063 767
Space Transportation QEatos. . .ooccceeeeeeaanns 2,933 2,936 2,882 2,828

Space and Ground Network, Communications and
Data SHES. s 775 752 162 726
Subtotal, Direct .. 16,339 16,016 16,307 16,309
CENTER MANAGEMENT AND OPERATIONS SUPPORT . v v s s v sy s 4 ,863 4,984 4,810 4,808
Subtotal, full-time pamarents.................. 21,202 21,000 21,117 21,117
Other than full-time pamerats......._____...__. 1,044 1,000 883 883
Total, Permanent RsIIOB. - ccmeeceeee e 22 ,246 22,000 22 ,000 22 ,000
SUM 15
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1985 ESTIMATES
RESEARCH AND FROGRAM MANAGEMENT

DISTRIBUTION OF BUDGET PLAN BY FUNCTION BY INSTALLATION
(Thousands of Dollars)
Johnson | Kennedy Marshall fational Space Goddard Ames angley Iewis
Total Space Space space Flight Technology Space Flight | Research | esearch |‘esearch
FUNCTION NASA Center Center Center Laboratories Center Center Center Center Headquarter!
Personnel and
Related Costs
1983 Actual.......... 881,497 145,615 86,466 141,380 4,431 145,6 15 83,626 106,887 95,295 72,182
1984 Budget... ssunnus 883,785 145,648 88,408 139,103 4,489 144,464 81,957 108,351 98,009 73,356
1984 Current......... 912,946 148,439 88,344 143,691 46 23 149,689 87,170 111,478 104,157 75,355
1985 Estimate........ 935,928 151,041 90,137 144,451 4,735 154,955 90,592 115,058 108,264 76,695
Travel
1983 Actual.......... 23,491 4,031 1,972 3,762 158 3,434 2,160 2,127 1,837 4,010
1984 Budget... sasnnns 25,700 4,773 2,063 3,720 151 3,885 2,212 2,325 2,086 4,485
1984 Current......... 25,700 4,448 2,256 4,001 170 3,676 2,391 2,294 1,979 4,485
1985 Estimate........ 28,000 4,971 2,688 4211 170 3,935 2,493 2,525 2,178 4,829
Operation of
Installation
1983 Actual.......... 292,356 45,515 72,833 39,124 1,756 31,541 21,434 23,688 21,637 34,828
1984 Budget snnsnnnnns 338,015 54,195 83,001 43,840 4,662 35,377 24,666 28,405 21,762 42,107
1984 Current......... 319,854 52,495 78,615 41,270 5,000 33,852 25,075 26,100 24,277 33,170
1985 Estimate........ 367,072 58,093 88,024 46,602 6,000 40,400 30,031 30,454 30,061 37,407
TOTAL
1983 Actual.......... 1,197,344 195,161 161,271 184,266 6,345 180,590 107,220 132,702 118,769 111,020
1984 Budget sussssnsss | 1,247 ,500 | 204,616 173,472 186,663 9,302 183,726 108,835 139,081 121,857 119,948
1984 Current......... 1,258,500 205,382 | 169,215 188,962 9,793 187,217 114,636 139,872 130,413 113,010
1985 Estimate........ 1,331,000 214,105 180,849 195,264 10,905 199,290 123,116 148,037 140,503 118,931
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
PROPOSED APPROPRIATION LANGUAGE

RESEARCH AND PROGRAM MANAGEMENT

For necesgary excenses Of cesearch in government laboratories
management of programs and other activities Of the Nauonai Aero-
nautcs and space Administration. not osherwise provided for nclud
wng uniforms or allowances therefor. as authorzed by law «3 USC
5901-3902) awaras; leass, nire. mainienance and operation of admin-
IStrative aircraft: purcasse (not to excesd [twenty-seven] thurty for
replacement only' and hire of zamenger motor vehicles: and mainte
nance and repair Of real and personal property, and not in excess of
[375.000] 3/00.000 car proyect for construction of now facilities and
additions to existing facilicies, repairs, and rehabilitation and modifi-
cation of facilities. { $1,258,800:]  $1,331,000 Provided. That
contracts may be entered into under this appropnauon for mainte
nance and operation of faciities, and for other services. L0 be pro-
vided during the nom fiscal vear: Provided futher, That NOt to exceed
$35.000 of tho foregoing amount shall be available for scientific con-
sultations Or ertraordinary expense, to be expended upon the approv.
al or authority of the Administrator and his determination shall be
final and conclusive 42 USC 2431 et. seq.. Department of Housing
and Urban Development—Independent Agencies Appropriation Act
1984.)
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
RESEARCH AND PROGRAM MANAGEMENT
PROGRAM AND FINANCING
(in thousands of dollars)

Budget Plan Obligations
1983 1984 1985 1983 1984 1985
Identification code 80-0103-0-1-999 actual estimate estimate actual estimate estimate
Program by activities:
Direct program:
1. Space transportation systens................. 493,592 453,200 473,800 493,536 453,200 473,800
2 Scientific investigations in space........... 184,022 213,900 225,800 184,022 213,900 © 225,800
3. Space and terrestrial applicationS..csssesesss 120,134 120,900 132,100 120,134 120,900 132,100
4.  Space research and technology .- sssssaannnnnns 91,304 108,200 121,600 91,304 108,200 121,600
5.  Aeronautical research and technology... ...... 247,324 300,800 314,400 247,324 300,800 314,400
6. Energy technology... seseesssssssassnssnsnnnss 5,235 —-— -— 5,235 -—
7. Supporting aCtiVity seesssssssssssnsnnnsnnnnsns 55,789 61,500 63,300 55,789 61,500 63,300
Subtotal direct program.._.___.___.____..._. 1,197,400 1,258,500 1,331,000 1,197,344 1,258,500 1,331,100
Total reimbursable program................. 44,473 50,900 40,345 44,473 50,900 40,345
10.00 Total ODIIQAtIONS. . cuvesnssnesnnsnnsnnsnnss 1,241,873 1,309,400 1,371,345 1,241,817 1,309,400 1,371,345
Financing:
Offsetting collections from:
11.00 Federal £undst v v a v s st s s e e e e e e s 24,634 28,626 29,445
14.00 NON=FadarTs]l SOMZCES v v s v s 19,839 22,274 10,900
21.40 Unobligated balance, start of Year ... -79 -— -
24.40 Unobligated balance, end of year —— — —
25.00 Unobligated balance BapSINg.ssusssssassssassssassssassssnssssnsnnsnsnsnsnsnnsnsnnsnsnnnnnnnns 135 -— -—
39.00 Budget authOrThy .o . .cueusassssssasassnsnsnsnssssnsnsnnsssnsnnnssnsnnnunsnnsnnnnnnsnnnunnss 1,197,400 1,258,500 1,331,000
Budget authority:
40.00 Appropriation, ., *esssssssrsssnsr s ssraEa A r R AN R R AR TR RN RN AT ETEEEEEEEAEEEEEEEERERER 1,197,400 1,238,500 1,331,000
4420 Supplemental FOr civilial PAY TALBE@S. e v et tatoererssesssssrsoressosstensasnsssrossacnasanses 20,000
Relation of obligations to outlays:
71.00 OblIgationS TNCUITEO, Netee s et erronensssestaseonasssntnsssassssssseasossseesosassnsosnsees 1,197,344 1,258,500 1,331,000
72.40 Obligations balance, start of year. ... iiiiiaaao. 133,266 89,931 92,931
74.40 cCbligated balance, end of YeAr s -89,931 -92,931 -92,931
77.00 Adjustments In expired a00oUmtS. - oo -1,116 —_— —
99.00 Outlays, excluding pay raise supplemental ... s.ccssesassssnsssssssnssssnsnssssnnsnnnnnnsns 1,239,562 1,235,500 1,331,000
91.20 Outlays from civilian pay raise supplemental . ...veccasusnasnssnsnsnnnsnssnsnsnnnsnnnnns 20,000
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1985 ESTIMATES

LYNDON B. JOHNSON SPACE CENTER

DESCRIPTION

The Lyndon B. Johnson Space Center (Jsc) is located approximately 20 miles southeast of downtown Houston,
Texas. Total NASA-owned land at the Houston site consists of 1,620 acres. The Center also utilizes an
additional 54,080 acres at the White Sands Test Facility, Las Cruces, New Mexico. The total capital
investment of tho Lyndon 5. Johnson Space Center, including fixed assets in progress and contractor-held

Tfacilities at various locations and the White Sands Test Facility, as of September 50, 1983 was
$981,801,000.

CENTER ROLES AND MISSIONS

The Johnson Space Center was established in November 1961, in response to the need In NASA for a Center to
manage the design, development and manufacture of manned spacecraft; for selection and training of astronaut
crews; and for the conduct of manned space flight missions. This need continued as the Nation proceeded
toward more ambitious undertakings such as the Apollo program, the skylab program, the Apollo-Soyuz Test
Project and the current Space Shuttle program. To meet this responsibility, JSC has developed unique areas
of recognized technical excellence within the civil service staff and facilities of superior merit; that is,
major technical facilities which constitute a Wational resource. The principal and supporting roles are:

PRINCIPAL
Manned Vehicles - development of manned space vehicles and associated supporting technology, including:

Space shuttle - development of the Orbiter and lead Center €or management of the Shuttle system;
providing sustaining engineering and logistic support for Space Transportation System (sTs) hardware,

including Shuttle configuration management, Shuttle sustaining engineering and Orbiter operational
procurement.

Environmental and Crew Support_systems - develop and demonstrate Environmental Control and Life support

Subsystems and Extravehicular Activity (eva) systems suitable for the Space Transportation Systems and
other advanced needs.

Environmental Effects Analysis - manage efforts to develop the data base and conduct analyses to
ascertain any environmental impact of STS operations.
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Supporting Technology Advanced Developments - development of prototypes, long lead time systems and new
procedures and software for advanced systems.

Advanced Missions - focus is on studies to define advanced transportation and orbital systems.

STS Operations - operational planning, crew selection and training, medical operations, Space Transportation
System Flight control, sxperiment/payload Flight control for attached payloads and STS utilization
planning/payload accommodation studies.

Space Station - System definition and engineering, integration, and technology.

Life Sciences:

Medical Research - establish human baseline data, investigate and develop countermeasures to solve space

medicine problems, and develop information techniques and equipment to support medical operation and
medical experiments.

Food Systems Technology - develop nutritional requirements and food processing systems in support of
human space flight.

spacelap Payload - development of Spacelab life sciences research capability through common operating
research equipment development; definition and development of in-flight biomedical experiments.

Lunar and Planetary Geosciences - develop and maintain technical discipline base for lunar and planetary
geosciences and planetary materials handling techniques.

Resource Observations - provide a discipline base for resource observations applications, including airborne
experiments and space-based flight sensors, such as the application of Landsat and other data to
agricultural crop forecasting.

SUPPORT ING

Space Research and Technology - management of the Orbiter Experiments Program: definition and development
of experiments in areas consistent with other JSC space roles.
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Distribution of Civil Service Workyears

RESMHAND DEvEumT......“I.........‘..-......

SPACE FLIGHT, CONTROL AND DATA COMMUNTCATIONS.esseos

Shuttle Production and Operational Capability
Space Transportation Qeratios

Total, direct vwalkyears.

CENTER MANAGEMENT AND OPERATIONS SUPPORT:ccccesccces

Total, full-time valyears.

Other than full-e

Total, wakyears.

1983

Actual

796

100
408

236

10
119
23
84

1

51

5
46

2,026

965
1,061

2,822

433

3,255

I
(9]

3,411

1984 - 1985
Budget Current Budget
Estimate &Estimate. Estimate .-
773 875 1,097
e 150 200
500 481 653
218 192 192
11 11 11
97 99 99
26 23 23
a4 59 59
4 1 1
21 31 21
5 5 5
46 46 46
1957 1897 1,675
887 887 619
1,070 1,010 1,056
2,730 2,772 2,772
529 437 437
3,259 3,209 3,209
136 113 113
3,395 3,322 3,322
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SUMMARY OF _RESOURCES REQUIREMENTS

Eunding. RPlan .BY. Function-

L1984 - 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousaﬁds of Dollars)

Personnal and Related OstS....cccoceeann... 145,615 145,648 148,439 151,041
Trael. . ' 4,031 4,773 4,448’ 4,971
Operation of Installation....... ... ....._. 45,515 54,195 52,495 58,093
A Facilities S&VIOsS...oooooooioolo. (23,777) (28,177) (28,610) (31,536)
B. Technical Savioss ... (6,081) (7,728) (6,891) (7,571)
C. Management and Operations............. .. (¥5,657r (18,290)  (16,994) (18,986)

Total, fund requirements.......... sess 195161 204,616 205,382 214,105
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PROGRAM DESCRIPTION

RESEARCH AND DEVELOPMENT Permanent Civil
Service Workyears

SPACE STATION-olo......oooll.looolo HO 000060 000000000000000000000 Hegoe0O0O0 EEGCOGOGOESIOLIOTISLES 200

Space Station effort will consist of definition and integration studies, and focused technology
activities.

SPACE—TRANSPORTATION CAPABILITY [BEMNT o iciiciceeeeene 653

The 1985 staffing provides for development, integration, and operations support for Spacelab Payload
Operations Control Center (rpocc), Upper Stages, and specific payload requirements for optional services.

Support of the Spacelab development effort includes establishing and controlling Shuttle interface with
the Spacelab, for overall safety requirements for the Shuttle/Spacelab, and support of the Marshall Space
Flight Center in the performance of its assigned responsibilities. JSC is responsible for crew mission
training in conjunction with flight hardware and the development and operation of shuttle/Spacelab
simulators and trainers, as well as Spacelab support resident in the Orbiter general purpose computer.

The Advanced Programs activities at JSC are planned and administered in a manner designed to support
future agency programs. The Center conducts in-house and contracted activities at both the major systems
and support technology level. Major systems studies are designed to identify total system concepts
including requirements, implementation methods, and programmatic analysis. Supporting technology activities
are conducted to insure readiness of the advanced sub-systems necessary for implementation of advanced
programs. Major emphasis at JSC over the past several years has been on satellite services to improve
utilization of the Orbiter.

PHYSICS AND ASTRONOMY.....‘Q.....Q..‘.........'..Il.lIl..C..l...ll.............. 11

JSC is assigned mission management responsibilities for the Earthward-looking remote sensing mission OsTA-
3, OSTA-5, and OSTA-7. These responsibilities include the mission planning, real time mission control,
mission requirements definition, and experiment integration. The Center will also have mission management
responsibility for dedicated Life Sciences Spacelab missions.

LIFE SCIENCES csceetessscsessosscscsssssssoncssasssossssssoscsssssoosssossssasscsscsscs 99

The Center has the lead role in evaluating human physiological changes associated with the space
environment and providing effective countermeasures to assure crew health and optimal performance, =.g., the
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space adaption syndrome (sas) activity which focuses on investigating the potential problems astronauts have
in adjusting to the weightless environment of space. The scientific activities are to define and develop
biomedical experiments for life sciences payloads. These experiments are also designed to utilize the space
environment to accomplish medical and biological research.

The medical activities provide for contingencies in flight involving onboard health services, training for
crewmen, ground-based support, and evaluation of proposed crew members. The objectives are supportive of
the Center"s responsibility for assuring astronaut health and safety, both during flight and on the
ground. The accomplishment of these objectives requires a well defined and continuing program that
incorporates medical research, operations, laboratory support, and clinical medicine.

The bioengineering activities iInclude dedicated Life Sciences Spacelab experiments and integration for
human experiments. To this end, science experiments have been selected, and experiment hardware development
has been initiated. JSC has mission management responsibility for the life sciences payloads, which
includes systems management and engineering of the payload equipment and operation of the payload during

flight.
Permanent Civil
Service Workyears
PLANETARY EXPLORATION: et ueseosososasasncausossosasososssnsacassssossansassosans 23

The Center supports the Agency®s planetary exploration program in the area of geosciences where a strong,
active research group is required to support future programs, provide curatorial support, assist iIn
information dissemination and interact with outside scientists. To provide this support, the research group
makes an active contribution to our knowledge of the compositions, Structures and evolutionary histories of
the solid bodies of the solar system. The Center has an ongoing program of analysis of planetary materials
and of remote sensing data, a theoretical studies program and a program which is involved in the development
of remote sensing instrumentation. The definition of geoscience requirements for future planetary flight
missions is an important role for the geoscience group which is involved in extensive interaction with the
planetary science community.

SPACE APPLICATIONS .« e eeseanusoncsaannssncsoasseaosnsssssosassanssssasssnnnsess 59

The earth observations discipline is divided into two major areas: technology development and
applications projects and flight projects. Js¢'s responsibility entails the conduct and implementation of
major tasks in each of these areas.

Technology development and applications projects use remotely-sensed data to understand the Earth
processes from a planetary viewpoint including physical, chemical and biological processes, global
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vegetation, water, soil, energy and biogeochemical cycles. Studies of data systems and techniques
associated with these and other applications are also being conducted.

Applications Flight Projects responsibilities at JSC center on Shuttle payload instrument development.
The Large Format Stereo Camera is being developed for flight on the Shuttle. Responding to airborne
measurement requirements, JSC develops and implements an aircraft sensors plan. Involved is the testing,
maintenance, and operation of a wide variety of remote sensors to provide data to investigators.

Permanent Civil
Service Workyears

TECHNOLOGY UTILIZATION .« s« e sesaseessosonsosesosnonsanesnossnsonosssassssoasssoes 1

The Technology Utilization program transfers new knowledge and innovative technology resulting From NASA's
research and development programs for application to industry, medicine, and the public sector.

AERONAUTICAL RESEARCH AND TECHNOLOGY « et et e easosssosecesesosessessnesesensassssss 5

The Center 1is continuing its efforts in the Ffire testing of aircraft interior panels fabricated with newly
developed materials. JSC is also investigating the toxicity of the thermodecomposition (pyrolysis) products
of several candidate aircraft/spacacraft materials. 1In addition, Jsc is jointly working with the Langley
Research Center on a study for the development of advanced information processing systems architecture which
will meet the needs of future aircraft and spacecraft flight control systems.

SPACE RESEARCH AND TECHNOLOGY « e e e v osessasanansnsasasosassasesossssssssscssnsnnns 46

Systems and design studies are being performed to: develop technology, fabricate, and test components of
a Synthetic Aperture Imaging Radar research fuel cell and electrolysis cell technology to demonstrate
suitability to large orbital energy conversion and storage requirements; collect d4ata (using the Shuttle
Development Flight Instrumentation and instrumentation daveloped by the Orbiter #xperiments Program) that
will augment the research and technology base for future transportation systems design; collect and analyze
Fflight mechanics data for the determination of aerodynamic coefficients from Orbiter flight data; develop
automation technology applicable to the Space Transportation System; develop berthing/docking Systems
technology required €or future large space systems; and design, fabricate, and test advanced thermal
protection systems. Also underway are studies to develop and design a more efficient environmentally
controlled life support system; to develop technologies to increase the effectiveness of man-machine
interactions iIn space; and to collect and analyze data on the hypervelocity impact properties of composite
materials used in spacecraft structures. The Center will also manage the integration of OEX hardware into
Shuttle Orbiters.
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SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS Permanent Civil
Service Workyears

SHUTTLE PRODUCTION AND OPERATIONAL CRAPABILITY cesccsessncscencsansenssssssosossonsca 619

The Space Shuttle Program Office of JSC has program management responsibility for program control, overall
systems engineering, and Space Shuttle system integration, providing management of the 'Lead Center™
functions as related to the Space Shuttle program and the overall systems management and integration of all
elements of the program. The Space Shuttle Orbiter Project OfFfice provides overall management of the
production of the Orbiter system. This includes management of various elements of the total Orbiter system;
2.g., structures, propulsion, power, and avionics and to lower elements within the subsystems. Activities
consistent with a phased delivery of the total Orbiter fleet, and procurement of necessary initial flight
and ground support equipment will be continued.

To integrate all vehicle systems into an efficient operating system, many detailed interfaces and
functional performance features must be identified and defined. Specific interface control documents are
identified and established, including the flight system and the flight to ground system. General capability
and performance criteria are established for special areas of consideration such as electromagnetic
compatibility and lightning protection. Systems operations require the preparation of systems performance
data and operational information.

Although major Space Shuttle flight system elements have been individually managed through designated
Shuttle element project offices and related provisions contractors, a relatively large quantity of
supporting equipment is supplied to the program through other elements of JSC. Examples of such equipment
are: extravehicular mobility unit, portable oxygen system, closed circuit television, survival radio sets,
dosimetry, crew equipment, photographic camera systems, bioinstrumentation.

Since the Orbiter represents an integrated complex of technical and engineering disiciplines, specific
suptasks have been assigned to a variety of technical organizations at JSC. Included in these tasks are:
providing technical expertise in the Orbiter life support systems; performing engineering analysis and
performance evaluation for communication and tracking systems ground testing; providing expertise in
guidance, navigation, control, instrumentation and electrical power distribution; management and operation
of environmental test chamber; analysis and evaluation of the Orbiter hydxaulics system, auxiliary power
unit, orbital manuevering system components, reaction control system engine valve leak detection techniques;
analysis vehicle attachment and separation systems; analysis of total Shuttle systems, shuttle/payload
interface, crew station evaluation, and Shuttle airlock evaluation, etc; and engineering analysis to
determine overall vehicle performance characteristics in the area of aerodynamic performance, flight
characteristics, performance, and dynamics including aeroelasticity.

The successful flight and operational performance of the Space Shuttle is dependent on the proper

RPM 1-8




functioning of integrated electronic equipment. Collectively, these are termed the Integrated Avionics
System. Avionics provide the Shuttle pilots and crew with the total assessment and command capability
necessary to manage, fly, and operate the vehicle. Because of the critical nature of this system, very
close attention i s given to the identification of performance requirements and integrated performance.

A variety of avionic elements are included within the shuttle system, each of which requires the attention
of a group of technical experts. These elements include: guidance, navigation and control, data
processing, communication and tracking, instrumentation, displays and control, solid rocket booster control
and recovery interface, power and control, and external tank propellant control and instrumentation.

The MCC 1is being upgraded to provide the ability to separate a secure data string for Department of
Defense Shuttle mission support.

Orbiter avionics software development in the STS Operations era will provide for payload support. This
will include general capabilities for Spacelab, and Upper Stages, with flexibility available to implement
specific payload requirements as optional services.

Permanent Civil
Service Harkyears

SPACE TRANSPORTATION OPERATIONS: e eeeescacsacosacsssassnassosassassasasassnsesas 1,056

Space Transportation Operations staffing provides for Shuttle operational flight program management
including vehicle system integration; MCC operations; crew equipment and crew training; and flight and
mission planning and operations.

Mission Flight Support includes a wide variety of planning activities ranging from operational concepts
and techniques to detailed systems operational procedures and checklists. Tasks include preparation of
development system and software handbooks, flight rules, detailed crew activity plans and procedures,
development of mission control center and network systems requirements, and operations input to the planning
for the selection and operation of Shuttle payloads.

Operations flight design includes: the identification of operational requirements for the design of
planned and improved spacecraft systems; the development of Elight techniques for utilization of these
systems; the development of nominal and contingency flight profiles for all Shuttle missions. This includes
conceptual level profile development and analysis beginning about two years before the flight, and
operational profile development and analysis, accomplished immediately prior to the flight. As in OFT, the
software activities for operational flights also include the continued development, definition, and
verification support of the guidance, targeting, and navigation systems software requirements in the Orbiter
and MCC. Software changes for Orbiter improvements will upgrade capabilities and performance.
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Specific flight planning activity encompasses the flight design, flight analysis, and software
activities. The Fflight design tasks include supporting the crew training simulations and development of
Fflight techniques. Flight design products include conceptual flight profiles and operational flight
profiles which are issued for each flight. The software activities include the development, formulation,
and verification support for the guidance, targeting, and navigation systems software requirements in the
Orbiter and MCC. In addition, the flight dependent data located in the erasable memory (mission-to-mission
changes) is developed from the flight design process for incorporation into the Orbiter software and MCC
systems.

Reconfiguration tools (hardware and software systems) to permit support of the high flight rate of the
1980"s will be implemented in the Shuttle Mission Simulator complex and procedures training facility. The
capability for near-continuous training of a number of flight crews for differknt types of missions with
different payload requirements and on different- Orbiters will require management and utilization of a very
high volume of data. Therefore, automated tools are essential to support this pace of training. In
addition, simulator system upgrades are continuously being made to keep up with the changes to the Orbiters.

Furthermore, there is provision for rapid handling of mission-to-mission software changes (flight
dependent data iIn erasable memory) and associated verification on a near production line basis because of
the greater mission rates. To accommodate the production-line type of work, emphasis is being placed on
software tools and the associated automatic data processing equipment hardware which now comprise the
Software Development Laboratory and the support of the Software production Facility.

Permanent Civil

CENTER MANAGEMENT AND OPERATIONS SUPPORT. s esseessosonnossnnnsoossnaasosnnnns 437

Center Management and Operations Support is provided to all JSC organizations which cannot be identified
exclusively to a single program or project. The civil service personnel involved in this support include
the following:

Director_and_Staff - The Center Director, Deputy Director and immediate staff; <.g, Legal, Patent Counsel,

Equal Opportunity, Technical Planning, and Public Affairs.

Management Support = Those who will provide information and control service supporting all levels of
Center management, both program and functional. Specific functions include resources and financial
management, program control, contracting and procurement, property management, personnel management, and
management systems and analysis.
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Operations Support - Those who manage or provide for the operation and maintenance of institutional
facilities, buildings, systems, and equipment, including those who manage or provide technical services such
as automatic data processing, reliability and quality assurance, medical care, and photographic support.
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I.

RESOURCE REQUIREMENTS BY FUNCTION

PERSONNEL AND RELATED COSTSceccsvccccscccccsse

Compensation and Bensfits

1. Compensation

a. Full-time pamarant...ooooooooo....
b, Other than full-time permanent........

., Reimbursable detailees................

subtotal, Compensation and Benefits...

Supporting Costs

1. Transfer of par=ovel...................
2. Personnel tralnig-.-coooeeeoomoaaann..

subtotal, Supporting Gsts............

Total, Personnel and Related Gosts........

1983
Actual

145,615

123,777
2,364
3,213

__ 1,591

130,945

13,917

144,862

125
— 628

57615

1984

Budget
Estimate

(Thousands of Dollars)

Current

1985

Budget

Estimate Estimate

145,648 148 .,A39 151,041
122,637 124,738 125,335
2,622 2,042 2,072
3,400 3,635 4,235
1,385 1,977 1,999
130,044 132,392 133,641
14,684 15,187 16,496
144,728 147,579 150,137
250 250 263
670 610 641
920 860 904
145,648 148,439 151,041
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Explanation of Fund Requirements

1984 1985
1983 Budget Current Budget
Actual Estimate Estinmate Estimate
(Thousands of Dollars)
A. Cetipensation and Byefts..................._. 144,862 144 728 147,579 150,137
1- G]_T‘H_mti_ql—_—-_ -------- A B BB EEEEEEEEEEEEEED -130194'5 1307'044 1321392 l_§_3=641
a. Full-time pamarent. ... 123,777 122,637 124,738 125,335

The current estimate for 1984 reflects a change from the 1984 budget estimate due to the recent pay
raise and a reduction of permanent workyears.

Basis of Cost for Full-time Workyears

In 1985, the cost of full-time workyears will be $125,335,000, an increase of $597,000 over 1984.
The iIncrease is calculated as follows:

Cost of full-time workyears N 1984..ccccecevetscosnsncccasscnsssnsssnnncsses 124,738

COST INCreasesS TN 1985 civeceessscetsasrsssesecssesssscccssscscncsasscnsonsnnass

+4,340
Within grade and career advances:
Full year effect of 1984 atiOB.ccccoococcccccaaaaaa. +1,060
Partial year effect of 1985 actiOB..ccccecmccccaaaaa-n +1,385
Full year effect of 1984 pay INXeESS..ccceccccccccaann. +1,416
One more paid day N 1985..cseerevscocsncnscncsssassoansns +479
COST decreases N 1985 cccccsesscscsssscssnssonssrsscssssscasasssscsssnssssans -3,743
Turnover savings and abolished positions:
Full year effect of 1984 actias............. - -1,624
partial year effect of 1985 atiOB..cccccccmccccaann-. -1,484
Alteration in the method of calculating salaries paid..... -102
Reduction related to the Governmwnt-wide initiative to
reduce the number of GS/GM 11-15 pPOSItIONSsssssssssssnnns -533

Cost of full-time Workyears BN 1985...cceteessccsessassosssassasssnsssnsses 125,335
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1984 1985

1983 "Budget "~ Current Budget
Actual . Estimate Estimate_ Estimate-

(Thousands of Dollars)

b. Other than full-time permanent

1. (€0 > 2,364 2,622 2,042 2,072
2. WorkyearslIIIIIIIIIIIIIIIIIIIIIIII 193 194 157 158

The distribution of 1985 workyears is as follows:

Program Workyears

Celling IO B S oo oo e e 113
Developmental praars. . q oo (81)
ST T o] o Yo | =11 ¢ F- T (13)
Other temporary PrOrSI B, .o cec e ccccc e e —c e —ma e (19)
Youth Opportun i ty pmrarTS- R @ B B EEEESESEESEEEEEEENEEESESEEEEEE NN EEEEEEEEEEEEEENEREGR 45
Total. o 158
Cc. Reimbursable detailess.... ... ... 3,213 3,400 3,635 4,235

The military personnel Jd=tailed to the Johnson Space Center on a reimbursable basis are
individuals experienced In manned space flight and related fields. Each individual performs a function
essential and critical to current and future programs. The iIncrease from the 1984 budget estimate to the

1984 current estimate is the 1984 pay raise. The increase In the 1985 estimate reflects the addition of new
astronaut trainees to support the increased Shuttle flight rate.

d. Overtime and other compensation..... senss 1,501 1,385 1,977 1,999

Overtime in 1985 will be used primarily in support of Shuttle flights; «.g., crew training,
trajectory optimization, data reduction integration laboratory, and related support activities. The

increase from the 1984 budget estimate to the 1984 current =sitimate reflects 1383 experience and the
increased Shuttle flight rate.
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-
1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dol lars)
2. BIEMtS...ce 13597 14,684 15,187 16,496

The following are the amounts of contribution by category:

Civil Service Retirement Rud._........_. 8,712 8,778 8,856 9,115
Employves life WBaae................... 345 362 355 356
Employee health imwraxe............... ;- 3,034 3,557 3,790 4,341
Workmen®s aopasatian.coocoomoomoaaoo... 474 600 600 600
[ S T T S T S S 70 70 213 665
(122 e (< 1,238 1,307 1,363 1,409
Other EtS.ooeeeeeeecccceeeeeas — 44 10 lo 10

1o 7= 13,917 14,684 15,187 16,496

The increase from the 1984 budget estimate to the 1984 current estimate is due primarily to the

reduction of permanent personnel positions offset by the recent pay raise and FICA for new employees.
Workmen®s Compensation estimates for 1984 and 1985 reflect estimates based on Department of Labor
billings. The increase from 1984 to 1985 is primarily due to the effect of the recent pay raise, the
government's share of health insurance cost, and new employee FICA.

B, Supporting @HS. ccceeccocccceecceeececaeas 753 920 860 904

1. Iransfer of parsavel....oooooeeeeeeo . 125 250 250 263

Transfer of personnel includes movement of household goods, subsistence and temporary expenses, real

estate and miscellaneous moving expenses related to change of duty stations. The increase in the 1985

reflects expected increases in transportation rates.

2- Personnel traininillllllllllllllllllllllllll 628 670 610 641

The

The purpose of the JSC training program is to continue the development of skills and knowledge of

civil service employees in order to maintain a state of the art technology to more efficiently support JSC
roles and missions. The increase from 1984 to 1985 reflect a small increase in the level of training as

well as an increase in projected tuition and other training costs.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
IT. TRAVELeeceoscscocoacscscsaasscasncanscsannannss 4,031 4,773 4,448 4,97
Summary of Fund Requirements
A Program Trael........... ymmm e m————————— 3,290 4,312 3,636 3,959
B. Scientific and Technical Development Travel..... 287 221 316 490
Cc. Management and Operations Trael................ 454 240 496 _ 522
Total, Travel civeenssssnsnnsnnannnnsnnannnnnns f70§} fl???. i:ﬂfﬁ fi?Zi
Explanation of Fund Requirements
A. Program- T m e memememeeeememe—e——————— 3,290 4,312 3,636 3,959

Program Travel is specifically required for accomplishment of the Center®s mission and accounts for
approximately 80 percent of the travel budget for 1985. The 1984 and 1985 travel supports the planned
increase of STS operational missions. This includes the increased activities, both ddmestic and foreign,
related to future STS payloads from the private sector. Travel will be required to support operations
activity including launch, mission support, coordination of engineering and technical activities, and
support of payload technical integration. The decrease from the 1984 budget estimte to the 1984 current
estimte reflects 1983 experience and the number of STS operational missions. The 1985 estimate reflects
expected increases In transportation costs.

B. Scientific and Technical Development Travel..... 287 221 316 490

Scientific and technical development travel permits employees to participate in meetings and technical
seminars with other representatives of the aerospace conmunity. In addition to anticipated increases in per
diem and travel rates, $155,000 is included in 1985 as part of the NASA-wide increase in funds €or greater
participation by J3C scientists and engineers in technical meetings and symposia.
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emaeo...7984 1985
1983 Budget Current Budget
Acetual Estimate __ Estimate Bstiaate

(Thousands of Dollars)

C. Management and Operations Travel......ccocevuves 454 240 496 522

Management and operations travel is used for the direction and coordination of general management
matters. It includes travel in such areas as personnel, financial management, and procurement activities;
travel of the Center's top management to NASA Headquarters and other NASA Centers; and local
transportation. The increases from the 1984 budget estimate to the 1984 current- estimate and the 1985
estimate reflect 1983 experience and expected increases in transportation costs.
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———1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

ITI. OPERATION OF INSTALLATION.acccococscsccnasesss 45515 54,195 52,495 58,093

Summary of Fund Requirements

A, Facilities SaVICES. cooooce e 23,777 28,177 28,610 31,536
B, Technical SAVICSS. .o eeaeeae 6,081 7,728 6,891 7,571
C. Management and Operations....... sesssssssanneens 15657 18,290 16994 18,986

Total, Operation of Installation............... 45,515 54,195 52,495 58,003

Operation of Installation provides a broad range of services, supplies, and equipment in support of the
Ceater's Institutional activities. These are divided into three wmajor functional areas: Facilities
Services, the cost of maintaining and repairing institutional facilities and equipment, and the cost of
custodial services and utilities; Technical Services, the cost of automatic data processing for management
activiries; and the cost of educational and informational programs and technical shops supporting
institutional activities; and Management and Operations, the cost of administrative communications,
printing, transportation, medical, supply, and related services.

The decrease from the 1984 budget estimate to the 1984 current estimate is primarily due to the delay and
deferral of activities and a rephasing OF support contractor funding plans to accommodate the Congressional
reduction in the 1984 request and partial absorption of 1984 increased pay costs. The increase in 1985
includes rate increases €or energy, support contracts, administrative communications, and an operational
maintenance initiative.
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e --1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. FACILITIES SERVICES.ecesesssosnssssannannssonsss 23,77 28,177

28,610 31,536

The Johnson Space Center is located on 1,620 acres with a complex of laboratory and office buildings, as
well as test facilities. This encompasses 2,822,616 gross square feet of building space in 91 primacy
buildings including eleven major technical facilities. There are also an additional 37 secondary
buildings. This physical plant supports an average daily on-site population of approximately 8,224
personnel plus an additional 3,835 personnel located off-site at nearby facilities and Ellington Air Force

Base. These budget estimates also include resources associated with the physical plant requirements of the
White Sands Test Facility and for facilities used at ElIlington Air Force Base.

1. Maintenance and Related ServiceS. ssssssssnns 5,985 8, 753 8,586

________ 9,903

2. Custodial Serviges............occooeoooeao.. 4.166- 5,167 5,131 5,323

3. Utility SaViGES....oooooiiiaee 127626 14,257 14,893 16,310

Total, Facilities Sarvioss................ 23,777 28,177 28,610 31,536
Explanation of Fund Requirements

1. Maintenance and Related.Senvices............ 6,985 8,753 8,586 9.903

This activity involves routine maintenance and facilities support for JSC at Houston, as well as
White Sands Test Facility and ElIlington Alr Force Base, and includes such activities as support for utility
systems; administrative office alterations and painting; mowing and edging of 620 acres of improved land and
mowing another 694 acres of unimproved land; cultivation, mulching, fertilizing, insect control, and care of
trees and shrubs; engineering design, drafting, and specifications preparation for construction of
facilities; minor construction and repair projects; and other facility and system design and modification
tasks. The change from the 1984 budget estimate to the 1984 current estimate is primarily due to support
contractor rates neing lower than expected. The increase from 1984 to 1985 reflects not only anticipated
support service contractor wage rate increases and expected 1985 price levels for supplies, materials,
aquipment and other contractual effort, but an increase of $800,000 as part OF the NASA-wide augmentation 1IN
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Operational Maintenance effort. This augmentation will provide a level of activity more consistent‘with gﬁe
National investment in the JSC physical plant.

2. Custodial Sywaes. ... 4,166 5,167 5,131 5,323

This activity involves support contractor effort at JSC to provide security guard services such as
protection of government facilities, equipment, and classified information and badging for all on-site
personnel and official visitors; janitorial services to 2.55 million square feet of floor space (including
highly specialized cleanroom services); and fire protection services such as maintenance of alarms and fixed
Fire fighting equipment, and industrial safety and inspection. The change from the 1984 budget estimate to
the 1984 current estimate reflects 1983 experience offset by the replacement of a fire truck. The iIncrease
in 1985 is due, for the most part, to expected support contract rate increases.

3. Utility SOVIGsS. oo 12, 626" 14,257 14,893 16,310

This category includes purchased utilities and support contractor effort for the operation and
maintenance of the utility distribution system at JSC. The increase from the 1984 budget estimate to the
1984 current estimate is higher utility consumption related to Shuttle mission activities offset by utility
rates lower than expected. The 1985 iIncrease is utility and support contract rate Increases.
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1985

1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
B. TECHNICAL SERVICES.:uessocreessssonanoaosnnsosns 6,081 7,728 6,891 7,571
Summary of Fund Requirements
1- AUtomatiC Data~~P‘l:9?_‘e_S'S_in’i EEEEEEEEEEEEEEEEEE®N 3,777 4,480 3,515 4, 027 R
a- Equipmentlllllllllllllllllllllllllllllll 697 619 326 665
b. Queratios.. ... . .- 3,080 3,861 3,189 3,362
2. Scientific and_Technical _lnformation. ....... 1,405 2,448 2,333 2,459
3. shoE qu SuBBQF_t_‘g.e_I;\_,_]‘__'C_e_S- " B B B EEENEENEEENEESEEDRBEDSR _899. 800 1 ,043 1,085
Total, Technical Services....ccooeeeen.. .. 6,081 7,728 6,891 7,571
Explanation of Fund Requirements
1. Automatic Data Processingessssssssssnsnsnnss 3,777 4,480 3,515 _ 4,027

This activity provides support to all JSC administrative ADP functions; included within this area
are institutional portions of lease and maintenance costs of hardware systems within the Central Computer
Facility, as well as contractor effort for computer programming, operations, keypunch, and other support
personnel. The ADP systems supported include institutional management, finance and accounting, procurement,
contract status and tracking, personnel management, and utility tracking. The decrease from the 1984 budget
estimate to the 1984 current estimate is the deferred realignment of programmers to help accommodate the pay
raise absorption. In 1985 the iIncrease is due primarily to support contract rate increases and purchases of
replacement equipment.

2. Scientific_and .Technical Information. .ssssss 1,405 2,448 2,333 2,459

This activity provides for a public affairs educational and informational program and support to the
Center in provision of various scientific and technical information services. Included in the public
affairs program are: motion picture production from script to screen; film clip preparation; exhibit
management and refurbishment; visitor orientation tours; lecturing; mail answering services; and other
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The decrease from the 1984 budget estimate to the 1984 current estimate is

public affairs activities.
The increase in 1985

mainly due to a reduction in support contract workyears offset by rate increases.
reflects expected contract rate increases.

oL, 1984 . 1985
1983 Budget Current Budget
Actual Estimare Estimate  Estimate —
(Thousands of Dollars)
899 800 1.043 1.085

3. Shop apnd _Support Services...................

These funds provide for a support contractor who provides JSC graphics and photographic services.
Graphic materials are prepared for use in presentations and senior management reviews. Various kinds of
film are processed and reproductions and reprints made. An increase in support contract workyears is the
reason €or the increase between the 1984 budget and 1984 current estimates. The increase in 1985 reflects

support contract rate increases.
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-1984 1985

1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. MANAGEMENT AND OPERATIONS:ceesvesososssoscncosss 15,657 18,290 16,994 18,986

Summary of Fund Requirements

1. Administrative CommunicationS ssssssssssssnas 5,337 6,121 6,082 6,876
2. Printing and ReproduCtiON.essssssssssssssnnns 220 240 220 247
CHN [ 12 0= 00 1 = 1o o I 2,933 2,783 2,705 2,898
4. Installation Common S&YVAGES......ceeeee--.. 7,167 9,146 7,987 8,965

Total, Management and Operations.......... 15,657 18,290 }6'99f, ;8,986

Explanation of Fund Requirements

1. Administrative ComunicationsS. ..o cccceeeen-. 5,337 6,121 6,082 6,876

Communications support for JSC and WSTF consists of local and long distance telephone service, and
other communications services. Local service includes Centrex lines and telephones at JSC and WSTF. Long
distance service includes the cost for s, commercial toll calls, and a small number of dedicated voice
circuits. Other communications services include teletype and wire news services; the operation and
maintenance of a closed circuit v system; and local radio networks for fire, security and custodial uses.
The reduction between the 1984 budget and current estimates is due to more recent estimates of the impact of
deregulation and divestiture on local telephone rates. The increase in 1985 is the full year impact of
divestiture and deregulation.

2. Printing and Reaodction o oooooooo... 220 240 220 247

Printing services are provided by on-site and off-site facilities. The on-site printing plant,
operated by JSC personnel, produces approximately 60 million units each year. In addition to this on-site
printing plant, JSC also purchases printing from private firms through Government Printing Office contracts,
about 52,000,000 units each year. Purchased printing is overflow requirements that cannot be handled on-
site, and printing which requires capabilities not available at the on-site plant. The decrease from the
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1984 budget estimate to the current estimate reflects 1983 experience. The increase in 13385 reflects
expected increases in supplies and materials costs.

1984 1985
1983 Budget Current Budget
Actrat Estimate Estimate Estimate-

(Thousands of Dol lars)

3! TranSjortation. EEEEEEEEEEEEEEEEEEEEEEEENEENENN 2,933 2,783 2,705 2,898

Transportation includes administrative aircraft maintenance and fuel costs, lease of passenger -
vehicles and trucks, including GSA drivers and dispatchers and maintenance of vehicles. The decrease from
the 1984 budget estimate to the 1984 current estimate is due primarily to maintenance for the administrative
aircraft accomplished in 1983 rather than 1984. The 1985 increase is due to an increase in aircraft
maintenance plus escalation of supply and equipment costs.

4. Installatierr Common Sarviess— .o ooeeeoe.. 7,167 9,146 7,987 8,965

These services support Center management and staff activities, provide medical services, and cover
various installation support services. Center management and staff functions include legal, personnel,
procurement, and EEO activities. Medical services provided include occupational medicine and environmental
health, consisting of the operation of the JSC on-site clinic; emergency assistance at Ellington Air Force
Base (EAFB); providing physicals for JSC personnel at Downey, California; medical consultation and crew test
support; industrial hygiene; radiological health; and an environmental health laboratory. Installation
support services include administrative supplies, materials and equipment at the Center and at White Sands
Test Facility; identification and cataloging of supply requests, placing orders on the proper Federal
Schedule Contracts and maintaining a stock catalog; operation of a central receiving depot for supplies;
warehousing; bonded storage and storage of hazardous materials; stock issuance; payments for postal
services; shipping and packing of supplies and equipment both locally and for long distance movement; moving
and hauling of items within JSC; delivery of supplies, materials and equipment purchased from local
suppliers; JSC share of operating costs at zArs; stenographic services; torts and claims; inspection
services; and miscellaneous adminstrative support. The decrease from the 1984 budget estimate to the 1984
current estimate reflects a reduction in administrative equipment replacement to help accommodate the 1984
pay raise absorption. The increase In 1985 reflects resumption of equipment replacement deferred in 1984,
along with support contract rate increases.
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1985 ESTIMATES

JOHN F. KENNEDY SPACE CENTER

DESCRIPTION

The John F. Kenn 4d; Space Center (KSC) is located 50 miles east of Orlando, Florida. Th= totalland nd
water area occupied by the installation is 139,305 acres. NASA owns 82,943 acres of that total. The
remainder is comprised of the Banana River Causeway Easement (271 acres), the Indian River Causeway Easement
(96 acres), and Florida-owned submerged lands with Deed of Dedication (55,795 acres).

Space Shuttle flights began at K in 1981 and will begin at Vandenberg Air Force Base, California in
1985. Expendable launch vehicle operations are conducted at both the Air Force's Eastern Space and Missile
Center, at Cape Canaveral Air Force Station, Florida, and the Western Space and Missile Center at Vandenberg
Air Force Base, California, which is located six miles west of Lompoc, California. Activities at Bendenberg
are accomplished within a host-tenant agreement with the Air Force.

The NASA capital investment at the Kennedy Space Center, Cape Canaveral Air Force Station, and Vandenberg
Air Force Base, including fixed assets in progress and contractor-held facilities as of September 30, 1983,
was $2,563,076,000.

CENTER ROLES AND MISSIONS

The Launch Operations Center was established at Cape Canaveral, Florida, in July 1962 to serve as the
primary NASA center for the test, checkout, and launch of space vehicles. In late 1963, it was named the
John F. Kennedy Space Center and in 1964 the Center was relocated to Merritt Island. This site was chosen
because of its unique geographical characteristics, climate, local growth capability, accessibility, and
availability. The Center has since become the major free world launch site with a unique civil service
staff of unparalleled expertise in the test, checkout, and launch of space vehicles and in the design of
associated ground support equipment. The technical facilities developed at KSC represent a recognized
national resource. The principal roles of the Center are:

Space Transportation System (STS) Ground Operations = includes Space Shuttle launch preparation, launch,
landing and refurbishment, Spacelab and Spacelab payloads ground processing, Cargo/experiment integration
and processing, upper stages ground processing, and operation and maintenance of ground support equipment.

Expendable Launch Vehicle Operations = includes launch preparation, checkout and launch for the current
inventory of launch vehicles.
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II.

I1I.

Personnel and Related Costs....
Travel. ...t
Operation of Installation......
A. Facilities Services.. caasns
B. Technical Services.........
C. Management and Operations..

Total, fund requirements....

SUMMARY OF RESOURCES REQUIREMENTS

Funding Plan by Function

1984

Current
Estimate

(Thousands of Dollars)

1983 Budget
Actual Estimate
86,466 88,408

1,972 2,063
72,833 83,001
(46,915) (51,440)
(6,149) ( 7,781)
(19,769) (23,780)
161,271 173,472

88,344

2,256

78,615
(47,787)
(7,656)

(23,172)

169,215

1985
Budget

Estimate

90,137

2,688

88,024
(50,464)
(8,784)

(28,776)

180,849
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Distribution of Permanent Workyears by Program

1983 Budget
Actual Estimate
RESEARCH AND DEVELOPMENT . s s s s tsessssssossorsossscons 363 380
Space SEEON- - o oo 24 —
Space Transportation Capability Development....... 216 250
Space Science and ApplicationNS.ssssssssnsssnnnnnss 111 113
Physics and ASrOmONY. - - .o oiccieececcaecee e 108 107
Life SCIeN0ES. oo e 2 4
SpaceAppliCationSllllllllllllllllllllllllllllll 1 2
Technology Utilization. - . ..o oieooi i 7 5
Aeronautics and Space Technology.sssssssssnannnnns 5 12
Space. .o CemssEsEEsEEsEsEEsEEEEEEEEEEEEn 5 12
SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS....... 1,210 1,165
Shuttle Production and Operational Capability..... 195 154
Space Transportation OperationNS..ecsssssssssssnnsns 1,015 1,011
Subtotal, direct... ... ... 1,573 1,545
CENTER MANAGEMENT AND OPERATIONS SHRRI........_... 520 545
“Ibtal, full-time workyears. .. svssassssannsnnnnns 2,093 2,090
Other than full-time workyears .issssssssssssnnnnns 97 98
Total / permanent V\K)rl(years ........ E s s s EEEEEEEE NN 2’190 2’188

1985

Current sudget
Estimate Estimate
427 530
75 100
223 297
111 111
108 108
2 2
1 1
-7 7
A1 15
11 15
1,140 1,037
154 126
986 911
1,567 1,567
515 515
2,082 2,082
90 90
2,172 2,172
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PROGRAM DESCRIPTION

Permanent Civil

RESEARCH AND DEVELOPMENT Service Workvears
SPACE STATION: ¢ e s s vsnssooesassossasosssvssasassssesssessossosssosssssssossscsscssssas 100
Space Station effort will consist of definition and integration studies, and focused technology

activities.

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT....coviiiiiiiiiecee 297

The upper stages currently consist of the Inertial Upper Stage (1US), Centaur, and the Payload Assist
Module (PAM). These upper stages are expendable, propulsive stages intended for use in the deployment of
Space Shuttle transported payloads to high energy orbits not attainable by the Space Shuttle alone.

Under current plans the PAM has been developed, checked out and mated to a payload by the PAM commercial
developer, McDonnell Douglas. K3C has responsibility for integration of the PAM and its payload into the
Shuttle payload bay. KSC is currently engaged in modifying the launch site facilities to accommodate the
use of the Centaur as a Shuttle upper stage. These modifications, which affect all major launch facilities
and in particular the launch pads and mobile launcher platforms, are planned for completion in time to
support the Galileo and International Solar Polar missions in 1986.

The Center's role in the Spacelab program is similar to that of the Space Shuttle; that is, KX
is responsible for launch site development and for ground operations. KSC has responsibility for verifying
that the Spacelab flight and ground systems are compatible with the Spacelab, with each other, and with
safety requirements. The first Spacelab flight unit flew aboard STS-9 i n November 1983.

KX will provide facilities and support to the various developers and experimenters during processing at
KSC. KSC, in concert with other NASA organizations must analyze potential payload users' requirements and
activities. Based on experience gained during the Expendable Launch Vehicle program, K will monitor

payload activity from conception; participate in design reviews to ensure compatibility with KSC facilities;
and provide support coordination during the payload checkout and launch at KSC.

PHYSICS AND ASI‘W\/I_Y N EEEEEEEEEEEENEENEEEEEEEEEEE NN NN NN EEEEEEEEEEEEEEEEEEEEEEENR 108

K is responsible for planning and coordinating Level 1V integration and launch site support of mission
experiments for Spacelab missions. Interfaces are established and maintained with the NASA discipline
program offices, the Principal Investigators, and appropriate engineering groups to assure that scientific
objectives of the mission are met.
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Service Workyears

LIFE SCIENCES¢sssecseccsss cesssesenue R I I I TR I T SRR

tretecsreseeencan 2

Kennedy Space Center will continue its support role in the definition, development and integration of
biomedical experiments into Space Shuttle payloads for life sciences research. Included is the
responsibility for providing and managing a Life Sciences Principal Investigator Support Facility and
assisting in the conduct of life sciences synchronous ground control experiments and procedures required for
life sciences payloads. These experiments are designed to use the environment of space to accomplish
medical and biological research for the benefit of man.

SPACE APPLICATIONS::csceessesossssssscscas

B 1

Space Shuttle launch and landing operation studies are conducted to provide environmental observations,
applied research, and data analysis.

TECHNOLOGY UTILIZATION:. :ceecceee R R L I SN

Cerecersennenn 7

The objective of the Technology Utilization program at KSC is to encourage the use of and to expedite the
application of new NASA technology to sectors outside the Agency.

SPACE RESEARCH AND TECHNOLOGY:eeeveesvennsoocans sestcsaerresesenen

cecrsssereranss 15

KSC conducts investigations of improved equipment, software and operational techniques to increase the
safety and efficiency of KSC ground systems for present and future space systems.

SPACE FLIGHT; CONTROL AND DATA COMMUNICATIONS

SHUTTLE PRODUCTION AND OPERATIONAL CAPABILITY. .o eee 126

With the exception of Launch Pad B and Mobile Launch Platform 3, construction of most new launch support
Ffacilities and modifications of most existing facilities are completed. However, KSC will continue the
design, modification or acquisition, installation and checkout of equipment and facilities to be used iIn
support of increased launch rate requirements. This includes equipment provided by KSC contractors, as well
as equipment to be supplied by development contractors as part of their flight vehicle responsibilities.

The first Space Shuttle landing at KSC is scheduled in 1984. Although installation and
checkout of initial operational systems are complete and the ground support equipment installed, there are

ongoing new requirements and modifications to existing systems, including the Launch Processing System
(LPS).
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KSC will : to pr rann~t Pad B construction activities, Launch = teati (o ana
other modifications to facilities or equipment to meet Space Shuttle requirements. Major facility
modifications are currently underway on existing facilities to support the Centaur upper stage program.

Permanent Civil
Service Workyears

SPACE TRANSPORTATION OPERATIONS. t v e v v esessosnssenassnnssenens D TR ARSI 911

The operations role at KX includes the test and checkout of each flight element as it arrives at KC for
flight; the integration of the elements (Orbiter, External Tank, Solid Rocket Boosters and their subsystems)
into the Space Shuttle vehicle, and the integrated testing of the stacked configuration, propellant loading,
and launch. Subsequent to landing, the Orbiter will be refurbished by KX in preparation for the next
mission. XSc is responsible for retrieval and disassembly, of the expended Solid Rocket Boosters. K3C will
also continue the refurbishment of selected existing support equipment for reuse in the Space Shuttle
system. XSC is responsible for contingency landing site preparations for ferrying the Orbiter back to KSC.

Oribter Vehicle (0V) 102, used in the Orbital Flight Test Program, and for the first operational flight
was modified during 1983 at K for the initial Spacelab mission flown in November 1983. Orbiter Vehicle
099 arrived at KC in July 1982; Orbiter Vehicle 103 arrived at Kennedy in late 1983; and Orbiter Vehicle
104 is scheduled to arrive in December 1984.

The Center is responsible for the launch preparation, checkout, support coordination during the payload.
checkout, and launch of the current inventory of expendable launch vehicles. This includes the Atlas
Centaur and Delta vehicles. Launches at both the Eastern Space and Missile Center (ESMC) and Vandenberg Air
Force Base (VAFB) are the responsibility of KSC.

CENTER MANAGEMENT AND OPERATIONS SUPPORT:cccccccvcsccnccncsssosssosnssnccsccssanes 515

Center Management and Operations Support provides support to all Kennedy Space Center organizations which
cannot be identified exclusively to a single program or project. The civil service personnel involved are:

Director and Staff = The Center Director, Deputy Director, and the immediate staff, e.q.,
Legal, Patent Counsel, Equal Opportunity, Public Affairs, and Safety.

Management Support - The part of the KX civil service workforce that provides information and control
services supporting all levels of center management, both program and functional. Specific functions
include resources and financial management, program control, contracting and procurement, property
managment, personnel management, and management systems and analysis.
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Operations Support - The part of the ksc civil service workforce that provides for the operation and
maintenance of institutional facilities, buildings, systems and equipment, including those who manage or
provide technical services such as automatic data processing, reliability and quality assurance, medical
care, and photographic support.
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RESOURCES REQUIREMENTS BY FUNCTION

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. PERSONNEL AND RELATED COSTS:eccecccocccccscascececs 86,466 88,408 88,344 90,137

Summary of Fund Requirements

A. Compensation and Benefits................... 85,651 87,606 87,272 89,065

L. Compensation

a. Full-time..................oooieal . 72,867 73,689 73,744 74,765

b. Other than full-time................ 1,571 1,590 1,375 1,382

c. Reimbursable detailees.............. 46 49 50 52

d. Overtime and other compensation..... 2,421 3,180 2,767 3,017
Subtotal, Compensation caeaeasnsnss 76,905 78,508 77,936 79,216

2. Benefits........ooooiiii 8,746 9,098 9,336 9,849
Subtotal, Compensation and Benefits... 85,651 87,606 87,272 89,065

B. Supporting Costs

1. Transfer of personnel...... 347 230 450 450
2. Personnel training....... 468 572 622 622
Subtotal, Supporting Costs............ 815 802 1,072 , 1,072
Tbtal, Personnel and Related Costs.... 86,466 88,408 88,344 90,137
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Explanation of Fund Reguirements

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. Compensation and Berefits. . .coooeaaooooo.. 85,651 87,606 87,272 89,065
1. Compensation...... 76,905 78,508 77,936 79,216
a. Full-time workyears............ 72,867 73,689 73,744 74,765

The current estimate for 1984 reflects a change from the 1984 budget estimate due to the
decrease iIn workyears offset by recent pay raises.

Basis of Cost for Full-time Workyears

In 1985, the cost of full-time workyears will be $74,765,000, an increase of $1,021,000
over 1984. The increase is calculated as follows:

Cost of Tull-time workyears N 1984. . e ettt rssosossocsoncscssoocnnsonsansnas $73,744
COST INCreases TN 1985 ¢ ettt eeessssssoonssasssssssssscsssnsnsssssassansncsscns +3,011
Within-grade and career advances:
Full year effect of 1984 actionS..ccoocomooimeaicaccaacaaann +695
Partial year effect of 1985 aCtiONS .ussssssssssssssnsnssnnnns +965
Full year effect of 1984 pay INCrease...cccceececccccaaaaaaaaan. +860
One more paid day EN 1985. ceueteeeererneecesssoessscsssssnsonanss +224
Decreased reimbursements for launch support to commercial users +267
COST dECreasesS HN 1985. s esoansssssssstsscsssscssoesessccceacannnnnass -1,990
Turnover savings and abolished positions:
Full year effect of 1984 aCtiOnS. .. cccoooceoiii e iccaaaaaan -609
Partial year effect of 1985 actionS....cccccimmmaaaaaaaaaaa.. -997
Alteration in the method of calculating salaries paid. seeeesuns -62
Reduction related to the Government-wide HInitiative to reduce
the number of GS/GM 11-15 POSITIONS sssssssssnssnnnnnnnnnnnnnns -322
Cost of full-time workyears 1N 1985, .. i v v e 74,765
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1984 1985

1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

b. Other than full-time

(1) COSt.uviiiiiiiiiiiiiaaaenins 1,571 1,590 1,375 1,382
(2) Workyears. sessssssssssssssnnnns 127 130 121 121

The distribution of 1985 workyears is as follows:

Distribution of Other than Full-Time Permanent Workyears

Program Workyears
Ceiling Program S . .. e e e e 90
Youth OpPPOrtUNItY PrOJIATS. . - n e e e e e e e e 31

Total . 121

The decrease from the 1984 budget estimate to the 1984 current estimate resulted from less

workyears offset by the recent pay raise. The increase in 1985 is the full year effect of the 1984 pay
increase.

c. Reimbursable detailees.............. 46 49 50 52

The military person detailed to Kennedy Space Center on a reimbursable basis is experienced
in shuttle systems engineering. The increase from the 1984 budget estimate to the 1984 current estimate is
the recent pay raise. The 1985 budget estimate increase of is the full year effect of the pay raise.

d. Overtime and other compensation ..... 2,421 3,180 2,767 3,017

This item includes overtime, holiday pay, night differential, Sunday premium and incentive
The decrease in the 1984 current estimate over the 1984 budget estimate reflects lower overtime use
than previously planned partly through change of tour of duty assignments offset by the recent pay raise.
In 1985, the increase in overtime and other is due to the planned increase in the launch and landing rate.

awards.




1984 1985
1983 Budget Current - Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Berefits... . ... 8,746 9,098 9,336 9,849

The Following are the amounts of contribution by category:

Civil Service Retirement Fud..._..._.._._..._. 5,366 5,479 5,638 5,799
Employee life insurance...... ... ... 222 235 226 230
Employee health Insurance.......ocooeeoaa... 2,002 2,095 2,228 2,499
Workmen®s compensation......... crsrsrrsaeas 285 309 308 325
- 42 38 45 45
Medicare. . ... 788 937 784 836
Other berefits. ... ... 41 5 107 115

Total. cuvvesnnnnnnnnnnsnnnnnnnnnnnnnnnnnns 8,746 9,098 9,336 9,849

Retirement and life Insurance increases from 1984 budget estimate to the 1984 current estimate
are primarily due to recent pay iIncreases. The Workmen®s Compensation current estimate for 1984 and the
1985 estimate are based on Department of Labor billings. The increase from 1984 to the 1985 estimate is due
to the full year effect of the 1984 pay raise, Medicare, and the increase in the government"s contribution
for health insurance.

B. Supporting GoStS.--ummeeamacciacaaaaaas 815 802 1,072 1,072

1. Transfer of personnel ..vvvseennnnnnnnnns 347 230 450 450

Transfer of personnel includes actual expenses involved in the movement and storage of
employee®s household goods, subsistence and temporary expenses, real estate costs, and miscellaneous moving
expenses. The iIncrease from the 1984 budget estimate to the 1984 current estimate reflects 1983 experience
in moving household goods and real estate costs.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
2. Personnel training...... CErsrrrEsEEEEaas 468 572 622 622

The purpose of the KSC training program is to continue the development of skills and knowledge of
civil service employess in order to more efficiently support KSC roles and missions. The increase from the
1984 budget estimate to the 1984 current estimate is training employees for their new roles following a
reorganization in 1983. New management development programs designed specifically to accommodate KSC's-
needs are being implemented.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

IX. TRAVEL:ccccsccscccecccsccscsccsacncnnsacncocsssae 1,972 2,063 2,256 2,688

Summary of Fund Requirements

A. Program Travel............ccooiiiiia.t. 1,215 1,737 1,428 1,681
B. Scientific and Technical Development Travel 92 45 107 203
C. Management and Operations Travel............ 665 281 _ 721 804

Total, Travel......................ol 1,972 2,063 2,256 2,688

Explanation of Fund Requirements

A. Program Travel............coiiiiii.. 1,215 1,737 1,428 1,681

Program travel is directly related to the accomplishment of KSC"s mission and accounts for
approximately 62 percent of the Center's travel budget. Program travel reflects the continued involvement
in launch site operations; the design, manufacturing, and testing of ground system equipment, and
construction of facilities; and the activation of systems manufactured at off-site locations.

Program Travel decreased from the 1984 budget estimate to the 1984 current estimate primarily due to
the reduced number of trips to Dryden Flight Research Facility, the landing site of the initial orbital
flights; and the duration of the trips has been shortened because of reduced orbiter turnaround time. The
increase in 1985 provides continued support of Spacelab and Payload flights. Also, there are new
requirements for Pad B activation, and a site selection team to travel overseas to select contingency
landing sites.

B. Scientific and Technical Development Travel 92 45 107 203

Scientific and Technical Development Travel permits employees to participate in meetings and
technical seminars with other representatives of the aerospace community. This participation allows them to
benefit from exposure to technological advances outside KSC, as well as to present both accomplishments and
problems to their associates. Many of the meetings are working panels convened to solve certain problems
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for the benefit of the government. The 1984 budget estimate to the 1984 current estimate includes increased
Participation in systems studies associated with future programs. In addition to anticipated increases in
per diem and travel rates, $90,000 is included in 1985 as part of the NASA-wide increase in funds for
greater participation by Kennedy scientists and engineers in technical meetings and symposia.

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

C. Management and Operations Travel............ 665 281 721 804

Management and Operations Travel is used for the direction and coordination of general management
matters. It includes travel concerning such areas as personnel, financial management, and procurement
activities; travel of the Center's top management to NASA Headquarters, and other NASA Centers; and local
transportation. Iocal Travel includes personal travel in and around the official station of the employer,
including tolls, parking fees, and taxis. Non-NASA travel includes transportation of persons per diem and
other incidential expenses for al non-NASA employees, such as unpaid advisory committee members and pre-
employment interviews for NASA SES positions. The increase from the 1984 budget estimate to the 1984
current estimate reflects increased travel to colleges to hire freshout graduates in engineering; increased

travel for KSC personnel training, and co-op student travel; extended TDY NASA Career Advanced Development
Programs; and permanent change in duty station.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dol lars)
III. OPERATION OF INSTALLATION.:c.ccccccoccanscccss 72,833 83,001 78,615 88, 024
Summary of Fund Requirements

A. Facilities Services. ..o e ee e eeeeeeaaan 46,915 51,440 47,787 50,464
B. Technical Services. . ..o eeieeeceeaaaas 6,149 7,781 7,656 a,784
C. Management and OperationNS ..cessssssssssssnssnssss 19,769 23,780 23,172 28,776
Total, Operation of Installation.............. 72,833 83,001 78,615 88,024

Explanation of Fund Requirement

Operation of Installation provides a broad range of services, supplies, and equipment in support of the
Center®s institutional activities. These are divided into three major functional areas: Facilities
Services, the cost of renting real property, maintaining and repairing institutional facilities and
equipment, and the cost of custodial services and utilities; Technical Services, the cost of automatic data
processing for management activities, and the cost of educational and informational programs and technical
shops supporting institutional activities; and Management and Operations, the cost of administrative
communications, printing, transportation, medical, supply, and related services.

Kennedy Space Center is located on 139,305 acres and has a complex of facilities made up of test
Ffacilities and office buildings, as well as launch operations facilties. This complex encompasses 5,706,987
gross square feet of building space, including 13 major buildings. Also included are 14 technical
facilities. Many facilities are utilized on more than one shift. The needs of KSC"s component
installations at the Eastern Space and Missile Center and Vandenberg Air Force Base (VAFB) are included.

The size, complexity and wide geographical dispersion of KSC facilities place heavy demands on this funding
category. KSC supports an average daily on-site population, contractor and civil service, of approximately
14,000.

In January 1983, Kennedy awarded a single contract for institutional Base Operations (s30c¢), culminating

several years of planning for the Shuttle operational era. The primary objectives of this planning were to
increase the cost effectiveness, efficiency, and accountability of institutional support contractors. To
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promote these objectives, the work of several contractors would be consolidated into a single contract, and
the contractor would be more responsible for determining the resources needed to perform work. For
increased cost effectiveness, the contract would have an incentive fee structure with sharing of cost
savings. Prospective bidders were encouraged to propose new approaches.

The contractor has made several changes that differ from our previous budget submissions, primarily the
redistribution of workyears among subfunctions to achieve more efficient operations. We have conformed the
1984 budget estimate to these realignments. A large part of the decrease from the 1984 budget estimate to
the 1984 current estimate is the expected savings from these actions.

The increase from the 1984 budget estimate to the 1984 current estimate is due to the first full year of
workyear reductions achieved by the base operations contractor offset by manpower rate escallation, and
utility rates lower than planned. The increase in 1985 includes rate increases for energy support
contractors, and administrative communications; and operational maintenance initiatives; and a reduction in
the reimbursable offset previously received from Delta program support.
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1983

Actual

1984 1985
Budget Current Budget
Estimate Estimate Estimate

A. FACILITIES SERVICES:seavteesssssotssssssocscsoas 46,915

(Thousands of Dollars)

51,440

Summary of Fund Requirements

1. Rental of Real Property. ceesssssssssssssnnss 21
2. Maintenance and Related Services............ 6,8 72
3. Custodial Services........cooviiiiiiinan.. 21,492
4. Utility Services......coooiviiiiiiiienaan... 18,530

Total, Facilities Services............... 46,915

20

4,567

22,657

24,196

—_—

51,440

—_—

Explanation of Fund Requirements

1. Rental of Real Property. .iiiieeeeeennnnnnnns 21

20

47,787 50,464
26 22
4,985 6,029
21,381 22,464
21,395 21,949
47,787 50,464
26 22

This provides for the rental of off-site facilities for news and reception centers for NASA guests

attending launches and other major public events.

The increase from the 1984 budget estimate to the 1984 current estimate is for greater host

activities for launch and initial landing. The decrease in 1985 is the expected reduction in special guest

activities.

2. Maintenance and Related Services............ 6,872

4.567

4.985 6,029

This activity involves the operation, maintenance, and engineering of institutional facilities,
systems, and equipment. It includes ground maintenance, maintenance and repair of all heavy equipment,
operation and maintenance at Vandenberg Air Force Base, and the general management and supervision of the
operations and maintenance of the power, lighting, HVAC, water and sewer systems.

materials and equipment needed to support these functional needs.

These funds also provide

The increase from the 1984 budget
estimate to the 1984 current estimate provides replacement for earth moving and roads maintenance
equipment. The increase from 1984 to 1985 reflects not only anticipated support service contractor wage
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rate increaces and expected 1985 price levels for supplies, materials, equipment and other contractual
effort, but an increase of $800 as part of the NASA-wide augmentation in Operational Maintenance effort

This augmentation will provide a level of activity more consistent with the National investment in the
Kennedy physical plant.

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

3. Custodial Services.......oovveiiiiiiiana.n. 21,492 22.657 21,381 22,464

This category includes janitorial services, fire protection, and security. Funding provides
janitorial services to two million square feet of KSC's floor areas, including highly specialized services
to clean room areas and orbiter support equipment; conducting fire drills and fire inspections of facilities
and equipment; and fighting fires. Security protection of personnel and property of KX involves: support
of hazardous tests and operations; badging of all on-site personnel and official visitors; safeguarding
flight hardware and other items of high intrinsic value; protection classified information; and maintaining
area surveillance and traffic control. Other activities in this category consist of pest control services,
laundry services, and supplies and equipment used by the support contractor performing the function.

The decrease from the 1984 budget estimate to the 1984 current estimate is due to the first full
year of support contract rate and workyear reductions achieved by the base operations contractor. The
increase in 1985 IS contractor rate increases and manpower increases for increased launches and Pad B
facility support.

4. Utility Services....... , 18,530 24,196 21,395 21,949

The major utility at K is electrical energy purchased from Florida Fewer and Light Company through
an Air Force contract. Fuel oil is purchased from a local supplier. Steam service is provided by the Air
Force at the Eastern Space and Missile Center. Water services are purchased from the City of Cocoa and
sewage treatment is accomplished on-site. Utility plant operations and maintenance and utility distribution
systems maintenance are provided by a support contractor at KSC, and by the Air Force at the ESMC. At the
Vandenberg Air Force Base, utilities are purchased through the Air Force.

The increase from the 1984 budget estimate to the 1984 current estimate is due to utility rates

lower than previously planned, offset by a small increase in energy consumption. The 1985 increase provides
for estimated utility and support contractor rate increases.
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1984 ’ 71985
1983 Budget Current Budget
Actual Estimate Estimate  Estimate
(Thousands of Dollars)

B. TECHNICAL SERVICES::escoteessssesossssssorsssens 6,149 7,781 7,656 8,784

Summary of Fund Requirements

a. Equipment EEEEEEEEEEEEEEEEEEEEEEEENEEEEER 680 329 339 700

b. Operations =ssssssssssssssssssnsnnsnnsuns 4,153 5,878 5,714 6,340

2. Scientific and Technical Information........ 690 970 970 1,077
a. Libraryssssssssssarnannarsasnasnnnnnnnns 546 667 667 682

b. Education and information............... 144 303 303 395

3. Shop and Support Services................... . 626 604 633 ___667
Total, Technical Services................. 6,149 7,781 7,656 8,784

Explanation of Fund Regquirements

A support contractor provides programming services for payroll, general accounting, supply,
procurement, preventive maintenance, contract surveillance, personnel, security, resources and financial
management reports and related management information. The contractor also provides for the development and
maintenance of general management ADP programs which include the lease, purchase, and maintenance of ADP
equipment, and programming and operations services.

The decrease from the 1984 budget estimate to the 1984 current estimate is due to first full of
workyear reductions achieved by the base operations contractors. The 1985 increase is due to anticipated
contractor rate and workyear increases.

2. Scientific and Technical Information.. «««... 690 970 970 1,077
This funding provides for operation of a technical library at KC and for technical and
administrative documentation services, including support to the public affairs educational and information
program.
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A support contractor operates the library facilities, which provide technical and managemen
and periodicals; and military, federal, and professional society specifications and standards.
contractor also operates a STS and Spacelab documents repository which catalogs, classifies, and indexes

documents; and provides document reference and distribution services.

Public Affairs support provides for the gathering and dissemination of information about the
agency”s program to the mass communications media, the general public, and the educational community at the

elementary and secondary levels.

1984
1983 Budget Current
Actual Estimate Estimate

Estimate

(Thousands of Dollars)

3. Shop and Support Services...... ... ... ..... 26 604 33

These funds provide for the Eastern Space and Missile Center to provide photographic services for

NASA's Public Affairs Office and any other institutional support at KSC.

The increase from the 1984 budget estimate to the 1984 current estimate and the increase in 1985 IS

expected Eastern Space and Missile Center rate increases.




1o8a
1983 Budget Current
Actual Estimate Estimate
(Thousands of Dollars)

‘Budget
Estimate

C. MANAGEMENT AND OPERATIONS..c¢ccsosecsscseascnsns 19,769 23,780 23,172 28,776

Summary of Fund Requirements

1. Administrative Comunications............... 1,953 2,046 2,181 2,385
2. Printing and Reproduction:ssssssssssssnsnnns 1,173 985 1,019 1,091
3. TransportatiON.csssssssssssnsnsnnnnsnnnnnnns 5,359 4,519 4,519 5,050
4. Installation Common ServiCeS..cccccocccaana- 11,284 16,230 15,453 20,250

Total, Management and OperationS.sssssssss 19,769 23,780 23,172 28,776

Explanation of Fund Requirements

1. Administrative ComunicationS......ccccue--- 1,953 2,046 2,181 2,385

These funds provide for the costs of local telephone service, Federal Telecommunications System
(FTs), long distance tolls, and special communication services in support of all NASA civil service and
institutional contractor personnel located at KSC, ESMC, and VAFB. NASA contractors and other institutions
who conduct official business with KSC are widely dispersed throughout the United States. KSC utilizes FTS
and other leased lines to minimize costs. Special services include teletype, wire news services and lease
and maintenance of various small electrical/alectronic systems such as printers which support major
communications systems.

The support contractor performs liaison activities for administrative communications systems and
equipment which are installed and maintained by others and used by various contractor and government
organizations at KSC and ESMC. The contractor also is responsible for performing operation and maintenance
activities for other administrative communications systems and equipment and for operation of communications
centers at KSC and ESMC.

The increase from the 1984 budget estimate to the 1984 current estimate reflects a greater impact of the
ATsT divestiture and deregulation than previously planned. The 1985 increase reflects expected contractor
and purchased communication services rate Increases.
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1983 Budget o
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Printing and Reproduction.sssssssssssssnnnns 1,173 985 1,019 1,091

This category includes printing services which are performed by the Government Printing Office (GPO)
and minor commercial firms contracted by GPO. These items include KSC forms reproduction, the KSC house
organ, the KSC telephone directory, and Public Affairs brochures and miscellaneous launch support
material. Also included are printing and copier services at VAFB.

The increase from the 1984 budget estimate to the 1984 current estimate is due to the realignment of
functions based on the work breakdown structure of the new Base Operations Contract. The reduction in
1985 1s due to reducing printing equipment purchases, offset by anticipated rates increases.

3. TransportatioN.ssssssssasssssnsssssnnnnnnnns 5,359 4,519 4,519 5,050

Funding covers the transportation management function, performed by a support contractor, which
includes coordination, check, inspection, and document control of all shipments, delivery of in-bound
shipments, and the operation of heavy equipment. The maintenance of KSC"s administrative aircraft is also
included, as well as the cost of passenger and cargo type vehicles used by civil service personnel, and
supplies, materials, and equipment used by the support contractor performing the function.

The increase in 1985 is anticipated support contractor rate vehicle maintenance iIncreases.

4. Installation Common SEerviCeS.. ssassssnsnnns 11,284 16,230 15,453 20,250

These funds provide for management and logistics services, mail and distribution services, medical
services, and a wide variety of minor contracts for special and one-time services. The support contractor
provides management for the following areas: procurement, resources, maintenance, logistics, energy, data
and information, staffing and training, planning and scheduling, and safety. These includes the estimating,
planning, budgeting, authorizing, controlling, accumulating, and reporting of all costs and manpower
associated with contract activities; and the necessary management, supervisory, engineering, technical, and
administrative personnel required to plan, initiate, and perform the services and operations. Includes the
establishment and management of a comprehensive safety program. The development of both short and
long-range work plans, emergency plans and schedules in support of KSC base operations. Includes the
development and implementation of a maintenance program for all institutional government furnished and
contractor acquired systems, facilities and equipment. Also, the contractor will implement and manage
energy conservation projects, programs, audits, and inspections on institutional facilities to insure
conformance to energy conservation policy and to identify new energy initiatives in such areas as
modifications, operational changes, and energy studies and awareness. The support contractor also provides
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a broad range of logistics services included receipt, storage, and issue of supplies and equipment, as well
as maintaining various supply management systems. Mail and distribution services, provided by the support
contractor include distribution of interoffice mail, classified document control, operation of the KSC
branch post office, and postal services charges.

Two major types of medical services are provided, occupational medicine and environmental health.
Occupational medicine includes emergency and first aid care for the workforce, guests, and tour visitors;
health maintenance and counseling for civil service employees; and a variety of physical examinations and
special programs for health maintenance, applied research, and job certification for civil service and
contractor personnel. The contractor has also been charged with ensuring compliance with Occupational
Safety and Health Administration standards. The medical program operates on a three-shift basis to provide
emergency and ambulance services and special standby service in support of launch operations including
hazardous tests and operations. Environmental health consists of industrial hygiene, radiological health,
and environmental sanitation program elements. These include: monitoring hypergolic substances and other
toxins; the maintenance of a centerwide toxic substances inventory; surveillance of the potable water supply
and distribution; sewage management, sewage treatment and disposal; treatment and disposal of industrial
wastes, solid wastes management and disposal; selection and use of pesticides; and the surveillance of
sanitation practices in all food services areas.

This category also covers lease, maintenance, and purchase of administrative equipment. Rentals are
primarily for special purpose office equipment more economical to lease than purchase. Mailntenance is
provided for all government-owned administrative equipment in active service. Purchases are largely
replacements of office machines such as typewriters and calculators. Office supplies and equipment are
provided to all civil service and institutional contractor personnel.

Tort claims, notary public fees, court reporting costs, patent counsel representation, and support
costs associated with equal job opportunity activities are also covered in this function.

The decrease from the 1984 budget estimate to the 1984 current estimate is due to the First full
year of workyear reductions achieved by the base operations contractor. The increase In 1985 is due to
anticipted contractor rates and reductions in the reimbursable offset previously received from Delta program
support.
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FISCAL YEAR 1985 ESTIMATES
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1985 ESTIMATES

GEORGE C. MARSHALL SPACE FLIGHT CENTER

DESCRIPTION

Operations at Marshall Space Flight Center (MSFC) are conducted at three primary locations:

The principal MSFC site is near Huntsville, Alabama, on Amy property at the Redstone Arsenal.
occupies 1,841 acres under a non-revocable use permit from the Army.

The Center

The Huntsville location is connected

by deep water access to its component Michoud Assembly Facility via the Tennessee, Ohio, and Mississippi
Rivers.

The Michoud Assembly Facility is located 15 miles east of New Orleans, Louisiana, where the External Tank
for the Space Shuttle is being produced, and where activities for other Federal agencies are conducted. The
Michoud Facility occupies 832 acres and provides 3,634,344 gross square feet of space, including the main
assembly plant. The facility is located on the Gulf Intracoastal Waterway and has deep water access via the
Mississippi River.

The Slidell Computer Complex, located at Slidell, Louisiana,

20 miles northeast of the Michoud Assembly
Facility, occupies 14 acres and provides centralized computer services for MSFC, Michoud, other NASA
Centers, and associated contractors, as well as other government agencies.

A number of individual facilities at MSFC and its component installations are unique within NASA, the
Nation. The combined capability of the science and engineering laboratories, special development
facilities,

and test facilities, provide a unique national resource for designing, developing, and testing

large, complex space systems. The total capital investment of the Marshall Space Flight Center and its
installations in Louisiana, including fixed assets in progress, and contractor-held facilities at various
locations as of September 30, 1983 was $807,670,000.

-5
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CENTER ROLES AND MISSIONS

The Marshall Space Flight Center serves as one of NASAs primary centers for the design and development of
Space Transportation Systems, orbital systems, scientific and applications payloads, and other systems for
present and future space exploration. MSC has the principal role within NASA for rocket propulsion
systems. The Center also has a principal role for the design and development of manned vehicle systems; for
Spacelab mission management and payload definition; for design and development of large, complex, and
specialized automated spacecraft; and management of space processing activities. MSC has a primary role
within NASA for the development and processing of space science and applications experiments. In addition,
M3C conducts a vigorous research and technology program and is involved in the study and definition of
future programs, including significant roles contributing to the development of large, complex space
structures, space propulsion systems, materials engineering, materials processing in space, power systems;
guidance and control, fundamental electronics, and payload systems analysis and integration.

In addition to on-site activities at Huntsville, Alabama, MSFC manages the Michoud Assembly Facility at
New Orleans and the Computer Complex at Slidell, Louisiana. Resident offices are maintained at other
centers and in conjunction with major industrial sites in various locations throughout the nation, and in
Europe for the Spacelab program. The principal and supporting roles are:

PRINCIPAL

Propulsion Systems - design, develop, and procure major propulsion-oriented systems and subsystems.
Current focus is on Space Transportation Systems, including Space Shuttle Main Engine (SSME), Solid Rocket
Booster, External Tank, Inertial Upper Stage in cooperation with the Air Force, monitoring of the payload
assist module commercially developed and produced by McbDonnell Douglas, and also the transfer orbit stage
being commercially developed by Orbital Sciences Corp. Advanced program efforts are focused on the
definition of unmanned launch vehicles, utilizing existing technology, and the advanced SSVE technology
program being jointly conducted with the Lewis Research Center.

Manned Space Vehicle Development = design, development, and procurement of manned vehicle systems as
assigned.

= Spacelab = focus is on program management, systems engineering, program and engineering
interface with European Space Agency, procurement, activation of the operational era system, and
sustaining engineering.

= Advanced Development = technology advances focused on advanced missions.

Space Transportation System (STSySustaimtrg Engineering: - provide sustaining engineering for STS hardware
and software to maintain a design which fulfills the original design intent throughout the life of the STS
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CENTER ROLES AND MISSIONS

The Marshall Space Flight Center serves as one of NASA's primary centers for the design and development of
Space Transportation Systems, orbital systems, scientific and applications payloads, and other systems for
present and future space exploration. MSC has the principal role within NASA for rocket propulsion
systems. The Center also has a principal role for the design and development of manned vehicle systems; for
Spacelab mission management and payload definition; for design and development of large, complex, and
specialized automated spacecraft; and management of space processing activities. MSC has a primary role
within NASA for the development and processing of space science and applications experiments. In addition,
MSC conducts a vigorous research and technology program and is involved in the study and definition of
future programs, including significant roles contributing to the development of large, complex space
structures, space propulsion systems, materials engineering, materials processing in space, power systems,
guidance and control, fundamental electronics, and payload systems analysis and integration.

In addition to on-site activities at Huntsville, Alabama, M3C manages the Michoud Assembly Facility at
New Orleans and the Computer Complex at Slidell, Louisiana. Resident offices are maintained at other
centers and in conjunction with major industrial sites in various locations throughout the nation, and in
Europe for the Spacelab program. The principal and supporting roles are:

PRINCIPAL

Propulsion Systems - design, develop, and procure major propulsion-oriented systems and subsystems.
Current focus is on Space Transportation Systems, including Space Shuttle Main Engine (SSME), Solid Rocket
Booster, External Tank, Inertial Upper Stage in cooperation with the Air Force, monitoring of the payload
assist module commercially developed and produced by Mcbonnell Douglas, and also the transfer orbit stage
being commercially developed by Orbital Sciences Corp. Advanced program efforts are focused on the
definition of unmanned launch vehicles, utilizing existing technology, and the advanced SSME technology
program being jointly conducted with the Lewis Research Center.

Manned Space Vehicle Development = design, development, and procurement of manned vehicle systems as
assigned.

- Spacelab = focus is on program management, systems engineering, program and engineering
interface with European Space Agency, procurement, activation of the operational era system, and
sustaining engineering.

= Advanced Development = technology advances focused on advanced missions.

Space Transportation System (STsi—Suostaining Engineering = provide sustaining engineering for STS hardware
and software to maintain a design which fulfills the original design intent throughout the life of the STS

RPM 3-2




program, decrease the unit cost of manufacturing through design improvement and upgrade operational
performance capabilities through product improvement redesign.

Spacelab Payload Development and Mission Management - management of Spacelabs 1, 2, and 3; partial payload
missions as assigned, and definition and development of combinations of payloads, facilities, experiments
and instruments for space science and applications missions as assigned.

Specialized Automated Spacecraft - design and development of large, complex and/or specialized automated
spacecraft as assigned. Current focus is on spacecraft systems and experiment integration for Space
Telescope. Studies are being conducted on potentual future missions such as the Advanced
X-Ray Astrophysics Facility, Orbital Maneuvering Vehicle, and Gravity Probe-B mission.

Space Platform Studies - free-flying platform concepts with attached payloads or docked to a space station
which would provide power, communications, stabilization, and supporting services.

Space Station - studies of space station mission requirements and technology definition.

Space Processing - developing space processing discipline base, enlisting user interest in potential
applications, and developing and managing space processing experiments.

SUPPORTING

Space Structures and Materials - contributing to the development of large, complex space structures and
materials technology base.

Propulsion Technology - developing and evaluating alternate propulsion systems, techniques, and
propellants for advanced launch systems and spacecraft.

RPM 3-3




SUMMARY OF RESOURCES REQUIREMENTS

Funding Plan By Function

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. Personnel and Related CostS................... 141,380 139,103 143 ,691 144,451
11, Travel. oo 3,762 3,720 4,001 4,211
111. Operation of Installation..................... 39,124 43,840 41,270 46,602
A. Facilities Services....................... (17,587) (21,216) (19,776) (23,214)
B. Technical Services........................ (7,869) (8,329) (8,091) (8,815)
C. Management and OperatioNSsssssssasssnnnnns (13,668) (14,295) (13,403) (14,573)
Total, fund requirementSssssssansnsnnnns 184,266 186,663 188,962 195,264
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RESEARCH AND DEVELOPMENT . « cccsacssssoscscsccccscsscscas

Distribution of Permanent Workyears by Progran

Space Station

Space Transportation Capability Development......

Space Science and ApplicationS.. sveessssssssnnnnns

Physics and astronomy......
Life sciences

Space applicatioNS.ussasssssssssssssssssnnnnsnnns

Technology utilization. ... ..o .o oooaoo...

Aeronautics and Space Technology.........c..ooou...

SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS.......

07 10

Space Transportation OperatioNS.sssssssssssssnnsns

Subtotal, direct WorkyearS.cssssssssssssssnnnss

CENTER MANAGEMENT AND OPERATIONS SUPPORT:«vsasscsses

Total, full-time WOorkyearS..csssssssssssnnnnnss

Other than Rull-Time

Total, WOrkyearS .cssessssssssssssnnsnnnnnnnss

1983
Actual

2,359

109
993
1,005
861

232

|o

156

150
454
454

2813

525

3,338
113

3,451

1984

Budget

Estimate

1,992

1,053
1,021
756

264

jo

156

150
495
495

2,731

520

3,251

130

3,381

Current
Estimate

2,235

125

830
1,124

904

2

218

6

150

147
495
495

2,730

520

3,250

100

3,350

1985
Budget
Estimate

2,208

150

726
1,145

926

2

217

6

181

178
Egg
522
2,730

520

3,250
100

3,350
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PROGRAM DESCRIPTION

Permanent Civil

RESEARCH AND DEVELOPMENT Service Workyears
SPACE STATION:..cceoussases e P e e s e et s e e e s e e et aacacses st aassescss e anenans .o 150
Space Station effort will consist of definition and integration studies, and focused technology

activities.

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT . .coiiiiiiiiiiiii e 726

Space Transportation Capability Development includes Spacelab, Inertial Upper States, and Advanced
Programs.

Spacelab

FY 1985 activities include continuation of program management; completion of final deliveries on follow-on
production hardware procured from the European consortium; integration of ESA and NASA provided hardware and
software; completion of transition and transfer of Spacelab design engineering maintenance from Europe; and
mission integration and preparation for three Spacelab flights. Also, the development of the capability to
fly mixed cargoes will be completed with demonstration missions using lIgloo Pallet, MDM Pallet, and
Hitchhiker configurations.

Inertial Upper Stages (1US)

FY-85 activities include the IUS-1 anomally modification block changes installed and acceptance tested on
three 1US vehicles for TDRS missions. Two IUS/TDRS missions are planned for FY-85 which will require; (1) a
series of readiness reviews conducted to assure the flight readiness of the IUS prior to launch, (2) the
conduct of joint integrated flight simulations prior to each launch, (3) the launch and flight operations
support, and (4) the post flight evaluation of the IUS performance. Any IUS anomalies will be subjected to
investigation and appropriate resolution as necessary.

Payload Assist Module (PAM)

FY 85 activities include monitoring the PAM D and PAM D-~II programs to insure compatibility with the STS.
Also serve as agent for UNISAT for PAM D-II's to be purchased from McDonnell Douglas, ensuring capability to
meet customer technical and schedule requirements.

RPM 3-6




Transfer Orbit Stage (TOS)

FY 1985 activities include monitoring the TOS development and providing interface data to Orbital Science
Corporation (0SC), the commercial development organization, to insure compatibility with the STS.

Advanced Programs

The Advanced Programs effort at MSFC includes the definition and implementation of in-house and contracted
system studies to establish the fundamental planning and decision making data needed prior to proposing
future space programs. Major FY 1985 advanced study activities include: (1) platforms and facilities in
low-earth and geosynchronous orbit such as space station, tethered satellite systems application and
geostationary platform; (2) orbital services such as satellite servicing applications and in-orbit assembly,
maintenance and repair; and (3) advanced transportation including reusable evolutionary upper stages and
shuttle derived launch vehicle systems.

Permanent Civil
Service Workyears
PHYSICS AND ASTRONOMY . ¢ttt neseesnsnosnanossncans 926

The Center provides leadership in the Agency's Space Science program for the Space Telescope, Spacelab
payload development and mission management, including flight experiment development, and provides supporting
research and technology efforts to identify the new technologies required for future missions.

Space Telescope

The objective of the Space Telescope (ST) project is to launch a high quality optical 2.4-meter telescope
system by the Space Shuttle for use by the astronomical community in conjunction with NASA MSFC is the
lead center for the management of the Space Telescope project and has overall implementation responsibility
to the Office of Space Science and Applications for meeting cost, schedule, and technical performance of the
project. MSFC is responsible for directing all NASA and contractor efforts, establishing and maintaining
effective project management activities, and for preparing and maintaining the detailed technical
specifications which will define the requirements for all elements of the project. This includes technical
assessment and evalution of contracted activities for system engineering, design and development, assembly
and verification, and maintenance and refurbishment. In FY 1985, verification and acceptance of the
Scientific Instruments and Optical Telescope Assembly will be completed and delivered to Lockheed Missiles
and Space Corporation for integration into the sT. Assembly and verification of the Support Systems Module
will be completed and the Space Telescope will be ready for delivery to KC for launch in FY 1986.
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Spacelab Payload Mission Management

In FY 1985, MSFC will be responsible for managing the implementation activities of Spacelab Missions 2, 3,
and a group of dedicated Space Plasma Lab Missions, as well as certain partial payload missions, including
OAST-1, three astro missions, a group of Materials Science Lab missions, Sunlab mission, a group of Earth
Observations Missions, and several Oribter mid-deck payloads. wMsFcC is also responsible for in-house
development of selected experiments and equipment to be flown on these missions.

Mission management responsibility begins with the definition of the payload complement and ends with the
dissemination and analysis of the experiment data and materials resulting from the flight. During FY 1985,
MSFC will continue to manage the mission planning and definition activities, as well as development of the
required instruments and supporting hardware/software. Spacelab Missions 2, 3 and 0-1, Materials Science
Lab-1 and 2 Missions, and EoM-1 are scheduled for launch in FY 1985. Interfaces will continue to be
maintained during FY 1985 with the appropriate NASA program offices, the Principal Investigators, and other
appropriate groups to assure accomplishment of the scientific objectives of the missions. MSFC will
continue to participate in and manage the analysis of the requirements, objectives, and constraints of the
STS systems and payload complements in order to develop requirements for all levels of integration to insure
physical, functional, and operational compatibility for all assigned missions.

supporting Research and Technology

The 0SSA supporting research and technology activities at MSFC are oriented to develop new technologies
required for future science and applications missions. The principal science areas are Astrophysics and
Solar Terrestrial. In 1985, definition study efforts for the Advanced X-Ray Astrophics Facility and
technology support leading to planned development activities in subsequent years will continue. The major
emphasis for the Gravity Probe-B activity will be in the area of advanced technology development. The
principal application area is in atmospheric research, which supports the definition efforts of future STS
payloads.

Permanent Civil
Service Workyears

LIFE SCIEN CE S ottt e 2

The Life Sciences effort involves the investigation and development of concepts and technologies required
to operate long duration life sciences experiments in space.

SPACE AP DL L AT IONS t v s e v s v e v v oottt e e bt e e e e e e e 217

MSFC activities are concentrated in two major space applications assignments. These assignments are
materials processing in space and atmospheric supporting research.
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Materials Processing i n _Space

The Materials Processing in Space program emphasizes the fundamental science and technology of processing
materials under conditions that allow detailed examination of the constraints imposed by gravitational

forces. These studies are directed towards selected materials and processes which will best identify the
limitations due to gravity, as well as demonstrate the enhanced control that may be posible by the
weightless environment of space. In FY 1985, the Materials Processing in Space program at the MSFC will

continue to embody research and development activities in such areas as: (1) crystal growth, (2)
containerless processing, (3) fluid and chemical processing, and (4) solidification of metals and alloys.
Continuing activities include ground based research, engineering and scientific analyses, advanced studies,
and management of definition, design, development, and operation of materials processing experiments,
apparatus, and payloads.

Atmospheric Supporting Research

Theoretical, field, and laboratory experimental research will be conducted in the global weather, severe
Storms, and local weather areas. Efforts will be concentrated on improving understanding of severe storms,
mesoscale and global scale weather systems.

Permanent Civil
Service Workyears

TECHNOLOGY UTILIZATION..:covsceeses testecesesssecrs e secsr s

6

The Technology Utilization program transfers new knowledge and innovative technology, resulting from
NASA's R&D programs for application in industry, medicine, and other public sector areas. MSFC civil
service engineering and science personnel provide a source of technical skills necessary to accomplish
technology transfer to the public sector.

AERONAUTICAL RESEARCH AND TECHNOLOGY . cetessteesnsoanscansens

The Aeronautical Research and Technology activities are concerned with aircraft operational safety. The

major activities in 1985 will be to continue studies of atmospheric.conditions having adverse effects on
aircraft operation and design, perform gust correlations, investigate the dissipation of fog, and continue
studies and technology related to clear air turbulence. Studies will be conducted on the application of

infrared lasers for measuring atmospheric flow structure.

RV 3-9




Permanent Cilvil
Service Workyears

SPACE RESEARCH AND TECHNOLOGY.eecesesssoostssaccans teetrrenaren cecearssea e .o 178

The Space Research and Technology activities at MSC are in materials and structures, photovoltaic energy
conversion, power system management, controls and human factors, space data and communications, chemical
propulsion, and spacecraft systems technology. The primary effort in FY 1985will be on developing
technology for high performance propulsion systems and large space systems for the future; e.g., space
power.

SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS

SPACE TRANSPORTATION OPERATIONS: e e v ccscsssocsssossnonsssscossssassssasessssnssssasns 522

Shuttle Operations provides the Standard Operational Support Services for the Space Shuttle in the Shuttle
Operations phase which started with STS-5, launched in November 1982. During 1985, eleven operational
flights are planned. Primary activities €or rFY 85 will include the production, overhaul and acquisition of
hardware for operational flights. The flight hardware program element provides for the procurement of
external tank (ET), solid rocket motors, booster hardware, and propellants; spare components for the main
engine; sustaining engineering and logistics support for external tank, solid rocket booster, and main
engine flight hardware elements; and maintenance and operations of flight crew equipment. Included in the
funding request for external tanks, solid rocket motors and boosters are the long-lead time raw materials,
subassemblies, and subsystems necessary to sustain the production of elements in a consistent manner with
the increasing flight rate. Typical functions will be production engineering, manufacturing, sustaining
engineering, anomaly resolution, logistics, configuration management, systems level analysis, test and
integration tasks, ground operations, and contract management.

SSME testing will continue at the National Space Technology Laboratories and at the Santa Susana Facility
to conduct the engine life extension program, engine acceptance testing, green running of components, and
anomaly resolution. SRB will conduct development test number 6, complete manufacturing of two filament

wound case (FWC) development motors, receive the initial delivery on the 136-foot diameter main parachutes,
complete the design and testing of the drogue parachutes for the FWC, and complete the incorporation of
TVC/structural protection design including external into hardware. ET effortwill continue toward
increasing the manufacturing/tooling capability to support the 24 per year flight rate.

CENTER MANAGEMENT AND OPERATIONS SUPPORT. susssssasnsssnnnssannnnsannnnnnnnnnnnns 520

Center Management and Operations Support is provided to all MSFC organizations which cannot be identified
exclusively to a single program or project. The civil service personnel involved are:

RPM 3-10
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Director G scai:i - The Center Director, Deputy Director, and immediate staff, e.qg., « pt

Jl’.‘, legal,
Patent Counsel, Equal Opportunity, Public Affairs, and Safety.

Management Support = Those who provide management and support services to all lcvels of Center management,
both program and functional. Specific functions include resources and financial management, program

control, contracting and procurement, property management, personnel management, and management systems and
analysis.

Operations Support = Those who manage or provide for the operation and maintenance of institutional
facilities, buildings, systems and equipment, including those who manage or provide technical services such
as automatic data processing, reliability and quality assurance, medical care, and photographic support.
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RESOURCES REQUIREMERTS BY FUNCTTON

1983 Budget
Actual Estimate

(Thousands of Dollars)

I. PERSONNEL AND RELATED COSTS::ccccccccsccccncsccasne 141,380 139,103
Basis of Fund Requirements
A. Compensation and Benefits

1. Compensation
a. Full-time permanent... suucseassnnnnsnnns 123,085 120,827
b. Other than full time permanent.... ...... 1,605 1,870
c. Overtime and other compensations.casessas 1,088 989
Subtotal, Compensation.... suessassnsnns 125,778 123,686
2. Benefits..........oooiiiii i 14.740 14,468
Subtotal, Compensation and Benefits.... 140,518 138,154

B. Supporting Costs
1. Transfer of personnel.... s.icuevencnsnnnnnnns 284 330
2. Personnel training....... 578 619
Subtotal, Supporting Costs............. 862 949
Total, Personnel and Related Costs.......... 141,380 139,103

1985
Current Budget

Estimate Estimate
143,691 144,451
123,804 123,515
1,930 1,947
1,182 1,312
126,916 126,774
15,981 16,547
142,897 143,321
206 501

588 629

794 1,130
143,691 144,451
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Explanation of

Fund Requirements

1983

Actual

A. Compensation and Benefits....................... 140,518
1. Compensation.. sssssssssssssssssnssannnnsnnns 125,778

a. Full-time permanent. cvessassssssnnssnnns 123,085

Budget

Estimate

138,154
123,686

120,827

1984 1985
Current Budget
Estimate Estimate
(Thousands of Dollars)
142,897 143,321
126,916 126,774
123,804 123,515

The increase from the 1984 budget estimate to the 1984 current estimate is due to the recent pay
increases offset by a reduction in workyears. The increase in 1985 is the full year effect of the 1984 pay

increase.

Basis of Cost for Full-time Workyears

In 1985 the cost of full-time workyears will be $123,515,000, a decrease of $289,000 from 1984.

This decrease is calculated as follows:

Cost of full-time workyears in 1984...c.c00esenn

CoSt IiNCreases iN 1985, ccevescccascsssncscnsons

Within grade and career advances:
Full year effect of 1984 actions
Partial year effect of 1985 actions

Full year effect of 1984 pay increases

One more paid day iN 1985..cicctiiiecteasscsnsscnssoss

Cost decreases in 1985. . ceeeervesesesenarsnns

Turnover savings and abolished positions:
Full year effect of 1984 actions
Partial year effect of 1985 actions

Alteration in the method of calculation of salaries paid

s 0 0020000000000

Reduction related to the Government-wide initiative to reduce the
number of GS/GM 11-15 pOSitiONS cuuesnsnnsnnnnsnnsansnnnnnnnnnnnnnnnns

Cost of full-time workyears in 1985.cecetcctcscesncancanss

© 5 4 8 4 880 EEsLLELLIELEI IO IEIBEALIELILEGEOETNOVES

+1,019
+1,198
+1,376

‘o +473

-2,090
-1,626

-119

-520

L I I R A I A S A A N ]

123,804

+4,066

-4,355

123,515
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1984 1985

1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Other than full-time permanent
(1) COSt.ueiiiiii e 1,605 1,870 1,930 1,947
(2) WorkyearS seassasssssssssssssnnnnnns 160 163 153 153
The distribution of 1985 workyears is as follows:

Distribution of Other than Full-Time Workyears-

Program Workyear s
Ceiling programs. . oo R g e mmmaaann . 100
Developmental programs...,........... (61)
SUMMET PROGIATS. - -« e e e e e e e e e e e e e me e e e e e e mmm (7)
Other temporary ProgramS. .. ... ce e e eae e e cmeeeaamaaanan ‘e (32)
Youth opportunity PrograrS. oo . e —53
LI - I 153

The decrease from the 1984 budget estimate to the 1984 current estimate reflects the effect of
changes in the skill mix.

c. Overtime and other compensation....... 1,088 989 1,182 1,312

The 1984 current estimate is slightly higher than the 1984 budget estimate due primarily to
Sunday premium pay for forty-hour tour workers, offset by lower estimate for overseas allowances.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Benefifs. ssssssssnsnsnnnnsnsnnnnsnnnnnnnnnns 14,740 14,468 15,981 16,547

The following are the amounts of contribution by category:

Civil Service Retirement Fund.. ,,..eoeuesnns 8,624 8,541 8,830 8,897
Employee life insurance................... 360 385 366 390
Employee health insurance................. 3,310 3,028 3,709 4,000
Workmen's compensation sssssssssssssnnsnnnss 1,150 1,151 1,52% 1,543
FICA..... 51 61 71 297
Medicare.....cooovveiieiiiaaaaaiiiiiinns 1,230 1,302 1,386 1,414
Other benefitS. vivseensnnsnnsnnnnnnnnnnnns 15 0 14 6

Total " *ssssasssasnsannnnsnnnnnnnnnnnnns 14 .740 14,468 15,981 16,547

The 1984 current estimate is higher than the 1984 budget estimate due to the increase in Workmen's
Compensation, the recent pay increase, and health insurance costs. The increase in 1985 is primarily for
health insurance and FICA.

B. Supporting CoStS.......oooviieiiiiiiiinnaann.. 862 949 794 1.130

1.  Transfer of personnel..... 284 330 206 501

The estimate provides for relocation costs, such as the expenses related to the selling and buying
of a home and the movement of household goods. The decrease from the 1984 budget estimate to the 1984

current estimate reflects changes in hiring plans. The increase in 1985 is primarily transportation rate
increases.

2. Personnel traiNiNgevesssssasssssnnsnnsnnnnns 578 619 588 629

The purpose of the MSFC training program is the development of skills amd knowledge of civil service
employees in order to more efficiently support MSFC's roles and missions in the Space Program. Tha penefits

to be derived by NASA include: enhancement of scientific and engineering leadership in the scientific
community; maintenance of a high degree of professional competency with the administrative and clerical work

RPM 3-15

e e e o = &




force; and development of needed skills and knowledge required in MSFC mission activities; and exteﬁding t';he
MSFC work force. The decrease from the 1984 budget estimate to the 1984 current estimate reflects a revised
training plan consistent with program activity. The increase in 1985 reflects tuition cost increases.
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1984 " 1085"
1983 Budget Curremt Butget
Actual Estimate Estimate Estimate

II. TRAVEL. sssssssssnsssssansnnnnnnnnnannnnnnnnnnnnnn 3,762 3'720 4,001 4,2]7.717

Basis of Fund Requirements

A. Program Travel...............oooiiiiiiiiiia., 3,324 3,401 3,529 3,574
B. Scientific and Technical Development Travel..... 66 59 80 240
C. Management and Operations Travel................ 372 260 392 397

Total, Travel...... ... i, 3,762 3,720 4,001 4,211

Explanation of Fund Requirements

A. Program Travel.........cooiiiiiiiiiiiins. 3,324 3,401 3,529 3,574

Program travel is directly related to the accomplishment of the Center's mission and in 1985 is
approximately 86 percent of the MSC total. Travel requirements include those for ongoing programs such as
the STS Operations, Spacelab, Inertial Upper Stage, Space Telescope, Spacelab Payloads, Space Science and
Applications payloads and basic supporting research and technology, as well as support to the planning and
definition of potential new programs. The increase in 1985 is primarily due to increased cost of travel.

B. Scientific and Technical Dexelopment Travel..... 66 59 80 240

Scientific and technical related travel permits employees to participate in meetings and technical
seminars with representatives of the aerospace community. This participation allows for the maintenance of
technical excellence, derived from exposure to technological advances outside MSFC, as well as to present
both accomplishments and concerns to their associates. These meetings are principally working panels
convened to solve problems for the benefit of the Government. The increases in 1984 current estimate from
the 1984 budget estimate is primarily due to the projected increase in the cost of air fares. In addition
to anticipated increases in per diem and travel rates, $155,000 is included as part of the NASA-wide
increase in funds for greater participation by M3C scientists and engineers in technical meetings and
symposia.
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1984 1985

1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Management and Operations Travel................ 372 260 392 397

Management and operations travel is required for the direction and coordination of general management
matters. It includes travel by managers in such areas as personnel, financial management, and procurement
activities and travel of the Center’s top management to NASA Headquarters and other NASA Centers. Local
travel includes travel in and around the official station of the employee, including tolls, parking fees,
and taxis. Non-NASA travel includes transportation of persons, per diem, and other incidental expenses for
all non-NASA employees, such as unpaid members of research advisory committees and preemployment interviews
for NASA SES positions. The increase from the 1984 budget estimate to the 1984 current estimate reflects

increased management activity related to the development of new programs plus the projected increase in the
cost of transportation.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

III. OPERATION OF INSTALLIATION:cccccccccncccccccnscs 39,124 43,840 41,270 46,602

Summary of Fund Requirements

A, Facilities Services. ... oo 17,587 21,216 19,776 23,214
B. Technical Services..... ... oiiiicaaaa.. 7,869 8,3 29 8,091 8,815
C. Management and OperationS.::sscasssssssnnnnns 13,668 14,295 13,403 14,573

Total, Operation of Installation.......... 39,124 43,840 41,270 46,602

Explanation of Fund Reauirements

Operation of Installation provides a broad range of services, supplies, and equipment in support of the
Center’s institutional activities. These are divided into three major functional areas: (1) Facilities
Services, the cost of maintaining and repairing institutional facilties and equipment, and the cost of
custodial services and utilities; (2) Technical Services, the cost of automatic data processing for
management activities, and the cost of educational and informational programs and technical shops supporting
institutional activities; and (3) Management and Operations, the cost of administrative communications,
printing, transportation, medical, supply, and related services.

The decrease reflected in the 1984 current estimate from the budget estimate is based primarily on less
than anticipated rate increases in utilities and administrative communications. The 1985 budget estimate
provides for expected increases in support contract and utility rates, an operational maintenance
initiative, replacement equipment, and supplies and materials.

A. FACILITIES SERVICES: :tccesesssesssssassescscases 17,587 21,216 19,776 23,214

The Marshall Space Flight Center occupies 1,841 acres under a Department of the Army non-revocable lease
in a complex of science and engineering laboratories and special development and test facilities. The
complex encompasses 3,800,000 gross square feet of building space. This physical plant houses an average
daily on-Center population of approximately 4,800 personnel.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

Summary of Fund Requirements

1. Maintenance and Related Services............ 2,923 5,382 5,415 7,299
a. Facilities.............. il 3,5 17 4,566 4,688 6,593
b. Equipment..... 406 816 727 706

2. Custodial Services.........cooovviiiiiinn... 3,938 4,312 4,205 4,439

3. Utility Services.....coooiiiiiiiiiiiiian... 9,726 11,522 10,156 11,476

Total, Facilities Services................ 17,587 21,216 19,776 23,214

Explanation of Fun Requirements

1. Maintenance and Related Services............ 3,923 5,382 5,415 7,299

This activity involves maintenance and operation of a total of 204 facilities (building, structures,
and trailers) with 3.8 million square feet of floor space. Also involved are 1,841 acres of land, one
million square yards of surfaced areas, and several special structures and systems. The 1984 current
estimate reflects a slight increase in supplies and materials replenishment. The increase from FY 1984 to
FY 1985 reflects not only anticipated support service contractor rate increases and expected FY 1985 price
levels for supplies, materials, equipment and other contractual effort, but an increase of $1,700,000 as
part of the NASA-wide augmentation in Operational Maintenance effort This augmentation will provide a level
of activity more consistent with the National investment in the MSFC physical plant.

2. Custodial Services........coovvviiiiiinn... 3,938 4,312 4,205 4.4 39

Custodial services include janitorial services, security services, fire protection, trash removal,
sanitary landfill operations, and related supplies and materials. Janitorial service is provided to about 3
million square feet of facility space and trash removal for approximtely 115 separate locations. Security
and fire protection services include 24-hour coverage of MSFC property, law enforcement, and motor vehicle
registration and control. The decrease from the 1984 budget to the 1984 current estimate is due to lower
than planned supplies and materials replenishment. The increase from the 1984 current estimate to the 1985
value is based on expected contractor and Redstone Arsenal rate increases.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
11,476

3. Utility Services.........coviiiiiiiinn.s. 9726 11522 10 156

This function provides for the cost of electricity, steam, natural gas, water,

and sewage disposal

service provided by Redstone Arsenal, on a reimbursable basis. It also provides for the propane and burner
fuel to generate steam for heating and cooling. The decrease from the 1984 budget estimate to the 1984
current estimate reflects the 1983 rate experience. The increase in 1985 is based on expected utility

rates.
B. TECHNICAI SERVICES . tesseseroarssssssessescsnasssn 2,869 8,329
Summary of Fund Requirements
a. Equipment sasssssssssssssssssnsnnnnnnnnns 1,390 882
b. Operations... sssssssssssssssnsssannnnnns 3,689 4,456
2. Scientific and Technical Information........ 1056 1135
a. Library easessssnssnsssssasnnsannsannnnns 949 1,006
b. Education and information sssssssssssanas 107 129
3. Shop and Support Services................... H34 1,856
Total, Technical Services................. 7.869 8329
Explanation of Fund Requirements

8,091 8,8 15
5,199 5,694
1,239 1,456
3,960 4,238
1.148 1,232
1,011 1,085

137 147
1,744 1,880
8,001 8815
5199 5,694

Funds provide centralized systems analysis, programming, operations, and related computational
services to meet the management and administrative computing requirements. This category also includes
Equipment maintained

maintenance of ADP equipment such as central site computers and associated equipment.
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includes IBM 4341, FR-80 microfiche system, systems software support, and a key~to~disc which collects,
controls, organizes, and edits raw data for imput into the 1MB 4341.

This function also provides for the development and utilization of computer techniques and systems
programming of all digital computers and associated equipment. Also included is associated auxilliary
support equipment such as film processors, xerox microfiche printers, xerox forms copiers, punch card
accounting machines, and Univac 4020 terminals. This activity includes the operation of two large magnetic

tape libraries; receipt, control, and distribution of program and data processing products; and testing and
cleaning of magnetic tapes.

The decrease from the 1984 budget estimate to the 1984 current estimate is computer hardware

deferred to remain within budget allowances. The increase from the 1984 current estimate to the 1985 budget
estimate is for an additional computer station to support administrative activities;

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Tnousands of Dollars)

2. Scientific and Technical Information

........ 1,056 1,135 1,148 1,232

This activity provides for the cost sharing operation of the Redstone Scientific Information Center
library (RSIC) on Redstone Arsenal and other scientific and technical information services. Scientific
information and library services are provided to MSC employees and associated NASA contractor personnel
through RSIC operations. The RSIC contains a central collection of books and journals, periodicals,
documents on microfilm and technical papers. Operation of the RSIC by the Amy is under direction of a
joint MSFCc/Army Redstone scientific information board, with shared costs.

These funds also provide for the preparation of reproducible pages for publication of NASA technical
manuscripts and related documents and MSFC's share of the operation of the MSFC Visitor Information Center

located at the Alabama Space and Rocket Center. The increase in 1985 reflects higher rates for essentially
the same level of service.

3. Shop and Support Service

S s EEEEEEEEEEEEEENSN 1,234 11856 1,744 1,889

These funds provide the Center with support in the areas of graphics, photographic services, and
related supplies, materials, and equipment. The decrease from the 1984 budget estimate to the 1984 current
estimate reflects the lower support contract rate experience in 1983. The increase in 1985 is due to
expected increases in support contract rates.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. MANAGEMENT AND OPERATEIONS ... ... ... e 37668 14,295 13,403 14,573

Summary of Fund Requirements

1. Administrative Communications............... 4,213 4507 3,970 4,256
2. Printing and Reproduction.............. T 479 431 464 500
3. ITransportatioN....ccusssssssssssssnsnnnsnsnns 4,402 3,810 3,705 4,144
4. _Installation Common ServiCeS...ccccccceaann. 4,574 5,547 5,264 5,6 73

Total, Management and OperationS....:ssuss 43668 14,295 13,403 14,573

Explanation of Fund Reauirements

1. Administrative Communications.............-. 4,213 4,507 3,970 4,256

Communications support for MSFC consists of local telephone service, long distance telephone service
and various kinds of other non-telephone communications. The MSFC central exchange provides local telephone
service. 1long distance telephone service is provided by the GSA. Included are such items as long distance
commercial tolls and the autodin network for ordering supplies and materials. In addition, these funds
provide for the use of Wweeden Mountain radio transmission facilities, support of the emergency warning
system, and operation of MSFC"s fire surveillance system. The decrease in the 1984 current estimate from
the budget estimte is the realignment of teleconferencing services to reflect the program support
changes. The 1985 increase reflects expected rate increases in local services and long distance tolls and

support contractor rate increases.

479 431 464 500

2. Rpin:t_i_ng_and_aepmductj_an-llllllllllllllllll ary 4ol 404 2oUvY

A portion of MSFC"s printing and reproduction requirements are met by an on-site reproduction
plant. In addition to the on-site reproduction plant, MSFC purchases reproduction services from the
Government Printing Office, the Army, and private firms. Purchased printing is an overflow requirement that
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cannot be handled within the on-site workload or capability. The increase from the 1984 budge the: :
current estimate reflects higher supplies and materials cost. The increase from the 1984 current estimate
to 1985 is expected supplies and material rate increases.

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

3. TransportatioN.usceessseesssssassnsnnsnnsnns 4,402 3,810 3,705 4,144

Transportation includes operation and maintenance of vehicles and aircraft, transportation of
related supplies and materials, and purchases of transportation equipment. Included is the maintenance of
general purpose vehicles, material handling equipment, general special purpose trailers and vehicles,
equipment such as cranes, tractors, generators and welders; and intermediate and major inspections. Freight
charges for shipment of materials and equipment by both surface and air transportation are also included.
The decrease from the 1984 budget estimate to the 1984 current estimate reflects less than anticipated
increases in fuel rates and a small reduction in support contractor workyears. The Increase in 1985 is due
to support contract rate increases, overhaul of aircraft components, and replacement of vehicles.

4. Installation Common ServiCeS.. sssnsssnnnnnns 4,574 5,547 5,264 5,673

This activity provides administrative support to Center management and staff activities, medical
services, and various other installation support services.

Center management and staff functions include patent counsel services, tort claims, and equal
opportunity activities. Medical services provides occupational medicine and environmental health services
for the maintenance and improvement of employee health at MSFC, with emphasis on prevention, diagnosis,
treatment, and care of illnesses and injuries.

Installation support services include maintenance and repair of office equipment, equipment rental,
acquisition of supplies and mateials and other miscellaneous services such as: (1) receiving supplies,
materials, and equipment; (2) distributing supplies, materials, equipment, and program-critical hardware;
(3) preparing supplies, materials, and equipment for shipment; and (4)warehousing of raw materials.

Also provided are such services as the disposal of toxic waste, inspection of hazardous cargo prior
to entry to Redstone Arsenal; receipt, storage, and issuance services for hazardous substances such as
explosivies, pyrotechnics and solid rocket motors; minor services such as laundry, furniture repair, toxic
disposal, postage, and acquisition of supplies and materials.
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The decrease from the 1984 budget estimate to the 1984 current estimatezls aﬁe to reduced
replacement equipment purchases. The increase in 1985 is primarily for the replenishment of supplies and
materials inventories, plus the expected increase in support contract rates.
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HEADQUARTERS AREA
95

COMMUNICATIONS FACILITY
SHOP AND STORAGE BUILDING
STORAGE BUILDING
EQUIPMENT SHED

OFFICE AND SHOP BUILDING
OFFICE BUILDING

OVFLEE BUILDING

OFFICE BUILDING

OFFICE BUILDING

LAB AND SUPPORT AREA
38

LABORATORYESTINGRACILITY
NON-DESTRUCTIVE EVALUATION { ABORATORY
MATERIALS LABORATORY

OFFICE AND ENGINEERING BUILDING
STRUCTURES AND MECHANICS LABORATORY
SHOP ANO CALIBRATION LABORATORY
COMPUTER FACILITY

WATER POLLUTION CONTROL FACILITY
ENGINEERING AND DEVELOPMENT LABORATORY
SURFACE TREATMENT FACILITY

NEUTRAL BUOYANCY FACILITY

FABRICATION AND MACHINE SHOP

HIGH REYNOLDS FACILITY

CELESTIAL & OPTICAL SENSORS FACILITY

FISCAL YEAR 1985 'ESTkIHA'VrEk

MARSHALL SPACE FLIGHT CENTER

SITE PLAN

TRAINING FACILITY
DEVELOPMENTAL PROCESSES LABORATORY
OEETEE BUILDING

SHOP ANO ASSEMBLY BUILDING
AIR COMPRESSOR BUILDING
CALIBRATION LABORATORY
BISONIC WIND TUNNEL FACTLITY
IMPULSE BASE FLOW FACILITY
OVETEE BUILDING

OEYTEE BUILDING

SHOP BUILDING

ENVIRONMENTAL TEST LABORATORY
STORAGE AND OFFICE BUILDING

SHOP AND STORAGE BUILDING

9
10
1

geoh

VERICLE MAINTENANCE SHOP

PHOTO LAB

SPACE SCHINCES LABORATORY
STORAGE BUILDING

STORAGE BUILDING

TRANS PORTATION SUPPORT BUILDING
CENTER ACTIVITIES BUILDING
MULTIPURPOSE HIGH BAY FACILITY
HiGH BAY ASSEMBLY FACILITY

OFFICE BUILDING TEST AREA

OFFIGE ANO LABORATORY BUILDING WEST AREA

LABORATORY AND OFFCE BUILDING

STORAGE SHED 7 470 PROPULSION & STRUCTURAL TEST FACILITY

ENVIRONMENTALTEST FACILITY 4 (4674 BLOCKHOUSE

AUTOMATION CHECKOUT BUILDING 7 Ko.. PUMP HOUSE

ELECTRICAL SYSTEMS [ABORATORY BUILDING [ J— OFFICE BUILDING
HAZARDOUS OPERATIONS LABORATORY BA [T69  STRUCTURAL TEST FACILITY

EAST AREA
4566 DOCUMENTATION REPOSITORY
4567 PUMP AND BOILER HOUSE
S-4549  DENONIZED WATER PLANT

12
13
14
19
16
7
18
19
)
2}
22

4550
4522
4520
4561
4557
4583
4548
$-4539
4540
4541
4570

S -4659
S-4660
S-&4
S-4655
S-456
S ~4653
478

S-4654
S-~465)

STRUCTURAL TEST FACILITY

PROF S COMPONENT TEST STAND
PROPULSION SYSTEMS COMPONENT TEST STAND
SHOP AND LABORATORY BUILDING

STRUCTURAL TEST FACILITY

TEST AND DATA RECORDING FACILITY

PROPULSION SYSTEMS COMPONENT TEST FACILITY
TEST STAND SUPPORT BUILDING

MODEL PROPULS ION SYSTEMS TEST STAND (ACOUSTIC)
TEST STAND CONTROL BUILDING

BLOCKHOUSE AND CABLE TUNNELS

OFFICE BUILDING

HIGH PRESSURE TEST FACILITY

HP GNa FACILITY

BOILER PLANT

COMPRESSOR BUILDING
MULTIPURPOSE HIGH BAY FACLLITY
HYDRAULIC EQUI PMENT DEVELOPMENT FACILITY
COMPONENTS SERVICE BUILDING
OFFICE AND STORAGE BUILDING
O/FICE BUILDING

SHOP BUILDING

MULTIPURPOSE HIGH BAY FACILITY
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SYSTEMS & COMPONENT
STeuc oL OAD Y

HIGH BAY
. ASSEMBLY AREA

LH2 STRUCTURAL

TESTING ! L
LOX/RP PROPULSION LOX/RP PROPULSION
TESTING

TESTING

FULL SCALE 3
VEHICLE DYNAMICS
TESTING

PR(}PU{ SION SY§
COMPONENTS
TESTING

o

STEM

LH2/LOX PROPULSION
TESTING

LOX/RP PROPULSION
TESTING

STRUCTURAL
" TESTING
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MAINTENANCE SUPPLY
HAZARDOUS MATLS STORAGE
COMPONENT SUPPLY

BOILER PLANT & FUEL TANKS
BATTERY CHARGING
COOLING TOWER
LABORATORY

CHEMICAL WASTE RESERVOIR

10.
11.
12.
13.
14.
15.
16.

FISCAL YEAR 1985 ESTIMATE
MICHOUD ASSEMBLY FACILITY

FABAREA
FABAREA

ENGINEERING BUILDINGS

VERT ASSY & HYDROSTATIC TEST

SYSTEMS ENGINEERING BLDG.
HANGAR

MAINTENANCE
ENGINEERING & OFFICE BLDG.

17.
18.
19.

21.
22.
23.
24.

CAFETERIA

CONTRACTOR SERVICES BLDG.
TEST & CHECK OUT

. SALVAGE YARD

HIGH PRESSURE TEST FACILITY
MAIN PUMPING STATION
BARGE DOCK

PNEUMATIC TEST FACILITY
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1985 ESTIMATES

NATIONAL SPACE TECHNOLOGY LABORATORIES

DESCRIPTION

The National Space Technology Laboratories (NSTL) is located in southwest Mississippi, approximately 50
miles northeast of New Orleans, Louisiana. Total land area is 138,807 acres of which 13,480 make up the
actual installation owned by NASA. The remaining 125,327 acres are held as a buffer zone. In the buffer
zone, 7,162 acres are owned by NASA and 118,165 acres are under restrictive easements. The installation has
deep water access via the Pearl River and the Intracostal Waterway. Capital investment for the National
Space Technology Laboratories, as of September 30, 1983, was $312,545,000.

CENTER ROLES AND MISSIONS

The National Space Technology Laboratories, formerly the Mississippi Test Facility (MTF), is NASAs prime
static test facility for large liquid propellant rocket engines and propulsion systems. The redesignation
by NASA of MTF to the NSTL in June 1974 recognized the emerging role of the installation in space and
environmental technology laboratories.

NSTL is presently engaged in development and acceptance testing of the Space Shuttle Main Engines and Main
Propulsion System development testing. NSTL also conducts applied research and development in the fields of
remote sensing, environmental sciences, and other selected applications programs. NSTL manages the
installation and, through interagency agreements, provides support and maintains full utilization of all
facilities by NASA and co-located elements of other executive agencies. These agencies are engaged in
compatible research, development, and operational activities. They include the Department of Defense, the
Department of Interior, the Department of Commerce, the Environmental Protection Agency, and the Department
of Transportation. Additionally, has working agreements with the State of Mississippi, and the State of
Louisiana. The principal roles are:

Space Shuttle: = NSTL provides, maintains and manages the facilities and the related capabilities required
for the continued development and acceptance testing of the Space Shuttle Main Engines (SSME), and the
development testing of the Shuttle's Main Propulsion Test Article (MPTA) which consists of a cluster of
three main engines, an external tank and an orbiter aft-fuselage structure. In 1985, the MPTA stand is
planned to be convertsd to a single engine test stand for SSVE component green run testing. NASA will
maintain the capability to convert back to the MPTA configuration if required.
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Space Applications: = Conducts fundamental and applied research, develops advanced airborne sensors ana
data/information systems, and conducts test and evaluation activities of remote sensing technology in the
areas of renewable and nonrenewable resources.

Support to Tenant Agencies: - Provides technical and institutional support to resident agencies.
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SUMMARY OF RESOURCES REQUIREMENTS

Funding Plan by Function

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

I. Personnel and Related CostS................... 4,431 4,489 4,623 4,735
IT. Travel. ..o 158 151 170 170
IIT. Operation of Installation...................... 1,756 4,662 5,000 6,000

A. Facilities Services.............ovvvnn.n. (505) (2,659) (2,921) (3,853)
B. Technical Services...........covviinn. (193) (217) (217) (181)
C. Management and OperationSsssssssssssssssss (1,058) (1,786) (1,862) (1,966)

10,905

Total, fund requirementS. vuesssnsssnnnns 6,345 9,302 9,793
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Distribution of Permanent Workyears by Program

1983

Actual
RESEARCH AND DEVELOPMENT . ccccscsesccsccccscscscansonss _46
Space Transportation Capability Development..saass 5
Space Science and Applications ssssssssssssnssnnnns _40
Space ApplicationS. svsssssssssssasssnsnnsnnnnnns 40
Technology Utilization............................ _ 1
Subtotal, direct workyearsS ssssssssssssssnnnnns 46
CENTER MANAGEMENT AND OPERATIONS SHRI..._........ _59
Total, full-time workyears......... 105
Other than full-time....................... ' 17

Total, WOrkyearS. sasssssssssssssssssnnnnnnnnns 122

1984 1985

Budget Current Budget
Estimate EStimate Estimate
a4 _46 _46
_5 _5 _5
_38 _40 _40
30 40 40
_a _1 _1
44 46 46
_59 _61 _61
103 107 107
17 _13 _13
120 120 120

|

RPM 4-4




PROGRAM DESCRIPTION

Permanent Civil
RESEARCH AND DEVELOPMENT Service Workyears

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT . oo oo ee e e e e meeee e memem 5

In 1985, the National Space Technology Laboratories will continue to provide, maintain, and manage the
facilities and the related capabilities required for development and acceptance testing of the Space Shuttle
Main Engines.

SPACE APPLICATIONS . s coeesssessoscssosossssssesssssssssosassscssasossnsscssssssanssosns 40

In 1985, the NSTL's ®Barth Resources Laboratory®s program will continue to:

-- Conduct research investigations in the application of remotely sensed data. This research activity
uses existing aircraft and satellite programs as a basic source of obtaining remotely sensed data in
conjunction with surface data to develop techniques and procedures for practical applications.

-- Conduct applied research investigations €or the application of new sensor data to priority information
requirements of national concern in the areas of agricultural productivity, geological explorations,
and land resources management including studies for aligning appropriate sensor technology with
application disciplinary requirements.

-- promote the effective transfer of applications technology as well as reduce system costs, and improve
compatibility with other information sources and products.

-- Conduct research and development applications in non-remote sensing applications primarily in areas
such as environmental system development and closed ecosystems development.

TECHNOLOGY UTILIZATION:ccesessotosnsss F T 1

In 1985, NSTL will continue to provide the capability to disseminate new technology development to the
private sector.

CENTER MANAGEMENT AND OPERATIONS SUPPORT:.cccccsccavocaccccsassscssassoncsssascosancse 61

Center Management and Operations Support is defined as that support or services being provided to all NSTL
organizations which cannot be identified exclusively to a single program or project. The civil service
personnel involved are:
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Director and Staff = The Installation Director, Deputy Director, and immediate staff, e.g., Legal, Equal
Opportunity, and Public Affairs.

Management Support - "*hose who provide information and management services supporting all levels of Center
management, both program and functional. Specific functions include resources and financial management,

program control, contracting and procurement, property management, personnel management, and management
systems and analysis.

Operations Suppart = Those who manage or provide for the operation and maintenance of institutional
facilities, buildings, systems and equipment, including those who manage or provide technical services-such
as automatic data processing, reliability and quality assurance, medical care, and photographic support.
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I.

PERSONNEL AND RELATED COSTS:cccccocecosvocsccncos

RESOURCE REQUIREMENTS BY EUNCTION

1983
Actual

4,431

1984
Budget Current
Estimate Estimate

1985
dudget
Estimate

(Thousands of Dollars)

4,489

Summary of Fund Requirements

Compensation and Benefits

1.

Compensation

a. Full-time permanent vessssssssssssnnnnnns
b. Other than full-time permanent

Subtotal, Compensation cusususs

Benefits....ooo oo

c. Overtime and other compensation. ,.....u.

Subtotal, Compensation and Benefits.....

Supporting Costs

1.
2.

Transfer of personnel vuussssassssnsnssnnnnsns
Personnel traiNniNg.ivsessssssssssssnsnnnnnnns

Subtotal, Supporting Costs......

Total,

Personnel and Related Costs

3,664
269

16

3,949

421

4,370

3,643
297

15

3,955

494

4,449

25
15

40

4.489

4,623

3,860
259
15

4,134
456

4,590

4,735

3,945
263
18

4,226

469

4,695

20
20

40

4. 735
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1984 1985
Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A. Compensation and Benefits....................... 4,370 4,449 4,590 4,695
1. Compensation. ssssssssssssssssnnsnnnnnnnnnnns 3,949 3,955 4,134 4,226
a. Full-time permanent....... 3,664 3,643 3,860 3,945

The increase from the 1984 current estimate to the 1984 budget estimate reflects the effect of
1984 pay increase. The 1985 estimate reflects full year effect of the 1984 pay increase.

Basis of Cost for Full-time Workvears

In 1985, the cost of full-time workyears will be $3,945,000, an increase of $85,000 from 1984.
The increase results from the following:

Cost of full-time workyears in 1984....ccviiteecnnrannaas et ceesesseesas 3,860

Cost increases in 1985...cc0...
Within grade and career advances:

Full year effect of 1984 actions

Partial year effect of 1985 actions........................ +53

cteteesrsetretessteesesanenenn +151

Full year effect of 1984 pay increases....................... +46
One mMore day iN 1985. ccveveeancescconsoessososssssosocnosnns +13
Cost decreases in 1985...cceveecnn. -66
Turnover savings and abolished positions:
Full year effect of 1984 actions................coiivennn.. -16
Partial year effect of 1985 actionS.ceecsesescosvecccscseases —32
Alteration in the method of calculating salaries paid.csassss -3

Reduction related to the Government-wide initiative to
reduce the number of GS/GM 11-15 posSitioNS sessssssnsnnnnnnss —15

cost of full-time workyearsS inN 1985. ccuetteceseesossocscassacecncnssssensssess 3,945
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1984

1983 Budget Current. Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Other than full-time permanent
o T O o -3 269 297 259 263
2. WOrkyearsS.. sssssssssssssssnsssnnnnns 18 18 14 14
The distribution of 1985 workyears is as follows:

Distribution of Other than Full~-Time Workyears

Workyears
Ceilling PrOgrarB. oo 13
Developmental programs ssssssssssssssssssssnannnsssssnsnnnnnnnnnnnnnnnns (3)
LSTU 00 TV (0’0 = 11 (1N
Other ProOgram S . .ottt e e e e e e e e e (9)
Youth OpportuNity PO AT, <o -1
T Otal 14

The decrease from the 1984 budget estimat'e to the 1984 current estimate IS a decrease in other
than full time employees. The 1985 increase is the full year effect of the 1984 pay increase.

c. Overtime and other compensation 16 15 15 18

The increase from the 1984 current estimate to the 1985 budget estimate iS necessary to meet
management and administrative requirements in the procurement and financial management areas.

RPM 4-9

I



1984 1985
1983 Budgat Current Budget

R Estimate Estimate
sands of Dollars)

2. BenefifS.......... e 421 494 456 469

The following are the amounts of contribution by category:

Civil Service Retirement Fund.. ...v.cuuvu.s 254 271 280 283
Employee life insurance................. .. 13 11 11 11
Faployee health insurance.. voveusasannnnus 108 158 115 121
L 7 a 10 11
MediCAre . v veesassneaossscnsasanscarsses 38 46 40 43
Other. ..o e ....i - datnd Ratuind

TOEAL e v ot e v v oneeesnneecennncnonanssescns 421 494 456 469

Vie decrease from the 1984 budget estimate to the 1984 current estimate reflects 1983 experience
offset by the partial year effect of 1984 pay increase. The increase in 1985 is the full year effect of
these changes.

B. Supporting COStS ssassssssnsssssnsssnnsnnssnnnnns 61 40 33 40

1. Transfer of personnel cuvevevsssasannnsnsansns 49 25 15 20
The estimates for 1984 and 1985 are base3 on projected hiring plans.
2. Personnel traiNiNgaesasasasssssssssnsnnnnnnns 1% 15 18 20
The personnel training program continues to develop the skills and knowledge of NSTL employees in

order to more efficiently support NSTL roles and missions, primarily through "Upward Mobility"™ training for
women and minorities, and Equal Employment Opportunity seminars.
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1984 98
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

IT. TRAVEL.:ceceoecasoanononannsscssaccassasossans 158 151 170 170

summary of Fund Requirements

A.  Program Travel..........oooiiiiiiiiiiiiii ... 72 87 102 102
B. Scientific and Technical Development Travel.. ... 4 3 4 4
C. Management and Operations Travel.. ..iiviiiaaaas. 82 _61 _ 64 _64

Total, Travel.......... i 158 151 170 170

|
|
|

Explanatioan of Fund Reguirements

A. Program_ Trawvel...... Ceeceesea e R 72 87 102 102

Program travel requirements are directly related to the accomplishment of the Laboratories' mission, and
will mainly be in support of Space Science and Applications Programs. Program travel will account for about
60 percent of total travel in 1985. The increase from the 1984 budget estimate to the 1984 current estimate
reflects expected transportation cost increases.

3. Scientific and Technical Development_Travel.. ==» 4 3 4 4

Scientific and technical development travel will permit employees to participate in meetings and
technical seminars with other representatives of the aerospace community. This participation allows them to
retain their technical competency and gain awareness of technological advances outside NSTL as w21l as to
present both accomplishments and problems to their associates. Many of the meetings are working panels
convened to solve certain problems for the benefit of the Government.

C. Management and Operations Travel..... RN EEERERN 82 61 64 64

Management and operations travel is used for the direction and coordination of general management
matters. It includes travel in such areas as personnel, financial management, and procurement activities as
well as travel of the Laboratories' top management to NASA Headquarters and other NASA Centers. The
increase from the 1984 budget estimate to the 1994 current estimate reflects expected transportation cost

rates. RPM 4-11
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
IIXI. OPERATION OF INSAIATION.... .o 1,756 4,662 5,000 6,000

Summary of Fund Requirements

A. Facilities Services.............ccoiiiiat. 505 2,659 2,921 3,853
B. Technical Services............coooivvn.n. 193 217 217 181
C. Management and Operations. sassssssssssssssas 1,058 1,786 1,862 1,966

Total, Operation of Installation.. cueusuns 1,756 4,662 5,000 6,000

Explanation of Fund Requirements

Operation of Installation provides a broad range of services, supplies, and equipment in support of the
Center’s institutional activities. Activities are divided into three major functional areas: (1) Facili-
ties sérvices, the cost of maintaining and repairing institutional facilities and equipment, and the cost of
custodial services and utilities; (2) Technical Services, the cost of automatic data processing for
management activities, and the cost of educational and .informational programs and technical shops supporting
institutional activities; and (3) Management and Operations, the cost of administrative communications,
printing, transportation, and related services.

The increase from the 1984 budget estimate to the 1984 current estimate reflects the assumption of
utilities control system maintenance and a revised estimate of the impact of divestiture and deregulation of
communication services. The 1985 increase provides for projected rate increases for utilities, support
contractor wages, and communications.

A. FACILITIES SERVICES. et veerenseoocensseasasassans 505 2,659 2,921 3,853

The NSTL covers 138,807 acres of grounds, and a complex of facilities which are comprised of
laboratories, offices, and rocket engine test facilities. The complex encompasses some 1,172,098 gross
square feet of building space. This physical plant supports an average daily on-site population of 3,023.
Many of the test facilities are utilized on schedules involving more than one shift operation and operations
during off-peak hours.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate_ Estimate

summary of Fund Requirements

1. Maintenance and Related Services...... 82 170 170 579
2. Custodial Services........oooviiiiiiiiin, 75 267 267 429
3. Utility Services........ f 348 2,222 2,484 2,845

Total, Facilities ServiceSsusssssnnnnnnnus 505 2,659 2,921 3,853

Explanation of Fund Requirements-

1. Maintenance and Related Services............ 82 170 170 579

This activity provides for the modifications and alterations of facilities and on-site relocations of
personnel and equipment of the Eaxrth Resources Laboratory (ERL) and equipment purchases for the ERL. The
increase from FY 1984 to FY 1985 reflects not only anticipated support service contractor wage rate
increases and expected ¥Y 1985 price levels for supplies, materials, equipment and other contractual effort,
but an increase of $400,000 as part of the NASA-wide augmentation in Operational Maintenance effort This
augmentation will provide a level of activity more consistent with the National investment in the NSTL

physical plant.

2. Custodial Services........covvviiiiiinnann.. 75 267 267 429

Provides for NASA's share of security guard services, janitorial services and fire protection services by
the NSTL institutional support services contractor. The increase in the 1985 Budget Estimte reflects
expected cost escalation and the purchase of a fire truck.

3. Utility Services.......oooviiiiiiiiiinn. 348 2,222 2,484 2,845

Provides for the purchase of utility commodities; primarily, electricity from the Mississippi Power Company
and natural gas from the United Gas Pipe Line Company. Natural gas is the primary heating fuel used at
NSTL. Also provided is NASA's share of the operation of the utility distribution and control systems, water
wells, and sewage systems. The increase from the 1984 budget estimate to the 1984 current estimate is
higher consumption based on additional engine testing offset by lower than expected rates. The increase in
1985 reflects expected rate escalation.
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1984 1985

1983 Budget Current Budget
Actual Estimate Estimate Estimate
B. TECHNICAL SERVICES .ttt st vt etvanrtsensosenonsanensan 193 217 21 181

Summary of Fund Requirements

1. Automatic Data Processing=*=*=*=ss=s=seasssu= 21 5
2. Scientific and Technical Information........ 128 117 117 76
a. Library..... 3 4 4 4
b. Education and information............... 125 113 113 72
3. Shop and Support Services................... 44 95 Ss 100
Total, Technical Services................. J__%_s g g _1_8_}

Explanation of Fund Reauirements

1. Automatic Data processing *re=rrsrrsrrsssanas 21 5 5 5

Provides equipment supplies and materials in support of the Earth Resources Laboratory's ADP
requirements.

2. Scientific and Technical Information........ 128 117 117 76

Provides books, periodicals, and other technical reports by the Earth Resources Laboratory, and
NASA's share of upgrading and operating the NSTL Visitor Information Center (VIC). The VIC upgrading
program, which began in 1983 in response to public interest, will continue into 1984 to prepare for the
expected influx of visitors as a result of the 1984 New Orleans World's Fair. The 1985 estimate reflects a
return to base requirements following completion of the VIC update.

3. Shop and Support Services................... 44 95 9 100

Provides for safety, photography and graphics services. The increase in 1985 reflects expected cost
escalation.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

C. MANAGAVENT AND OPERATTONS. ..., s*+sssssssssssaass 1058 1.786 1.862 1.966

Sumnary of Fund Requirements

1. Administrative Communications............... 521 834 879 919
2. Printing and Reproductionssssssssssasssnanns 23 51 51 54
3. TransportatiONesesssssssssssssasnanssnnnnnns 397 790 821 878
4. Installation Common Services................ _ 117 _ 111 _ 111 115

Total, Management and OperationS. sasssssss 1,058 1,786 1,862 1,966

Explanation of Fund Requirements

1. Administrative Communications............... 521 834 879 919

Provides for NASAs share of the local telephone service, FTS, long distance and operation and
maintenance of the on-site communications switchboard and other equipment. The increase from the 1984
budget estimate to the FY 1984 current estimate is due to greater impact of divestiture and deregulation
than expected. The increase in 1985 reflects expected cost escalation.

s Printi | B duction, *rreresesesrasanas 23 51 51 24

Provides for printing and reproduction services in support of the Earth Resources Iaboratory and the
local house organ. The increase from the 1984 current estimate to the 1985 budget estimate reflects
expected cost escalation.

3. TI’anSpOftatiOﬂ ..... EEEEEEEEEEEEEEEEEEEEENEENNN 397, 79

o

21 878

|

This estimate includes local transportation for the NSTL staff and the support contractors, as well
as freight costs, government bills of landing, air freight, other general shipments, and related
transportation costs. The increase from the 1984 Budget Estimate to the 1984 Current Estimate is due to
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higher rates than expected. The increase in 1985 reflects expected cost increases in support contractog
rates and vehicle rentals.

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

4. lnstallation Common Services................ 117 111 111 115

Provides supplies, materials and equipment €or the Earth Resources Laboratory. The increase from
the 1984 current estimate to the 1985 budget estimate reflects expected cost escalation.
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NSTL SUMMARY STAFFING

FY84 FY85
SES 3 3
GM-15 5 5
GM-14 12 12
All other GSIGM 90 90

TOTAL PERMANENT 110 110

OFFICE OF THE DIRECTOR

SES
GM-14
All other GS/GM

TOTALPERMANENT

FY84 FY85
2
1
3
6

00

2
1

3
6

l

CHIEF COUNSEL

GM-15

All other GSIGM

TOTALPERMANENT 2 2

1
1

FY84 FY85
1
1

EXECUTIVE STAFF

All other GSIGM

TOTALPERMANENT 4 4

FY84 FY85
4 4

| ! |
RESOURCES & FINANCIAL PROCUREMENT & CONTRACTS FACILITIES ENGINEERING INSTALLATIONS OPERATIONS
MANAGEMENT OFFICE OFFICE OFFICE OFFICE

FY84 FY85 FY84 FY85 FY84 FY85 FY84 FY85

GM-14 1 1| | cm14 11 GM-14 2 2| |omis 11
All other GSIGM 16 16 | | All other GSIGM 12 12 All other GSIGM 9 1| |cmis 3 3
All other GSIGM 16 16

TOTAL PERMANENT 17 17 | | TOTAL PERMANENT 13 13 TOTAL PERMANENT 11 13 | | TOTALPERMANENT 20 20

EARTH RESOURCES

LABORATORY
EY84 EYS85
SES 1 1
GS-15 3 3
GS-14 4 4
All other GSIGM 29 27

TOTALPERMANENT 37 35
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1985 ESTIMATES f

GODDARD SPACE FLIGHT CENTER

DESCRIPTION

The Goddard Space Flight Center (GSFC), located 15 miles northeast of Washington, DC., at Greenbelt,
Maryland, is situated on a 552-acre main site. Three additional nearby plots of 554 acres comprise the
remote site area and contain the Goddard Antenna Test Range, the Goddard Optical Facility, the Propulsion
Research Facility, the Laser Facility, the Magnetic Fields Component Test Facility, the Attitude Control
Test Facility, and the Network Training and Test Facility. The Center also utilizes an additional 6,165
acres at the Wallops facility located on the Atlantic Coast of Virginia's eastern shore. The Wallops
facility consists of 1,833 acres on the main base, 3,085 acres on Wallops Island launching site, 107 acres
on the mainland tracking site, and 1,140 acres of marshland. The total capital investment for the Goddard
Space Flight Center, including tracking stations, work in progress, contractor-held facilities at various
locations, and the Wallops facility, as of September 30, 1983, was approximately $881,071,000.

The majority of the Goddard Space Flight Center's personnel are located at Greenbelt, Maryland; other
personnel are located at the Wallops facility in Virginia, the Goddard Institute for Space Studies in New
York City, and tracking and communications network stations throughout the world.

CENTER ROLES AND MISSIONS

The Goddard Space Flight Center, established in 1959 as the first major United States installation devoted
to the investigation and exploration of space, conducts a wide-ranging program in space science and
applications. The GSFC has developed many diverse capabilities: the management of complex projects; the
development of wholly integrated spacecraft, ranging from systems engineering to development, integration,
and testing; the development and operation of both the ground network of tracking and data acquisition
facilities and the Tracking and Data Relay Satellite System; scientific research to include both theoretical
studies and the development of many significant scientific experiments flown on satellites; and the
operation of a research airport, located at Wallops, in support of NASA's aeronautics research programs.

The principal and supporting roles are:

PRINCIPAL

Earth Orbital Spacecraft Development and Flight Operations = includes spacecraft propulsion and supporting
technology such as low cost structural evaluation and reliability demonstration, advanced guidance systems
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and space power systems. Major emphasis Is on automated, standard spacecraft systems, free-flyers,
experiment development and integration, and the planning and conducting of associated flight operations.

Tracking and Data Acquisition Systems and Support Operations - plans, develops, implements and operates
tracking facilities and provides for the related data processing, communications, and mission control; plans
and conducts support of Earth orbital spacecraft, aeronautical research and sounding rockets; and network
planning and implementation support for Shuttle. (Trackingand data acquisition responsibilities include
support of deep space as well as Earth orbital missions and the implementation of the Tracking and Data
relay Satellite System.)

Launch Range and Research Airport Management and Operations - plans and operates the Wallops launch range,
associated aircraft, and a research airport in support of NASA aerospace programs as well as other
government agencies, such as the Department of Defense, and the academic and international community.

Launch support and related services are provided for various sounding rockets and the expendable Scout
launch vehicles launched from the Wallops facility.

Expendable Launch Vehicles - Goddard is the management center for the Delta launch vehicle, NASA’s only
medium class standard launch vehicle which is used for NASA missions, reimbursable missions for other
government agencies, domestic commercial users, and international users.

Space Science and Applications - develops the science and technology discipline bases, develops and
calibrates spaceborne sensors, ground data processing and analysis systems, conducts scientific research and
theoretical modeling studies, and implements science and applications experiments in astronomy, solar
physics, high energy, astrophysics, solar terrestrial studies, and atmospheric, oceanic, and land processes.

Sounding rocket Development, Procurement and Operations - develops and procures sounding rockets and
carries out all phases of operations from mission/flight planning to landing and recovery, including
supporting systems (i.e., guidance, telemetry and attitude control, power, payload housing, separation
systems, and recovery).

Balloon Program - manages and provides technical oversight and direction to the balloon activities
conducted for both NASA and other agencies.

Spacelab Payload Development - develop, analytically integrate and process data €or Spacelab payloads in
astrophysics, solar terrestrial physics, astronomy, and applications.

special Payloads Activities - involves the management of such Shuttle payload activities as sounding
rocket class payloads which will be flown on the Space Shuttle, Get-Away-Specials, etc., and of balloon and
aircraft projects. This involves development and operations of diverse mechanical, electrical, aerodynamic,
propulsion, control, thermal, and combined systems.
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SUPPORTING

Planetary Science = develop and apply techniques for the analysis of planetary atmospheres.

Aerospace Flight Test Support = plan and conduct launches of scientific payloads and aeronautical tests
and other research, development and related activities as requested by elements of NASA, the Department of
Defense, other government agencies, and the worldwide scientific community.
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III.

SUMMARY OF RESOURCES REQUIREMENTS
Funding Plan by Function
1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
Personnel and Related Costs...................... 145,615 144,464 149,689 154,955
Travel., coeessssssssssnsssssnsnnnnnnnnnnnnnnnnnnns 3,434 3,885 3,676 3.935
Operation of Installation........................ 31,541 35,377 33,852 40,400
A. Facilities Services........ccoviiiiiiiinn... (17,306) (20,285) (18,376) (21,939)
B. Technical Services.......coovviiiiiiiinn.... ( 4,416) ( 4,531) ( 4,403) ( 5,200)
C. Management and OperationS sasssssssssssssnnnns ( 9,819) (10,561) (11,073) (13,261)
Total, fund requirements... cueuveuensnnnnns 180,590 183,726 187,217 199,290
5
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Distribution of Workyears by Program

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
RESEARCH AND DEVELOPMENT. c c ccececscscosconcsossssssncscssese 2,056 2,032 2 090 2159
Space Station.........cooiiiiiiiiiiiiii 6 0 17 50
Space Science and Applications .. ... coeeeeeeennes 1,889 1,878 1,919 1,936
Physics and astronomy..............ccoiiiiiinnn.. 962 1,004 T,040 T,047
Life SCIeNCeS. ..o iiiii e 2 3 1 1
Planetary exploration . . . . . . i ciceeeeesnsennnnnes 87 78 91 81
Space applicatioNS sasssssssssssnsssnanssnnnnnnnnnns 838 793 787 807
Technlogy Utilization......................cooiiiit. 10 5 10 10
Aeronautics and Space Technology |, . ... ..cveeveevnnnns 125 121 115 134
Aeronautical research and technoloQy..ccceoaaao.... 15 13 12 19
Space research and technology .. .....cvieiveevvnnes 110 108 103 115
Tracking and Data Advanced Systems . . . . .......vvsue. 26 28 29 29
SPACE FLIGHT,CONTROL AND DATA COMMUNICATIONS. ....ccec0. 821 807 802 733
Space Transportation OperationS sessssssssssssssssnnns 142 134 133 100
Space and Ground Network Communications and
Data SYSIEBMS, . .iuiuessnnnssnnnssnnnssnnnssnnnssnns 679 673 669 633
Subtotal, Direct WorkyearS. sessssssssssssssannnnns 2,877 2,839 2,892 2892
CENTER MANAGEMENT AND OPERATIONS SUPPORT ... tvsssssnnnnns 733 747 707 707
Subtotal, Permanent Workyears sussssssssnssssnnnnns 3,610 3,586 3,599 3,599
Other than full-time permanent cu.eeeeseassassnssnnnns 99 112 99 99
Total, permanent WOrKyears. |, ... iveecceesssnannnes 3,709 3,698 3,698 3,698
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PROGRAM DESCRIPTION

Permanent Civil

RESEARCH AND DEVELOPMENT Service Workyears
SPACE STATION 50
Space Station efforts will consist of definitions and integration studies, and focused technology

activities.

PHYSICS AND ASTRONOMY « ¢ e s s s s v v oosossostsnsnsessosssosssvssoesscsssososssssa 1,047

Astrophysics activities have the objective of: accomplishing laboratory and flight scientific research to
increase human knowledge of the Earth's space environment, the stars, the Sun, and other objects in space;
and providing advanced technical development of experiments and spacecraft components for future
astrophysics missions. Organized activities accomplish scientific progress in all of the following
discipline areas of astrophysics: gamma ray astronomy, X-ray astronomy, ultraviolet and optical astronomy,
infrared and radio astronomy, particle astrophysics, solar physics, interplanetary physics, planetary
magnetospheres, and astrochemistry.

During 1985, GSFC investigators will be actively involved in studies for the X-Ray Timing Explorer; in
development, assembly, and test of instruments for the Space Telescope, Ganmma Ray Observatory, Cosmic
Background Explorer, Shuttle Payloads and Integrated Rocket Experiments; and in the analysis of data from
several major Physics and Astronomy missions including the High Energy Astronomy Observatory, the Dynamics
Explorer, the Solar Maximum Repair Mission to be launched in 1984 and the Active Magnetospheric Particle
Tracer Explorer also to be launched in 1984.

The International Ultraviolet Explorer (IUE) spacecraft, with its unique satellite control and data
management systems, will continue to afford guest observers the opportunity to point the satellite in real-
time from the ground, quickly make observations, and receive data in visual formats.

During FY 1985, GSFC will be responsible for the continued development of a U.S. supplied focal plane high
resolution imaging instrument to be flown on the German Roentgen Satellite which is scheduled for launch in
1987 on the Space Shuttle. The Roentgen Satellite, another NASA internatinal cooperative project with the
Federal Republic of Germany, will perform the first all sky survey of X-ray sources and will point to and
study specific X-ray sources for extended periods of time.

The definition of the Solar Optical Telescope (SOT)will be continued during FY 1985. This facility will
carry an instrument package to study solar physics in a detail never before possible by sensing radiation
from the deep ultraviolet to the near infrared; thus enabling astronomers to study solar phenomena from the
photosphere to the corona. RPM 5-6
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Gotittard w11 provide the management and support of the NASA domestic ana internatjonal sounding r
programs. The project involvement extends from conception through launch and analysis of the data obtained

inthe following areas: galactic astronomy, high energy astrophysics, solar physics, plasma physics, upper
atmospheric and interdisciplinary research, and the space applications of materials processing science.

During FY 1985, Goddard will also continue development of sounding rocket class payloads for flight on the
Space Shuttle. This is a cost-effective approach which allows these instruments to be flown for much longer
periods of time than available with sounding rockets.

Goddard will continue to manage the scientific balloon program providing for launch and tracking support,
flight hardware support, and technical support including new systems development. Goddard has assumed
responsibility for the National Scientific Balloon Facility at Palestine, Texas, by providing management and
technical oversight.

Permanent Civil
Service Workyears

LIFE SCIENCES .t ce ettt eesotssssssotocesscnssosssasoesnssssanssassssnssassncsnsensssssnsoss 1

The Goddard Life Sciences activities involve the utilization of data from remote sensing satellites to
better the understanding of global biological characteristics and processes.

PLANETARY EXPLORATION. « o c o s s ot e s eosactassossessassoensssasasoasnsasassansssomanssasss 81

The GSFC activity within the Planetary Exploration program is designed to emphasize the physics of
interplanetary space and planetary environments. To this end, GSFC is maintaining a strong and viable
research group.

SPACE APPLICATIONS. . . . 807

The FY 1985 Space Applications program activities will span GSFC's broad roles and missions mandate,
including activities in the discipline areas of land, oceans, and atmospheric sciences.

GSFC 1s engaged in three major types of activities in these areas: research and technology, flight
projects, and data analysis.

The research and technology effort in general, is directed toward solving major problems in the
disciplines mentioned and involves conceptual instrument design and testing, mission payload studies, and
conceptual flight missions. This is accomplished through the design and construction of mathematical models
to study:
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1. The global circulation of the Earth"s atmosphere for better weather and climate predictions;

2. The geopotential Fields (gravity and magnetic) of the Earth to provide a better understanding of the
structure and evolution of the Earth;

3. The processes of the oceans such as surface winds, waves, temperature, currents, and circulation in
support of the ongoing weather and climate studies and the ocean research program;

4. The physical characteristics of the Earth"s vegetation cover, water resources, and land use which can
be remotely sensed; and

5. The interaction between the Earth"s atmosphere, hydrosphere, and cryosphere.

Some examples of instrumentation activities which GSFC is supporting include instrumentation for measuring
temperature and pressure profiles in the atmosphere which are essential parameters for weather and climate
models; user active and passive microwave systems for measuring sea surface temperatures and winds, and
measurement of soil moisture essential for water resources modeling and agricultural yield predictions; new
instruments for ocean color measurements; and high precision laser electronic ranging systems in support of
.the Earth and ocean dynamics activities.

At GSFC flight project responsibilities in FY 1985 include:

1. Operational weather satellite missions for the National Oceanic and Atmospheric Administration
(Nyoaa), including launch of NOAA-G, in March 1985.

2. Continued operation of the Nimbus satellites to provide remotely sensed resources data and
environmental observations to a worldwide applications research community,

3. The data from the Landsat-4 and p' will continue to be analyzed to evaluate the benefits of a new
generation of land observation instruments.

4. Earth Radiation Budget Experiment data will be collected for the study of geographical and seasonal
variations of the Earth"s radiation budget.

5. Conducting correlation measurements from balloons, sounding rockets, aircraft, and ground
installations.

6. During FY 1985, design and development activities will be continued on the Upper Atmospheric Research
Satellite (UARS) instruments, and design and development activities will be initiated on the spacecraft
leading to a launch in 1989.

RPM 5-8




Space Applications activities involve the formulation, analysis, and distribution of applications d1ata
received from satellites for which GSFC has management responsibility. Such demonstrations involve the use
of data from the Nimbus-7 spacecraft for the solution of problems concerning pollution, ocean resources and
dynamics, and weather and climate. Similar activities will be conducted by using the data from Landsat-4;
this information will be of use to investigators in the disciplines of agriculture, forestry, geology, land
use, cartography, hydrology, ecology, and oceanography. The Landsat-D' thematic mapper sensor will also be
evaluated in FY 1985. Solar Terrestrial research efforts will include analysis of data collected from
operating satellites, for example, the Dynamics Explorer, the Interplanetary Monitoring Probe and the
International Sun-Earth Explorers. Additionally, the International Sun-Earth Explorers (ISEE) will provide
unusual opportunities to study the dynamic interactions of the solar wind and the Earth's magnetosphere from
various points in space. The ISEE-3 spacecraft (recently renamed the International Comet Explorer) will
continue its unique trajectory through the Earth's magnetic tail and embark on a course that will cause it
to intercept the comet Giacobini-Zinner in September 1985.

Permanent Civil
Service Workyears

TECHNOLOGY UTILIZATION . ¢ e v eseesevsortesesasssssesssssnsssssscansossssrsssasassoocs 10

Technology Utilization activities are directed toward the application of space technology to public and
private sector needs. Foremost among the technology applications projects in 1985 are the cerebrospinal
fluid control system and the closed loop control system for hypertension. Other activities include: (1)
new technology identification, evaluation, and publication; (2) dissemination methods and techniques; and
(3) public sector technology applications projects.

AERONAUTICAL RESEARCH AND TECHNOLOGY . ¢t o ereveeeesrsessesatsssssnssocssesvossenane 19
In FY 1985, the Wallops airport will be used to conduct research tests of various aircraft in the terminal
area operating environment. Flight studies will be made of new approach and landing procedures utilizing

the latest in guidance equipment and techniques, pilot information displays, terminal area navigation, and
tests of other systems leading to automatic landing of aircraft.

One runway has been modified to study means of controlling aircraft and automotive hydroplaning on wet or
slush-covered surfaces. The data acquired from the aircraft and automotive tests will ultimately assist in
the development of safer, more flexible transportation systems. Wallops will continue to support aircraft
noise and safety research for general aviation.
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Permanent Civil
Service Workyears

SPACE RESEARCH AND TECHNOLOGY .ot v e cosssenssecssocccrorsenssssosnsancnss cessans creees 115

The Space Research and Technology Program activities provide results appropriate to space missions. Past
efforts have produced many worthwhile advances In sace system capability, reliability, and effectiveness.
During FY 1985, program areas of primary emphasis will include sensor technology, data base systems and

computer system science, and microwave and laser communications. Other discipline areas of continuing focus

include materials and structues, thermal enerqgy management, power systems, spacecraft systems automation
science, and platform systems.

Goddard's research and technology effort will continue to be directed primarily toward future space
applications projects and astronomical, astrophysical, and atmospheric activities.

TRACKING AND DATA ADVANCED SYSTEMS:.:ctecroccccsonns S 29

Goddard's activity iIn this area involves the investigation and development of advanced tracking and data
acquisition systems and techniques. The primary objectives are to: (1)obtain new and improved tracking
and data capabilities that will meet the needs of approved new missions and near term new starts; and (2)
improve the cost effectiveness and reliability needed for overall support of the total mix of space flight

missions.

SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS

SPACE TRANSPORTATION OPERATIONS. c v ccvoesssosessssssssssscccscsnsossssanascnsse cone 100

Space Shuttle activities at GSFC include planning and implementing the equipment systems, communications
data, voice circuits, and operational procedures required for support of the Shuttle program.

Goddard manages and coordinates the agency's Get-Away-Special program. Center personnel coordinate with
an international array of experimenters (includingprivate citizens, high schools, universities and
industry) who have procured, through Agency established procedures, payload space on the Space Shuttle.
Tasks include ensuring that experiments meet flight and safety specifications and securing the experiments
into containers for Space Shuttle flight. Individual experimenters are responsible for the performance of
thelr instruments/experiments,

Activities also include the management of a Flight Support System which is the electromechanical interface

between the Orbiter and Multimission Modular Spacecraft and other spacecraft with compatible interface
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parameters. It will be used for ascent, retrieval, repair, and descent phases of sSpace Shuttle fiigﬁté”
carrying Multimission Modular Spacecraft and other compatible spacecraft.

Goddard is the management center for the Delta launch vehicle which is capable of accurately putting a
wide variety of spacecraft into a broad spectrum of orbits, ranging from equatorial to polar inclinations.
The Delta is used for a wide range of reimbursable missions for other Government agencies, domestic
commercial users, and international users. The celta vehicle has served the Agency for nearly three decades
and will be replaced by the Space Shuttle. A Scout launch capability is maintained by the Wallops facility.

Permanent Civil
Service Workyears

SPACE AND GROUND NETWORK COMMUNICATIONS AND DATA SYSTEMS. . oo eee s 633

The Space Tracking and Data Systems program at GSFC involves five main areas: Operation of the Space
Tracking and Data Network; mission control, data processing, and computation support for flight projects;
the Laser Networks; the Tracking and Data Relay Satellite System; and aeronautics and sounding rocket
support.

The Space Tracking and Data Network is operated in direct support of NASA"s Earth orbiting scientific and
applications satellites and shuttle/Spacelab programs. In addition, the Network provides services to
satellites that are operated by other United States Government Agencies, such as the Department of Defense
and the National Oceanic and Atmospheric Administration, by foreign governments, and by commercial
companies. Appropriate segments of the Network deliver critical coverage for the launch of spacecraft that
are on deep space missions by providing support during portions of the early flight path not visible to
NASA"s Deep Space Network (DSN).

The NASA Communications Network provides all operational communications required by NASA. Facilities of
this network, link the stations of the Space Tracking and Data Network, and will make it possible €or the
Tracking and Data Relay Satellite System to operate as a part of the overall tracking and data aquisition
complex.

GSFC provides tracking, data acquisition, communication and control in support of the aeronautics and
sounding rockets program. This includes support of balloons, sounding rockets, reentry vehicles, satellites
launched from Wallops Island and other offsite range locations.

The Tracking and Data Relay Satellite System (Tprss) becomes operational during 1985 with two operational
satellites in geosynchronous orbit and the White Sands Ground Terminal providing telemetry, tracking, and
command support. The system employs both S- and KU-band frequencies and will greatly increase coverage
capabilities available to Earth orbiting spacecraft. The network will provide the operational interface
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between the project users and tfre Tracking and Data Relay Satellite System. with the demonstration of a
successful Tracking and Data Satellite System, a number of Spaceflight Tracking and Data Network ground
stations will be closed. However, some of the current stations will be maintained to provide for Shuttle
launch and planetary support. The remaining stations will be consolidated with the Deep Space Network to
provide high-Earth orbit support not available from TDRSS.

During FY 1985, the GSFC Tracking Network will provide tracking support for the Space Transportation
System launched payloads including Spacelab flights.

Ground Station support will also be continued for a number of operating satellites such as the
International Sun Earth Explorers, International Ultraviolet Explorer, Solar Maximum Mission, and Nimbus.
Some examples of this support include: mission control, operational computing, and sensor data processing.

During FY 1985, emphasis will continue to be placed on the operation of the Spacelab, Image, and Telemetry
Data Processing Facilities. Software development activities will continue relative to the Space Telescope
Data Capture Facility to incorporate changes necessitated by Space Telescope integration and test
activities.

In the area of mission control, work will continue in FY 1985 on the Multisatellite Operations Control
Center to allow for the automation of systems in order to minimize manpower requirements for mission
support. Likewise, work will proceed in the Space Telescope Operations Control Center to ready that

facility for observer activities beginning in 1986.

Permanent Civil
Service Workyears

CENTER MANAGEMENT AND OPERATIONS SUPPORT..:ccccaceccccscccccnssconcsansccren 707

Center Management and Operations Support is support or services being provided to all Goddard Space Flight
Center organizations which cannot be identified exclusively to a single program or project. The civil
service personnel involved are:

Director and Staff = The Center Director, Deputy Director and the immediate staff, staff organizations,
e-g9. , Comptroller, Chief Counsel , Equal Opportunity, and Public Affairs.

Management Support = Those who provide information and control services supporting all levels of Center
management, both program and functional. Specific functions include resources and financial management,

program control, contracting and procurement, property management, personnel management, and management
systems and analysis.
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Operations Support - Those who provide for the operation and maintenance of institutional facilities,
buildings, systems and equipment, including those who manage or provide technical services such as automatic
data processing, reliability and quality assurance, medical care, and photographic support.
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RESOURCES REQUIREMENTS BY FUNCTION

(Thousands of Dollars)

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. PERSONNEL AND RELATED COSTS+ esesossseosnssvscnavacns 145,615 144,464 149,689 154,955

Summary of Fund Requirements

A. Compensation and Benfits

1. Compensation

a. Full-time permanent.. sevessssssnsnnnnns 127,406 126,548 129,798 134,173

b. Other than full-time permanent cvesususs 1,669 1,693 1,694 1,663

c. Overtime and other compensation cssssuss 1,450 1,360 1,488 1,537
Subtotal, Compensation.uscaseasssnnnnns 130,525 129,601 132,980 137,373

2. Benefits....... 13,788 13,565 14,965 15,460
Subtotal, Compensation and Benefits.... 144,313 143,166 147,945 152,833

B. Supporting Costs

1. Transfer of personnel sssssssssssssssnnnnnns 214 110 378 637

2. Personnel traininguessseesasissssnncannnnnns 1,088 1,188 1,366 1,485

Subtotal, Supporting Costs............. 1,302 1,298 1,744 2,122

Total, Personnel and Related Costs............. 145,615 144,464 149,689 154.955
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1984

1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
A. comEenSation and Benefit_s_ll-llllllllllllllll-ll 144,313, 4__43’_1_66_ 147,945 152 1§§‘3_
l. Comppngatim-llll-llllll-ll-llllll-llllll-l ]3()75-25— lz_g_ﬁ“] l.‘3_2_,_980 “1‘.‘3‘7,373
a. Permanent workyears. .. ... 127,406 126,548 129,798 134,173

The current 1984 estimate reflects an increase from the 1984 budget estimate and is primarily

due to the recent pay increase.

Basis of Cost for Permanent Workyears

In 1985, the cost of permanent workyears will be $134,173,000 The increase from 1984
follows:

Cost of permanent WOrkyears N 1984..cceeeeesocccessossenssosossssssssssssnsansssse

COST INCreaseS TN 1985 . ceussssscssssssssosssssscssosssssssossosssossssonsssancscnsanse
Within grade and career advances:

Full year effect of 1984 aliOB..cccceccmcaccaaaaaa. +1,656
Partial year effect of 1985 atidB.cccccccccmaacaaaan. +2 ,570
Full year effect of 1984 pay INOEesES....cccccccanana.. +1,534
Additional paid day N 1985.ccciesseccnsssesscossssssssans +514
Effect of 1984 decrease in reinbursaramts................ +1, 735

Cost decreases N 1985.c.veevece snnnnnnnnnnsnsnnnnnnsnsnsnnnnsnsssnnnnnnnnnnnnnnns
Turnover savings and abolished positions:

Full year effect of 1984 acliOB..ccccemcccccaccaann. -1,727
Partial year effect of 1985 acliOB.cccccccmcaeoana... -1,282
Alteration in the method of calculation of salaries paid. -127

Reduction related to the Government-wide initiative to
reduce the number of Gs/GM 11-15 posiIAS....coooo... -498

Cost of pcrmaneﬂt Workyears in SR 5 T S

is calculated as

129,798

+8 ,009

-3,634

434,173,
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1984

1983 Budget Current Budget
Aetaal Estimate Estimate Estimate
(Thousands of Dollars)

b. Other than full-time permanent workyears

1. (€52 DI 5 1,669 1,693 1,694 1,663
2. Workyears................. 122 135 131 130

The distribution of 1985 workyears is as follows:

Distribution of Other than Full-Time Permanent Workyears

Program Workyears
Developmental programs. ......c.ooiiiiiii i 59
Other LempPOTaYyecssssseosossasessossnsscssssscessososasassssssoscsssneasssassnsnnsnsos 39

Subtotal, celliNg AIaB. oo ecemeen 98
Youth opportunity pProgramsS.......ooiiii e 32
Rtgf .............. { ....................................................... 130

The level of support remains constant for these programs.
C. Overtime and other compensation....... 1,450 1,360 1,488 1,537

Overtime at GSFC Is required to meet peak operational requirements where additional workhours
are essential, generally culminating in the launch of a manned or automated spacecraft. Some of the areas
involved are fabrication, experimentation, testing, launching and tracking of the spacecraft. The increase
from the 1984 budget to the 1984 current estimate reflects additional requirements during Shuttle launch
activities, iIncreasing demands for project support, and the recent pay increase. The 1985 budget estimate
is based on the Center®s current estimate of requirements.
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i e

1984

1983 Budget Current

Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. BEERtS—— . —13,788  —13565 14,965 15,460

The following are the amounts of contribution by the category:

Civil Service Retirement Fud........._. 8,645 8,394 9,065 9,357
Employee life imurance......ccoooao.... 336 335 366 378
Employee health imuwaxe............... 3,116 3,115 3,483 3,652
Workmen®"s compasation. . cccocoaoaoan... 305 300 300 300
| e R R R 31 41 72 74
Mdicare. ... 1,313 1,347 1,636 1,656
Other baefits. e eee 42 .33 .43 — 43

ok s 13,788 13,565 14,965 15,460

The increase from the 1984 budget estimate to the 1984 current estimate is a result of the
recent pay and health benefits increases. The workmen®s compensation for 1984 and 1985 reflects estimates
based on Department of Labor billings.

B.  Supporting QBlS..oceeeeoceeeocceceooccaeeae- 1,302 1,208 1,744 2,122

1« Transfer of parsorel. ... 214 110 378 637

The category includes the reimbursement to employees for movement of household goods to the
employee®s new duty station, transfer between tracking stations, and other relocation expenses. The
increase from the 1984 budget estimate to the 1984 current estimate reflects a revised number of transfers,
and additional costs due to recent legislation which increased moving allowances. The 1985 estimate
reflects the planned level of transfers at the anticipated cost levels.

2. Personnel TraliMiNg.cccooeemooeocacaaaeeaon 1,088 1,188 1,366 1,485

The personnel training costs are based on current training programs and the need to reorient
skills of employees into areas compatible with the direction of the current space program and GSFC"s role in
the program. The increase from the 1984 budget estimate to the 1984 current estimates reflects an increase
in tuition costs, and development of and provisions for state-of-the-art training programs to keep pace with
current technology. The 1985 estimate provides for increased training at anticipated tuition cost levels.
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————1984 — 1985
1983 Budget Current Budget
Actuad Estimate Estimate Estimate
(Thousands of Dollars)
IT. Travel....ooooooiiiiiiiiiiiiii 3,434 3,885 3,676 3,935
summary Of Fund Requirements
A. Program Tael. ... 2,961 3,581 3,333 3,426
B. Scientific and Technical Development Travel... 178 90 97 253
C. Management and Operations Taad.............. .29 - 214 —._..246 —_..256
Total, A .o _ 3434 _ 3,885 3,676 3,935 _
Explanation Of Fund Requirements
A. Program Trael.... ... 2,961 3,581 3,333 3,426

Program travel is essential to the accomplishment of the Center"s mission, particularly with regard
to the Space Science and Applications, Aeronautics and Space Technology, Tracking and Data Acquisition, and
Space Transportation system programs. In these areas, efforts will be devoted to performing applications
research, developing complex satellites and launch systems, managing data processing systems, and creating
scientific instruments for further research. The decrease from the 1984 budget estimate to the 1984 current
estimate reflects 1983. The increase in the 1985 estimate reflects approximately the same level of travel
at higher anticipated travel cost.

B. Scientific and Technical Development Travel... 178 90 97 25

Scientific and technical development travel permits employees to participate in meetings and
technical seminars with other representatives of the aerospace community. This participation allows them to
benefit from exposure to technological advances outside GSFC, as well as to present both accomplishments and
problems to their associates. Many of the meetings are working panels convened to solve certain problems
for the benefit of the Government. In addition to anticipated increases iIn per diem and travel rates,
$150,000 is included as part of the NASA-wide increase in funds for greater participation by GSFC scientists
and engineers in technical meetings and symposia.
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1985

1984
1983 Budget Current Budget
Actual Estimate Estimate - Estimate

(Thousands of Dollars)

C. Management and Operations Travel. ......... 295 214 246 256

Management and operations travel is used for the direction and coordination of general management
matters. It includes travel in such areas as personnel, financial management, and procurement activities,
travel of the Center top management to other NASA Centers and local travel in and around the Washington

metropolitan area and to and from Wallops. The 1985 estimate reflects approximately the same level of
activity as In 1984 at anticipated price levels.
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“1982 1985

1983 Bu@get Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

IIT. OPERATION OF INSTALLATION: .ecosccasonsssnssnss 31,541  _35,37Z 33,852 40,400

summary of Fund- Requirements

1. Facilities VIS ooooooooic e 17,306 20,285 18,376 21,939
2. Technical SaviGsS. .. 4,416 4,531 4,403 5,200
3. Management and QuaratiaS.....ccccccecoaaan-. —95819 10,561 11,073 13,261

Total, Operation of Installation............. 31,535 35,377 33,852 _40 ,400

Explanation of Fund Requirements

Operation of Installation provides a broad range of services, supplies, and equipment in support of the
Center™s institutional activities. These are divided into three major functional areas: (1)Facilities
Services, the cost of renting real property, maintaining and repairing institutional facilities, and
equipment, and the cost of custodial services and utilities; (2) Technical Services, the cost of automatic
data processing for management activites, and the cost of educational and informational programs and
technical shops supporting institutional activities; and (3) Management and Operations, the cost of
administrative communications, printing, transportation, medical, supply, and related services.

The decrease from the 1984 budget estimate to the 1984 current estimate is primarily due to the delay
and deferral of activities to accomodate the appropriation reduction and partial absorption of increased pay
costs. The 1985 budget estimate provides for projected increases in support contractor rates, supplies,
materials, equipment, and along with anticipated utility rates.
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1984

Budget

1983 Budget Current
Actual Estimate Estimate Estimate
(Thousand& of Dollars)
A. FACILITIES SERVICESecscesescssosrsoscssssce 17,306 20,285 18,376 21,939

The Greenbelt facility is located on a 552 acre main site, and on a 554 acre remote site area with a
complex of laboratory and office-type buildings as well as test facilities. This complex encompasses
2,517,000 gross square feet of building space including 34 buildings. This physical plant supports an
average daily on-Center population of about 6,000. Many of the test facilities are used on schedules
involving more than one shift often during off-peak hours.

The Wallops facility includes 6,165 acres and a complex of facilities which mainly consists of
research, airport, and launch operations facilities. This complex encompasses 1,057,344 gross square feet
of building space including three major buildings. Also included are three major technical. facilities.
This physical plant supports an average daily on-site population of approximately 1,000.

de pUD O{NOUOISY

1. Rental of Real Propertyssececscescccccescs an 640 895 591 574

2. Maintenance and Related ServiceS. ssssssssns 3,427 3,823 3,823 5,379

a. Facilities...........ooooiiiii 3,427 3,823 3,823 5,379

b. Equipment..........cooiiiiiiiiii, --- -—- — ——

% 3 Custodial Services.........cocvvviiininnn. 3,395 3,976 3,657 4,584

4. Utility Services .................oooeeell. 9,844 11,591 10,305 11,402

— Total, Facilities Services............... _ 17,306 20,285 18,376 21,939
% Explanation of Fund Requiremants

= 1. Rental of Real Property sssssssssssssssssnnss — 640 895 591 — 574

geoaz Od "o HOTED M

Provides space for personnel at three tracking stations and the Goddard Institute for Space
Studies (GISS) in New York, as well as storage and warehouse space for equipment, supplies and materials.
The decrease from the 1984 budget estimate to the 1984 current budget estimate relects the partial year

gopBAeT TPy 6Ot
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vacating of rented warehouse space and more accurately reflects 1983 experience in rental payments to the
General Service Administration. The decrease in the 1985 budget estimate reflects a full year decrease in
rented warehouse space and projected increased GSA rates.

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dol lars)

2. Maintenance and Related ServicCeS iwsssssnnsas 3,427 3,823 3,823 5,379

This activity includes general buildings maintenance such as painting, inspection and mechanical
and electrical maintenance. Provides for ground maintenance and also includes supplies and facilities
equipment such as building materials, electrical and electronics materials, general maintenance and
operating materials. The iIncrease from FY 1984 to FY 1985 reflects not only anticipated support service
contractor wage rate increases and expected FY 1985 price levels for supplies, materials, equipment and
other contractual effort, but an increase of §1 ,200 as part of the NASA-wide augmentation in Operational
Maintenance effort This augmentation will provide a level of activity more consistent with the National
investment in the Goddard Space Flight Center physical plant.

3. Custodial SAVEGES....oceoeeoccoomiooo. 3,395 3,976 3,657 4,584

The estimate provides for janitorial, plant security, Firefighting and ambulance services.
These services include washing and relamping of light Fixtures, office cleaning, minor laundry services,
trash removal, badging of all on-site personnel and visitors, vehicle identification, and firefighting and
ambulance service at Wallops. The decrease from the 1984 budget estimate to the 1984 current estimate
reflects a reduction in cost of support contractor effort to reflect 1983 experience. The increase in the
1985 budget estimate is due to anticipated rate changes in support service contracts and the purchase of
security and fire protection equipment.

4. Utility Savicss. 9,844 11,591 10,305 11,402

The estimate provides for operation and maintenance of the utility plant and distribution
systems as well as the purchase of utility services, and supplies, materials and equipment required for the
maintenance of these systems. At the Greenbelt facility, electricity is purchased from the Potomac Electric
and Power Company, natural gas from the Washington Gas Light Company and fuel oil from a local supplier.
Water and sewage service is provided by the Washington Suburban Sanitary Commission. The only purchased
utilities at Wallops are electricity and fuel oil to operate the heating plant. This funding also provides
for the operation and maintenance of the heating plant and water and sewage facilities. The decrease from
the 1984 budget estimate to the 1984 current estimate is based on current rate estimates and consumption
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estimates based on 1983 experience. The increase in 1985 provides for antiGipatea utility arnd

1984 1985
1983 Budget Current Budget
Aetuad  Estimate Estimate  Estimate

(Thousands of Dollars)

B. TECHNICAL SERVICES:ssescsccscsscsessososcccosss 4,416 4,531 4,403 5,200

Summary of Fun& Requirements

1. Automatic Data Prooessing...-.ccececcecon-- 2833 2,628 2,785 3,319
a- EquipmentIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1,391 543 827 1’227

SRR € 6 =1 1 0 o = 1,442 2,085 1,958 2,092

2. scientific and Technical Information. susuus 1,146 1,403 +35# 1,459
a. Wbary . 855 940 1,020 1,077

b. Education and Irformation..........._.. 291 463 334 382

3. shop Support SHES. ...ooeeeoceceooanes —43+ ~-200 264 A
Total, Technical Svioss................ __4416  —4,531- 4403 5,200

gxplanation OF Fund Requirements

1. .Al-thmaﬂQ—DaIa—?Ec‘?-‘s’:gin!IIIIIIIIIIIIIIIIII ;"833' 2_,62-8- 2,785 §,319

This funding provides accounting and management information to satisfy requirements of NASA and
GSFC management. The lease and purchase costs of all administrative ADP hardware are included in this
estimate. Leased equipment includes disk drives, various terminals, and other peripheral equipment. The
systems supported include institutional management, finance and accounting, procurement and personnel
management. The iIncrease in the 1984 current estimate is due to Increased cost for contractor support for
programming services. The 1985 estimate provides for recurring costs of administrative computer operations
and equipment lease and purchases to upgrade existing capability.

2. Scientific and Technical Information.....-. 1,148 1403 1,354 1,459
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These funds provide for the operation of a technical 1ibrary' at GSFC, a public affalrg ™"
educational and informational program, and support to the Center in the provision of various scientific and
technical information services. Catalog, referasnce translating services, and distribution of books and
pulications in the operation of the GSFC library are also funded in this estimate. This includes over
65,000 books, 45,000 journals, plus almost one million microfiche copies of aerosopace documents. This
estimate also provides for exhibit management and refurbishment, demonstration models, workshops and
symposia, and educational and information materials. The decrease from the 1984 budget estimate to the 1984
current estimate reflects 1983 experience. The 1985 effort reflects the purchase of equipment for the
library and anticipated increases In costs.

1984 _ 1985

1983 Budget Current Budget
Aetaal Estimate Estimate Estimate

(Thousands of Dol lars)

3. Shop Support . SAVIGES.. .cooiroemucmnnn-. —437 —.500 264 — 422

Support is provided in the areas of safety, photo services, graphics, and publications. Fire
protection system maintenance and related supplies and equipment; film and print processing, photographic
supplies and repair of photographic equipment, art work services and related supply and equipment costs; and
materials and equipment maintenance for compilation of documents comprise this category. Also included is
engineering and fabrication support for facility planning and alteration; and safety, reliability, and
quality assurance requirements and other technical services. The decrease from the 1984 budget estimate to
the 1984 current estimate reflects a reduction in the purchase of supplies and materials and equipment
maintenance. The 1985 effort reflects funding of essentially the same level of services as in 1983.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C.  MANAGEMENT AND_ CFERATIONS. v cmeemeemnnnnnn. 9819  _10561 11073  _13261

Summary of Fund Requirements

1. Administrative ComunicationS.............. 3,465 4,081 4,262 4,965
2. Printing and Reproduction... .ssssssssssssss 257 299 287 374
3. Trangportation. ..o 2,187 2,366 2,661 3,297
4. Installation Common Services............... 3,910 3,815_ 3,863 4,625

Total , Management and Operations........ 9,819 10,561 11,073 13,261

Explanation OF Fund Requirements

1. Administrative Comnications. ............ 3,465 4,081 4,262 4,965 _

The estimate provides for local telephone service, long distance telephone service, and other
nontelephone communications. Local telephone services cover 3,900 PBX internal lines and 6,000 telephone
instruments. There are ten tielines for Baltimore-area communications. Four hundred Centrex lines are used
for computer data operations. Other communication services include teletype costs including the GSA
Automatic Records System (aARS), United Press International Wire Service for the public affairs office and
telephone operators. The 1984 budget estimate reflects 1983 experience and the impact of divestiture. The
1985 estimate provides for approximately the same level of service with anticipated rate increases due to
divestiture.

2. E:A]‘nmtjn’g.“and__R.epj:oductjﬂnlllllllllllllllll 2587 299 287 374

This estimate provides the funding for an on-site printing plant operated by GSFC personnel.
This printing plant produces approximately 17,000,000 units of printing each year. In addition to this on-
site printing plant, GSFC must also purchase from private firms under Government Printing OFfice contract
about 30,000,000 units of printing each year. This purchased printing is a combination of an overflow
requirement that cannot be handled because of the on-site workload and items that cannot be handled with the
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on-site equipment. Types of printing accomplished by off-site private firms are multiple=copy’ €or:
multicolor work, and forms for computer use. Also EIncluded In this function is the support service
contractor effort to operate the printing and reproduction facility at Wallops. The 1985 estimate reflects
anticipated increases in off-site contractor printing costs and support contractor costs.

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

3. Tragortatdon. oo 2,187 2,366 2,661 3,297

This estimate provides the following services: operation of a transportation center; packing
and crating; rigging equipment for shipment; storage and warehousing; and moving and hauling. Maintenance
and repair of the Wallops administrative aircraft, supplies and equipment for vehicle maintenance, and
special vehicle rental are also included. The increase from the 1984 budget estimate to the 1984 current
estimate is due to an increase in support contractor effort and rates. The 1985 budget estimate reflects
anticipated support contractor rates and the purchase of motor vehicles deferred from 1983 and 1984

4. |nSta| |ati0n_CQ.mm0n Sef.‘/ 1C88 v sannnnnnnnns 3,910 3,815 3 ,863 4,625

This activity supports Center management and staff activities, provides medical services, and
covers various installation support services. Funding includes patent searches and applications;
stenographic services, handbook revisions, equal opportunity programs; and general administrative supplies,
materials, equipment maintenance, (microfilm, copiers, special typewriters) for staff offices; operation of
the GSFC on-site health unit and medical services for the Goddard Institute for Space Studies (GISS)
employees in New York. Provides for emergency care on-site, annual physical exams for Goddard employees,
fitness programs, immunizations and counseling. Annual physical exams are provided for approximately 3,600
employees at the Center. The necessary supplies, materials, and equipment for operation of the health unit
are included. The 1985 estimate represents the purchase of supplies and equipment in order to upgrade to a
satisfactory level, and anticipated contractor rate iIncreases.
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1985 ESTIUATES

AMES RESEARCH CENTER

DESCRIPTION

Established in 1940, Anmes Research Center (ARC) operates in two locations. The Ares North location is on
423.5 acres at the southern end of San Francisco Bay on land contiguous to the U.S. Naval Air Station,
Moffett Field, California. Certain facilities, such as the utilities and airfield runways, are used jointly
by NASA and the Department of the Navy. Also housed at this location is the U.S. Amy Research and
Technology Laboratory. The capital investment at Ares North, including fixed assets in progress and
contractor-held facilities at various locations, as of September 30, 1983, was $682,371,000

The Ames Dryden Flight Research Facility (DFRF) is 65 air miles northeast of Los Angeles. Dryden is
located at the north end of Edwards Air Force Base on 521 acres of land under a permit from the Air Force.
The total capital investment'at Ames Dryden, including fixed assets in progress and contractor-held
facilities at various locations, as of September 30, 1983, was $114,488,000.

CENTER ROLES AND MISSIONS

The programs at ARC involve research and development in the fields of aeronautics, life sciences, space
sciences and applications, and space technology, as well as utilization for national needs of the new
science and technology growing from the aerospace program. Specifically, the Center's major program
responsibilities are concentrated in: theoretical and experimental fluid mechanics and aerodynamics,
rotorcraft technology, high performance aircraft technology, flight simulation, flight testing,
computational fluid dynamics, fluid and thermal physics, space sciences, airborne sciences and applications,
human factors, and space biology, and ground and flight projects in support of aeronautics and space
technology. In addition to these major program responsibilities, the Center provides major support for
military programs. The principal and supporting roles are:

PRINCIPAL

Aeronautics and Space:

Fundamental Aerodynamics - advance the general state of the art, both theoretical and experimental.

Rotorcraft Technology - advance the tools of helicopter performance analysis and design, and develop a
technology base for improving efficiency, safety, performance and environmental acceptability.
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Low-Speed Vehicle Systems = conduct research in the short and vertical takeoff and landing area with
emphasis on rotorcraft' technology and systems.

Computational Fluid Dynamics = advance the state of the art through the definition of new systems, both
hardware and software, and apply these advances to aeronautical and other related areas.

Aeronautical Flight Research = conduct flight research using aircraft as test facilities and conduct
flight research programs of advanced aerospace vehicle concepts.

Flight Test Techniques = investigate and develop new flight test techniques to improve the capability of
conducting flight research.

Flight Instrumentation Development = direct the development of new methods and equipment for flight
measurements.

Guidance. aad Control = conduct theoretical investigation, simulation and flight test evaluation of new and
innovative concepts in rotorcraft flight control to validate design methods and verify system performance in
the flight environment.

Human-Vehicle Interactions — advance the state of the art through the study of man-machine and other human
factor interactions and considerations involved in aircraft operations.

. High Speed Aircraft = conduct flight research on advanced military configurations and demonstrate the
potential for improved aircraft performance through the integration of aircraft systems.

Short Takeoff and Vertical Landing (STOVL) Technology = develop a technology base for military STOVL
systems in support of Department of Defense missions.

Materials and Structures - conduct tests to increase the understanding of structural responses to
aerodynamic heating, with particular emphasis on high temperature space or hypersonic vehicle structures.

Flight Simulation - improve the state of the art to permit more effective use of simulators in aircraft
design and validation-of-flight simulation; provide support to NASA and other government agencies'
development and flight programs.

Military and FAA Aeronautics ~ provide facilities and technical support to military and civil aviation in
areas consistent with other ARC aeronautics roles and unique capabilities.

Airborne Research and Applications = conduct airborne research and applications experiment by operating
instrumented jet aircraft.
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Fluid and Thermal Physics - develop thermal analysis methods and thermal protection systems required for

re—entry and orbital transfer vehicles, including probe development for the Galileo mission.

Planetary Mission Operations and Data Analysis = conduct mission operations and data analysis support for
the Pioneer series of missions.

Physics and Astronomy = conduct research in infrared astronomy, atmospheric physics, and astrophysics to
contribute to basic understanding of the planet Earth.

Life Sciences:

Biomedical Support Systems - develop advanced technology for long-duration life support systems and
protective systems.

Biological Experiments = develop, manage and operate experiments for determining effects of space flight
on living organisms (nonhuman) and for providing information applicable to solving space medicine problems.

Life in the Universe = provide a better understanding of the origin, evolution, nature and distribution of
complex life in the universe and understand its interaction with the terrestrial environment.

SUPPORTING

Space Transportation System Passenger Selection Criteria - Develop and evaluate the medical criteria for
noncrew passenger selection.

Astronomical Observation Technigues = Develop infrared techniques and supporting systems for use in
Spacelab payloads focusing on airborne research.

Space Shuttle Orbiter - provide contingency recovery capability for operational flights.
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SUMMARY OF RESOURCES REQUIREMENTS

Funding Plan by Function

1984 1985
1983 Budget Current Budget
Acetaad Estimate Estimate Estimate
(Thousands of Dollars)

I. Personnel and Related CoOStSausssasnnns 83,626 81,957 87,170 90,592
II. Travel.....ooooooiiiiiiiiiiiiii... 2,160 2,212 2,391 2,493
III. Operation of Installation............. 21,434 24,666 25,075 30,031

A. Facilities Services............... (10,759) ( 13,640) (13,648) (17,767)
B. Technical Services.. susssssnnsnnsns ( 3,403) (3,136) (3,469) (3,836)
C. Management and Operations......... (7,272) (7,890) (7,958) (8,428)

Total, fund requirements..sasssss 107,220 108,835 114,636 123,116
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Distribution of Civil Service Workyears

RESEARCH AND DEVELOPMENT. .c.ccccccccosccsnecs

Space Station...

Space Science and Applications....

Physics and astronomy...
Life sciences
Planetary exploration sssssssssssssssnsnnns
Space applicationNS sssasssssssssnssnnsnnnns

Technology Utilization

Aeronautics and Space Technology:seettesssasss

Aeronautics

SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS..

Subtotal, direct workyearS sasssssssssnnns

CENTER MANAGEMENT AND OPERATIONS

Total, permanent WOrkyearS sssssssssssssss
Other than full_time. A B EEEEEEEEEEEEEEEEERERDS

Total, WOrKYearsS susssssssssssnsssnnnnnnns

1983
Actual

1,455

360

78
130
58
94

3

1,092

955
137

Space Transportation OperationS.sasasasassss=s 88

1543
__ 484
2,027

114

2,141

Budget Current
Estimate Estimate
1,479 1,448
353 360

117 127
125 133
57 46
54 54
3 2
1,123 1,086
980 958
143 128
60 86
60 86
1,539 1,534
461 487
2,000 2,021
125 115
2,125 2,136




PROGRAM DESCRIPTION

Permanent Civil

RESEARCH AND DEVELOPMENT Service Workyears
SPACE STATIONG: ¢ e o cvsoescsscsssesscsosocssoesoosssosscsssoscsssstsssossasssessscsasssvas 25
Space station effort will consist of definition and integration studies and focused technology

activities.

PHYSICS AND ASTRONOMY s s s oo sscssssessosseesssoscsssntsscsssssossssancssonsossasssssasnes 133

In 1985, the civil service personnel will provide support for the airborne astronomy program, which
includes a C-141 aircraft, the Kuiper Airborne Observatory and a Lear Jet aircraft, which are operated by
ARC as flying astronomical observatories with the bulk of the observing accomplished by various university
research teams. These facilities are supported through in-house science competence and with in-house
capability to operate research aircraft. The Center controls a variety of operational aircraft, including
two U-2C's, an ER-2, a CV-990 and a C-130, some of which serve as unique national and international
facilities for research in astronomy, geophysics, meteorology, and Earth resources; others acquire data for
remote sensing projects and provide a mechanism for integration of spaceborne, airborne, and ground-based
data acquisition and processing systems.

Infrared astronomy observation from space avoids obscuration caused by the Earth's atmosphere. ARC has
the responsibility for instruments to accomplish these observations, which has included such developments as
the telescope portion of the Infrared Astronomical Satellite, launched in early 1983; definition of the
Space Shuttle Infrared Telescope Facility (SIRTF); and definition studies of instruments to be used on
potential free flyers in space.

LIFE SCIENCES e e ceecesocsooscocosassosstsossasosssassscsssosesessnssosssssssssssssssescs 133

In FY 1985, the civil service personnel will continue to be involved in research, hardware development,
and program management related to meeting program milestones in the areas of understanding the effects of
space flight on humans and other life forms, managing nonhuman biological experiments in space, developing
advanced life support concepts, and understanding the origin, evolution, and distribution of life and l1ife-
related chemicals on Earth and elsewhere in the universe.

Biomedical research will be conducted to investigate the effects of space flight on humans. Specifically,
causes and potential countermeasures for the observed changes in the musculoskeletal and cardiovascular
systems during space flight will continue to be studied. Ground-based space flight simulations and actual
flight experiments with humans and animals will be performed to provide a basis for understanding why and
how biological systems are affected by space flight.
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Early in 1985, Spacelab 3 will be launched and will carry a space motion sickness Autogetie Peedback
Experiment and the Research Animal Holding Facility designed to house and support squirrel monkeys and rats
in space. The develop of this hardware was the responsibility of ARC.

The experiment verification testing and mission integrated training for Spacelab 4 will take place in
early FY 1985, with delivery of the ARC flight hardware to the Kennedy Space Center in mid-FY 1985.

Research into the origin and distribution of life and life-related molecules will also be continued
through analyses of biochemical pathways in living systems and analyses of chemical abundances in
Precambrian deposits by the use of an ultrasensitive stable isotope measuring system and studies of the
interactions of known polypeptides and DNA segments.

Permanent Civil
Service Workyears

PLANETARY EXPLORATION ¢ s s veocosasassssscasssssoassosossonsseossasotsesnsssnesssss 38

A continuing series of project management activities, backed by the scientific expertise of principal
investigators from ARC, other NASA Centers and the university community, will be continued in FY 1985to
accomplish the ongoing programs in planetary exploration. An in-house supporting research and technology
program serves both to maintain the Center's scientific and technological expertise and to provide the
stimulus and definition for new planetary research.

In FY 1985, the civil service personnel will continue to provide project management and scientific support
for Pioneers 6 through 9, a series of spacecraft exploring the physics of the interplanetary medium and
providing ongoing data on the plasma in which the Earth is immersed; Pioneers 10 and 11, which made close
approaches to the planet Jupiter to study both the planet itself and the interaction of the solar wind with
the planet's strong magnetic field; and for the Galileo Probe integration with the Orbiter leading to the
launch of the Galileo orbiter/probe in 1986.

ARC researchers are playing a key role in these missions. ARC scientists are responsible, as principal
investigators, for measuring the characteristics of the solar wind in the interplanetary space and near
Jupiter and Saturn; measuring the atmospheric structure on Mars, Venus and Jupiter; measuring atmospheric
radiation balance and cloud characteristics on Venus and Jupiter; and studying Mars for possible life-
bearing soils and compounds. ARC reseachers are also responsible for synthesizing atmospheric models of
these planets that can be used to explain their current state and evolution and be applied in comparative
studies to understand features of the Earth's weather and climate.

ARC maintains an active program of laboratory and theoretical studies to develop basic atmospheric
modeling concepts, obtain the necessary physical data on a molecular scale to interpret the spacecraft
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observations, and develop improved scientific measurements and instrument concépts for usé on spacecraft.
This program concentrates on planetary atmospheres and has been particularly active in combining radiative
transfer concepts with aerosol physics to obtain comprehensive planetary cloud and dust models.

Permanent Civil
Service Workyears

SPACE APPLICATIONS: st v evosscessassscsacscscssscsssssosssnessssocssssossosnsessoesedess 54

A highly diversified group of scientific people are required in FY 1985 to support programs in Earth and
environmental observations including space, atmospheric, and stratospheric programs; to provide skilled
personnel in support of the Agency"s applications satellite programs; to interpret and process both
spaceborne and airborne remotely sensed data; and to interact with and disseminate data and associated
processing techniques to the user community.

The ARC stratospheric research program is an integrated activity that blends the expertise of the Center
personnel and university scientists, both in the development of computer models for the upper atmosphere and
in the measurement of stratospheric constituents and properties from aircraft platforms. Computer modeling
of the stratosphere is being performed to understand the stratosphere and predict the effects of various
pollutants, such as aircraft emissions and fluorocarbons, and of natural events such as the solar cycle,
solar storms and volcanic eruptions. A similar program which focuses on the climatic effects of aerosols in
the Earth®™s atmosphere through models of aerosols and their radiative effects and through measurements of
aerosol properties from aircraft is also underway at ARC.

arC's space applications responsibility is also fulfilled by conducting a continuing program of applied
research and development to enhance the use of remote and in-situ sensing technology for Earth resources
applications and defining, developing, and evaluating potential future satellite sensors, data acquisition
and processing techniques, and associated communications technology.

TECHNOLOGY UTILIZATION . ¢ e et e secsosvescssssosssoscssosssonssssocscsasssonscensosnesos 1

The technology utilization program at ARC is a community undertaking of scientists and engineers In many
disciplines and Center organizations that work under the leadership and coordination of a technology
utilization program director. It serves to transfer knowledge developed through the NASA programs into
industry for effective use iIn the marketplace.

AERONAUTICS TECHNOLOGY..cessesveces cesaveae N teeeressasces e et e e 963

In 1935, the content of the ARC program in aeronautics is characterized in terms of three elements:
generic research and technology, vehicle specific technology (e.g., rotorcraft) and aeronautical support to
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other government agencies and to industry. These three elements form a coherent and interdependent program
to meet the objectives of rotorcraft, powered-lift and high-performance aircraft improvements in aerodynamic
propulsion and operational performance to improve terminal-area safety and efficiency and reduce aircraft
noise and vibrations.

Generic Research and Technology:

The generic research and technology program at ARC is principally focused in the disciplines of fluid and
thermal physics, propulsion, structures, flight dynamics, guidance and control, and human factors. The
program provides the fundamental disciplinary advances, both theoretical and experimental, that extend the
state of the art. Substantial progress is anticipated in ARC's ability to compute the theoretical behavior
of flows about aerodynamic components and full configurations and to measure experimental aircraft
configuration parameters. Continued efforts will be directed toward providing advances in computational
capability supporting aeronautical research. Numerical Aerodynamic Simulation will focus on augmenting the
Nation's program in computational fluid dynamics and other areas of computational physics by developing an
advanced capability that will provide modern and efficient access for users nationwide for application to
computational aerodynamics, computational chemistry, and other complex analytical problems. Also,
fundamental aerodynamic research will be continued using large- and small-scale research facilities and
flight research vehicles to develop design methodologies for designing advanced aircraft. Flight research
will continue for the development of aircraft systems integration technology including flight, propulsion,
and aerodynamic controls. In controls and guidance, advanced control technology will focus on: developing
reliable flight-critical control systems for advanced aircraft; evaluating and improving digital flight
control system prediction tools, techniques, methodology and criteria; applying optimal control theory in
conjunction with dynamic modeling of aircraft and ground-based guidance aids to provide new insights into
the definition of air traffic control system interfaces; and conducting flight research on digital fly-by-
wire concepts to continue to support the development of advanced flight systems technology. In 1985, the
human factors program will include continuation of basic research in workload and performance measurements,
fundamentals of visual perception, development of helicopter and high-performance aircraft display and
control integration to reduce pilot workload, study of advanced flight display formats for improving
information presentation to aircrew, and more complete understanding of human fatigue and circadian

desynchronosis effects on aircraft pilots. In addition, the applications of the results of these generic
activities to space flight crews and hardware
will be examined.

Vehicle Specific Technology:

The vehicle specific technology at ARC is focused on rotorcraft, powered-1lift and high-performance
aircraft. The vehicle technology emphasis at ARC relates to, and depends on, the basic capabilities and the
aeronautical research disciplines described previously. The 1985 research program will include small-scale
and large-scale wind tunnel testing and ground-based simulation, and flight research. Powered-lift aircraft
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performance is highly dependent on high-1lift technoloqy (both propulsive and aerodynamic lift) and advanced
guidance and control systems, both of which are part of the ongoing program at ARC. High-performance
aircraft research requirements include the areas of high angle-of-attack performance and control,
sophisticated flight and aerodynamic controls, structural, aerodynamic, flight control and propulsive system
interactions, and superaugmented aircraft. In rotorcraft aerodynamics, research will be conducted to
improve the understanding of rotor aerodynamics, and rotor/fuselage interaction. |In quidance, work will be
pursued to improve all-weather rotorcraft capability for terminal area operations. 1In the controls area,
flying qualities design criteria will be developed to improve control system concepts for better performance
and mission capabilities for rotorcraft. In 1985, technoloqy for next-generation rotorcraft will pursue
further understanding relative to high speed rotorcraft concepts and will continue preparation for flight
research on the X-wing.

Other Aeronautical Support:

ARC has traditionally received requests from other agencies and industry, as well as from other NASA
Centers, for test support of their aircraft and systems development programs. Typically, ARC provides 8,000
to .9,000 hours per year of wind tunnel occupancy time in support of both commercial and military aircraft
development, as well as support for large NASA projects such as the Space Shuttle. The u.s. Amy Research
and Technology Laboratory of the Army Aviation Research and Development Command is located at ARC. The
Aeromechanics Laboratory, the primary investigator of Amy rotorcraft flight dynamics and controls, is also
located at Anms North, working both on independent research and development projects and with a staff
integrated into the NASA organization on projects of joint interest. Extensive use is made of ARC
aeronautical research facilities in these efforts.

There are also a large number of joint programs with the Air Force Systems Command, the Maval Air Svstems
Command, and the Federal Aviation Administration (FAA). ¥Examples of these joint efforts include: (1) v/sTOL
and STOVL fighter studies, JVX support and an av-88 flight test program with the Navy; (2) participation in
the joint NaSA/DARPA X-29A forward swept wing demonstration program; (3) continued participation in the
joint NasAa/usaP Advanced Fighter Technology Integration (aFTI) F¥-111 program for research and development of
a Mission Adaptive Wing that will obtain smooth in-flight contour changes to the wing aerodynamic shape to
achieve improved aerodynamic efficiency; (4) continued participation in the joint NASA/USAF AFTI/F-16
program using a digital flight control system for conventional and nonconventional control without degrading
overall performance; and (5) work on digital flight control system verification and validation with the

FAA. Advanced structural, aerodynamic, propulsion, and control concepts will be investigated. In
conjunction with the DARPA, a large scale flight investigation of the X-wing rotor system will he conducted,
utilizing the Rotor Systems Research Aircraft. The focus will be in exploring the start-stop phase of

flight for the high-speed X-wing concept.
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Permanent Civil
Service Workyears
SPACE TECHNOLOGY s eaceeestatsostasostssacesasssssssssessossssssssssossssesssscnsoeaa 114
In 1985, these civil service personnel will provide a space research and technology program which

encompasses both basic research and project support. The basic research focuses on entry technoloqy and
materials research. The project work supports Space Shuttle, the Orbiter Experiments (0OEX) Program, the
Infrared Astronomy Program, the Galileo Probe, and advanced work related to technoloqy definition of a space
station with a future potential to be permanently manned.

The entry technology research will provide aerothermodynamic data required for the design development, and
verification of planetary entry vehicles, and for computational fluid dynamic codes to predict space vehicle
flow fields and performance. Work is proceeding to apply laser physics and nonintrusive laser techniques to
the development of flow diagnostic tools that will be used to probe gas dynamic flows that will in turn he
used to define and verify turbulence models. Research efforts in the materials area will provide advanced
thermal protection systems concepts and materials for heat shields to protect Farth and planetary entry
vehicles (probes); develop computational chemistry codes to calculate basic properties of matter, and expand
the understanding of surface environment interactions (corrosion). Research is also being conducted in the
advanced electronics and materials areas to determine atomic structure and properties of absorbed surface
layers and to advance the state of the art of computing wave functions for molecules and atomic clusters.

In 1985, the Space Shuttle project will be supported with ground-based facilities to study a variety of

aerodynamic and thermodynamic problems. The Galileo project will be supported with heat shield design and
performance data, heat shield shape change effects on aerodynamics, and subsonic probe stability. 1In the
area of orbiting astronomical instruments, work will continue to develop infrared detectors, define systems

for precision pointing and control of telescopes, and advance the technology required to cool detectors to
very low temperatures. ARC is supporting Space Shuttle orbiter experiments to study advanced materials and
evaluate possible cost and weight reduction for the thermal protection system for Shuttle and advanced space
transportation systems.

Ames work will be directed primarily toward developing and conducting selected Space shuttle experiments
and performing disciplinary research in the high temperature space structures technoloqy area.

The Shuttle experiments include: continuation of simulation studies to assist in analysis and solution of
various problems that exist in certain flight profile areas between entry and landing, and evaluation of the
performance of the Shuttle Entry Air Data System; studies to evaluate adequacy and provide a basis for
improving Shuttle handling qualities criteria; and application of modified maximum likelihood parameter
estimation methods for determination of digital flight control systems, stability and control, performance,
and structural and atmospheric turbulence characteristics in the Shuttle reentry environment.
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High temperature space structures disciplinary research will involve analyses and laboratory tests of
medium-sized specimens to evaluate predictive techniques for thermal structures. Also, airloads data will
be obtained from calibrated strain gauges on the orbiter and compared with wind tunnel and theoretical
predictions to evaluate flight measurement techniques and analytical methods.

Permanent Civil
Service Workyears

SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS

SPACE TRANSPORTATION OPERATIONS . csseoscscccosctsccssssscsasssssscsnsssssscsccssscsss 73

Ames Dryden was the primary recovery site for the first seven Space Shuttle missions, and is the primary
recovery site for Flights 9 and 14. After landing, the Space Shuttle Orbiter is returned to Kennedy Space
Center by shuttle carrier aircraft. Ames Dryden will provide Orbiter convoy operations support and maintain
the Space shuttle/carrier aircraft and the Space Shuttle servicing facilities.

CENTER MANAGEMENT AND OPERATIONS .t ccssrsvsecectcosasossoscesssscssosccssssssccssansaos 487

Center Management and Operations Support is support or services that are provided to all ARC organizations
which cannot be identified exclusively to a single program or project. The civil service personnel involved
are as follows:

Director and Staff - The Center Director, Deputy Director, Associate Director, and the immediate staff,
e.g., Chief Counsel, Patent Counsel, Equal Opportunity, Public Affairs, Resources Management, and under the
auspices of the Chief Engineer, Health, Safety, Security, and Energy Management.

Management Support = The part of the ARC civil service workforce which provides information and control
services supporting all levels of Center management, both program and functional. Specific functions
include financial management, contracting and procurement, property management, and personnel management.

Operations Support - The part of the ARC civil service workforce which provides for the operation and
maintenance of institutional facilities, buildings, systems, and equipment, and which provides technical
services such as administrative automatic data processing, library, and information services.
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A.

B.

RESOURCE REQUIREMENTS BY FUNCTION

1984 1985
1983 Rudget Current Rudqget
Actual Estimate Fstimate Fstimate
(Thousands of Dollars)
PERSONNEL AND REIATED COSTS............ 83.626 81,957 87,170 90,592
Summary of Fund Requirements
Compensation and Benefits
1. Compensation
a. Full-time permanent workyears 70,279 68,663 72,731 75,457
b. Other than full-time permanent 2,477 2,251 2,457 2,478
c. Reimbursable detailees....... , 354 291 365 368
d. Overtime & other compensation 1,171 1,124 1,238 1,248
Subtotal, Compensation 74,382 72,329 76,791 79,551
2. Benefits..........cooiiiiiiiinl. 8,297 5,571 9,395 10,007
Subtotal, Compensation and
Benefits...................... 52,679 80,900 86,186 89,558
Supporting Costs
1. Transfer of personnel.cisvieicencss aa 146 223 160 168
2. Personnel training...... 801 834 824 866
Subtotal, Supporting Costs....... 947 1,057 9H4 1,034
Total, Personnel and Related Costs. 93,626 81,957 87,170 90,592
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Explanation of Fund Requirements

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. Compensation and Benefits............... 82.679 80,900 86,186 89,558
1. Compensation.................c...e. 74,382 72,329 76,791 79,551
a. Full-time Permanent workyears.. 70,279 68,663 72,731 75,457

The increase from the 1984 budget estimate to the 1984 current estimate is due to the 1984 pay
raise.

Basis of cost for Civil Service Workyears

In 1985, the cost of permanent workyears will be $75,457,000. The increase from 1984 is calculated
as follows:

Cost of permanent Workyears in 1984.cceceeeeetotcocrsseersosssessssossnsosase 72,731
COSt INCreases iN 1985 eeeesvssssesesscossssnssssssososssssesssssessasoses +3,362
Within grade and career development advances:
Full-year effect of 1984 actions................ccooeeeee... +913
Partial year effect of 1985 actions......................... +883
Full-year effect of 1984 pay increase.............cccccvvvvnn. +1,281
One more paid day iN 1985 .csseesssssoescssssscsossocssossvsnas +285
Cost AdECreasesS 1IN 1985 ceeesessceesssscotsssssnssussosssosssssssosnssscssos -636
Turnover savings:
Full-year effect of 1984 actions..................ooooiiiii -257
Partial year effect of 1985 actions.......................... -67

Alleration in the method of calculating salaries
Paid. sussssssssnananssssssssannnnnnnnsnnnnsnnnnnnnnnnnnnnnns -65
Reduction related to the government-wide iniative
to reduced the number of GS/GM 11-15 positions.............. -247

Cost of permanent full-time workyears in 1985.cceetcescscersesososssssseseses (5,457
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1984 1985

1983 Budget Current Budget
Actual Estimate Fstimate Estimate
(Thousands of Dollars)

b. Other than full-time permanent workyears

1. COSt....cvvvvviininn.n. 2,477 2,251 2,457 2,478
2. Workyears.............. 162 166 163 163

The distribution of 1985 workyears is as follows:

Distribution of Other Than Full-Time Permanent Workyears

Program Workyears
Development programs.. " E EEENENESEEESEEEESEEEEEESEEEEEEEEEEEENEEEEEEEEEEEEEDR 59
summeyr employment A ..o 11
Youth Opportunity PrOFaIB. . e cceecccccccecc e cce—aaaae 48
Other temporary.............. 45

TOta' NN NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN IS NN SRR EE NN NN NN EEEEER 163

The increase in cost and the decrease in workyears from the 1384 budget estimate to the 1084
current estimate reflects the 1984 pay raise.

C. Reimbursable detailees........ 354 291 365 368

The military personnel detailed to the Ames Research Center on a reimbursable basis are
individuals experienced in aeronautics, rotorcraft technology, veterinary medicine, and related fields. The
increase from the 1984 budget estimate to the 1984 current estimate is due to additional requirements in the

life sciences and rotorcraft programs and the cost of 1984 pay raises. The 1985 estimate is the same level
of effort as 1984, except for the full-year cost of the 1984 pay raise.
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1984 1985
1983 Budget Current Rudget
Actual Estimate Fstimate Fstimate

(Thousands of nnllars)

d. Overtime and other compensation.. 1,272 1,124 1,238 1,248

overtime and other compensation includes overtime, holiday pay, incentive awards, Sunday premium
pay, and night work differential. The use of overtime and other Compensation is primarily for off-peak
operation of major facilities such as the Unitary Plan Wind Tunnel System, and the 6-by-5 Foot supersonic
Wind Tunnel, and preparation for test flights and Space Shuttle operations. The increase from the 1984
budget estimate to the 1984 current estimate is for the 1984 pay raise an? additional overtime requirements
for the 40-by-80-by-120 Foot Wind Tunnel Project and the Shuttle landings. The 1985 estimate is level with
1984, except for the full year cost of the 1984 pay raise.

2. Bemeftts—........ 8,297 8541 9,395 10,007

The following are the amounts of contributions by category:

Civil Service Retirement Fund.. . 5,005 4,997 5,277 5,549
Employee Life Insurance......... 185 188 194 204
Fmployee Health Insurance....... 1,828 2,009 2,226 2,40q
Workmen's Compensation. sesssssss 501 429 650 621
FICA:eoeoeoocssaosssssssncsscssas 51 50 221 367
Medicare.......... e, 727 798 827 857
Other benefits.................. 100

Total....oooovviiiiiinn . 8,297 8.571 9,395 10,007

The increase from the 1984 budget estimate to the 1984 current estimate is due to the 1984 pay
raise, pP.L. 98-21 "Social Security amendments of 1983" (FICA), and higher workmen's compensation hillings.
(The workmen's compensation estimates for 1984 and 1985 reflect estimates based on Department of Labor

billings.) The increase in the 1985 estimate is due to the full-year effect of these chanqges.
B. Supporting CostS......cccoceueennnnnn. 947 1,057 98 1,034
1. Transfer of personnel.............. 146 223 160 168

The decrease from the 1984 budget estimate to the 1384 current estimate is due to a decrease in the
number of expected relocations based on our 1983 experience. Transfers In 1985 are expected t0o he the same.
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1984 1985

1983 Budget Current Budget
Actual Estimate Fstimate Estimate
(Thousands of Dollars)

2. Personnel training-------.-------.- 801 934 824 866

The decrease from the 1984 budget estimate to the 1984 current estimate is due to an increase in
tuition costs offset by a decrease in the number of people taking courses at Stanford tmiversity. The 1985
budget is based on the same level of effort as 1984.
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1984 1985

1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

ITI. TRAVEL:sccececocscccaccscoccsoscsccncos 2,160 2,212 2,391 2,493

Summary of Fund Requirements

A Program Travel........................ 1,385 1,433 1,558 1,568

B. Scientific and Technical Development

Travel.....ooooooiiiii i, 320 339 354 430
C. Management and Operations Travel...... 455 440 479 495
Total, Travel.................ooones. 2,160 2,212 2,391 2,493

Explanation of Fund Requirements

A. Program Travel....................... 1.385 1.433 1,558 1,568

Program travel is required for the accomplishment of the Center’s missions and is the largest part of
the ARC travel budget, accounting for approximately 63 percent of travel costs in 1985. At APC, travel for
program purposes is required for the continuing efforts in space research, aeronautical research and
technology, flight simulation, fluid mechanics, airborne research and applications, space life sciences,
flight test techniques, flight measurements, guidance and flight control, and flight measurement development
activities. The increase in 1984 from the Budget to the Current estimate is due to increased requirements
in the Space Life Sciences area. The 1985 estimate provides for the’same level as 1984.

B. Scientific and Technical Development
Travel.....ooooiii i, 320 339 354 430

Scientific and technical development travel permits employees to participate in meetings and technical
seminars with other representatives of the scientific and aerospace community. This participation allows
them to benefit from exposure to technological advances outside ames Research Center, as well as to present
both accomplishments and problems to their associates. Many such meetings are working panels convened to
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solve certain problems for the benefit of the Government. The increase from the Rudget to the current
estimate in 1984 is based on the FY 1983 experience plus inflation. fThe 1985 estimate provides for an
increase in the number of presentations of technical papers to the scientific community than experienced in
1983 and 1984. In addition to anticipated increases in per diem and travel rates, $55,000 is included as
part of the NASA-wide increase in funds for greater participation by ARC scientists and engineers in
technical meetings and symposia.

C. Management and Operations Travel.... 455 440 479 495

Management and operations travel provides for the direction and coordination of general management
matters. It includes travel in such areas as personnel, financial management and procurement; travel of the
Center's top management to NASA Headquarters, other NASA Centers, and contractor plants; and local
transportation. The increase from the Budget to the current estimate in 1984 is based on the FY 1983
experience plus inflation. The 1984 and 1985 estimates provide the same level as 1383.
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1984 1985

1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

ITY. OPERATION OF INSTALLATION:..:cscsceccces 21.434 24,666 25.075 30,031
Summary of Fund Requirements

A. Facilities Services..........cuvvvnnn. 10,759 13,640 13,648 17,767

R. Technical Services..................... 3,403 3,136 3,469 3,836

C. Management and OperationsS.. sssssssssnss 7,272 7,890 7,958 2,428

Total, Operation of Installati-on.. ... 21,434 24 666 25,075 30,031

Explanation of Fund Requirements

Operation of Installation provides a broad range of services, supplies, and equipment in support of the
center's institutional activities. These are divided into three major functional areas: Facilities
Services, the cost of maintaining and repairing institutional facilities and equipment, and the cost of
custodial services and utilities; Technical Services, the cost of automatic data processing for management
activities, and the cost of educational and informational programs and technical shops supporting
institutional activities; and Management and Operations, the cost of administrative communications,
printing, transportation, medical, supply, and related services.

The increase from the 1984 budget estimate to the 1984 current estimate is primarily due to higher app
maintenance and operating costs, and a rate increase in communications. The 1985 estimate reflects the
Agency's operational maintenance initiative and expected rate increases for support contractors and
utilities.

A. EACILITIES SERVICES. cc. ccaccascee. cc. o +65759 13,640 13,648 17.767

ARC is located on 423.5 acres in a complex of facilities made up of laboratory and office-type huildings

as well as research wind tunnels. This complex encompasses 2,254,754 gross square feet of building space
including 10 major buildings. Also included are 11 major technical facilities. This physical plant
supports an average daily population of 2,500 to 2,900 personnel. Many of the facilities are utilized on
schedules involving more than one shift and frequently during off-peak hours.
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DFRF is located on 521 acres and occupies a complex of facilities consisting of laboratory and office-type
buildings as well as flight test facilities. This complex encompasses 523,758 gross square feet of office
building space including eight major facilities. This physical plant houses an average daily on-site
population of 900 to 1,200 personnel. Many of the test facilities are utilized on schedules involving more
than one shift, which frequently operate during off-peak hours.

Summary of Fund Requirements

1984 1985
1983 Budget Current Rudget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

1. Rental of Real Property. sssssassanns 67 142 44 45
2. Maintenance and Related Services... 2.555 2,542 2.747 4,566
a. Facilities..................... 2,512 2,496 2,702 4,520

b. Equipment sussssssassnsnsnnnnnns 43 46 45 46

3. Custodial Services................. 3,369 3,656 3,530 3,R47
4. Utility Services................... 4,768 7.300 7.327 9.309
Total, Facilities Services....... 10,759 13,640 13,648 17,767

Explanation of Fund Requirements

N

44 45

1. Rental of Real Property............ 67 14

At DFRF, this item provides for the rental of trailers to provide office, shop, laboratory, and
storage space in support of the Space Shuttle program. The decrease from the 1984 hudget. estimate to the
1984 current estimate can be attributed to the purchase, rather than anticipated rental, of some of the
trailers which support the Space Shuttle program. The 1985 estimate provides for the same level as 1984.

2. Maintenance and Related Services... 2.555 2.542 2.747 4.566

At ARC, maintenance and repair includes the maintenance of grounds and emergency repairs of heating,
ventilating, and lighting equipment in the institutional buildings and offices. Maintenance of grounds
includes maintenance of approximately 30 acres of improved planted areas and associated pest control?
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maintenance of approximately 45 acres of unimproved areas such as substations, aircraft "tax-lways, Arainage
ditches, large fields and roadway shoulders within these areas; and vacuum sweeping approximately 42 acres
of streets, parking lots, and aircraft ramp, taxiway and v/sSroL areas. At DFRF, this activity involves
all pFrre facilities, including those used for Shuttle.

The 1984 current estimate provides a continuation of the 1983 level of maintenance and repair
effort. The increase from FY 1984 to FY 1985 reflects not only anticipated support service contractor wage
rate increases and expected FY 1985 price levels for supplies, materials, equipment and other contractual
effort, but an increase of $1,700 thousand as part of the NASA-wide augmentation in Operational Maintenance
effort. This augmentation will provide a level of activity more consistent with the National investment in
the ARC physical plant.

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

3. Custodial Services............... 3,369 3,656 3,530 3,847

Janitorial and building cleaning services are associated with approximately two and three quarters
million square feet of various types of space located in 226 buildings and structures, and over 90 trailers
which provide temporary office and shop space. Security services are for buildings and property, including
aircraft and computer facilities, and "round-the-clock™ staffing of an emergency duty office which monitors
fire, security, and safety alarms, and coordinates fire, security, and safety areas in emergency
situations. Other services included are pest control services, refuse collection, laundry and custodial
supplies.

This activity involves support contractor efforts which provide janitorial and security services,
fire protection and other miscellaneous custodial services and supplies. The decrease from the 1984 budget
estimate to the 1984 current estimate reflects minor adjustments in support service contract rates. The
increase in 1985 provides for increased effort in the janitorial contracts at both Ames and Dryden. This
increased effort provides support for newly completed huildings, i.e., Data Analysis Facility and the Manned
Vehicle Systems Research Facility.

4. Utility Services................. 4,768 7,300 7,327 9,309

The major utility service is electricity with lesser requirements for natural gas, fuel oil, water
and sewaqe services. At ARC, electricity is provided by the U.S. BRureau of Reclamation's Central valley
Project, marketed by the Western Area Power Administration (WAPA) of the Department of Energy, and the
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Pacific Gas and Electric Company (PG&E); natural gas is provided by PGSE; water by the U.S. Naval Al
Station at Moffett Field; and sewage service by the City of Mountain View.

Approximately 80 percent of the electric power at ARC is consumed in the operation of high power
demand research facilities, such as the Unitary Plan Wind Tunnel System, the 214-foot transonic wind tunnel,
and the operation of simulators and smaller wind tunnels. Approximately 55 percent of the natural gas is
used in research facilities; the other part is used for heating and ventilation of institutional
buildings. ARC, Moffett Field, accounts for 95 percent of the overall utility energy usage and 91 percent
of total utility costs.

At DFRF, utility services are purchased through Air Force contracts with regional utility
companies. Costs are based on Air Force projected rates. The major amount is for electricity with lesser
amounts for natural gas, fuel oil, water and sewage services.

The increase between the 1984 current estimate and the 1985 budget estimate is due to an increase in
electricity consumption and rates. The 1985 estimate reflects rate increases are those published by WA
and scheduled to become effective in 1985.

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

- (Thousands of Dollars)

B. TECHNICAL SERVICES.:ssseececoncsonnsans 3,403 3,136 3,469 3,836

Summary of Fund Requ Bg__r\lents

1. Automatic Data Processing.cssssssss 2,378 2,251 2,452 2,780
a. Equipment.. ssssssssssssssssnnns 354 229 - 100

b. Operations sssssssssasssnsnsnnns 2,024 2,022 2,452 2,680

2. Scientific & Technical Information. 650 __615 __ 639 __663
a. Library...... 75 21 84 87

b. Education and Information...... 575 594 555 576

3. Shop and Support Services:s sussssss _ 375 270 —378 —393
Total, Technical Services........ 3,403 3,136 3,469 3,036
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Explanation of Fund Requirements

1984 1985
1383 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

1. Automatic Data Processing.......... 2,378 2,251 2,452 2,780

This category includes the central administrative ADP facility equipment and operating costs.

The increase from the 1984 budget estimate to the 1984 current estimate provides for increased
software systems support, higher maintenance costs and the acquisition of user terminals and other hardware
and software to provide interactive capability to the system that was purchased in 1981 to assure the smooth
functioning of the administrative ADP data systems between ARC and DFRF. The 1985 estimate provides for
continuation of ARC's phased office automation management information system, as well as anticipated support
contractor wage rate increases.

2. Scientific and Technical Information. 650 615 639 663

This category provides for the purchase of books, supplies, and materials for the operation of the
DFRF library. Also included in this category is a support contract to perform public information services,
media development, and education programs. The 1984 current estimate reflects a reduction in Space Shuttle
public affairs requirements more than offset by increased library costs. The 1985 estimate reflects the
same 1984 at anticipated 1985 cost rates.

3. Shop and Support Services............ 375 270 378 393

This category includes administrative shop, photo and graphics, and audiovisual services primarily
supporting the public affairs activity. The increase from the 1984 budget estimate to the 1984 current
estimate is the result of an accounting realignment. The 1984 current estimate and 1985 budget estimate
provide €or the same level of services as in 1983.
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1984 1985
1983 Budget Current Rudqget
Actual Estimate Estimate Fstimate
(Thousands of Dollars)

C. MANAGEVENT AND OPERAPEOMScececesces yooee 7,272 Z.890 7,958 8,429

Summary of Fund Requirements

1. Administrative Communications....... 2,321 2,596 2,669 2,929
2. Printing and Reproduction. sessssasss 308 303 311 319
3. Transportation... sssssssssssssssnnss 954 984 906 943
4. Installation Common Services.. sssusus 3,789 4,007 4,072 4,237

Total, Management and Operations. . 7,272 7,890 7,958 8,479

Explanation of Fund Requirements

1. Administrative Communications.. ssss 2-32% 2,596 2,669 2,929

Communications services are provided by the General Services Administration (gsa) for the Federal
Telecommunications Service (FTS), and the Pacific Telephone and Telegraph Company and the General Telephone
and Telegraph Company for local services at Ames and DFRF, respectively. Other communications consist of
teletype equipment and services provided by Western Union. Also included are the lease of switchboard
equipment and the support contract for telephone operators. The increase from the 1984 hudget estimate to
the 1984 current estimate is due to an increase in local communication costs at pFRF and higher FTS rates at
ARC and the AT&T divestiture impact. The 1985 estimate will maintain the same level of services as 1984 at
anticipated cost levels.

2. Printing and Reproduction.... saussas 308 303 311 319

The estimate for administrative printing includes the operating costs of the printing and
reproduction facility as well as supplies, materials, equipment acquisitions and outside procurements. Aall
common processes of duplication, including photostating, blueprinting and microfilming are included. The
1984 current estimate and the 1985 budget estimate reflect approximately the same level of activity as in
1983.
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1984 1985
1983 Budget Current Rudget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

3. Transportation.. ssssssssssssssnnns 854 984 906 943

The estimates include motor pool operation costs including GSA vehicle rentals, freight costs,
Government bills of lading, air freight and other general shipments. The decrease in the 1984 current
estimate is due to reduced Space Shuttle support requirements. The 1985 estimate provides approximately the
same level of support as in 1984.

4. Installation Common Services...... 3,789 4,007 4,072 4,237

These services include center management and staff activities, medical services, and installation
support services activities. For example, this category includes those supplies, materials and services in
support of center management, general and patent legal services, personnel, procurement, and financial
management services. Medical services include the staffing of the health units, laboratory service fees,
clinic supplies, and maintenance of clinic equipment. Installation support services provide contractor
support for supply and property management, mail pickup and delivery services, and postage. The 1984
current estimate and the 1985 budget estimate maintain the same level of effort as in 1983 adjusted for
support service contract wage rate changes.
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FISCAL YEAR 1985 ESTIMATES

LANGLEY RESEARCH CENTER

DESCRIPTION

The Langley Research Center, (LaRC) located at Hampton, Virginia, was estah ished in 1917. It is s tuated
between Norfolk and Williamsburg, in the Tidewater area of Hampton Roads. The Center utilizes 807 acres of
Government-owned land, divided into two areas by the runway facilities of Langley Air Force Base. Runways,
Some utilities, and certain other facilities are used jointly by NASA and the Air Force. In addition, there
are 110 acres of NASA-owned land located in the city of Newport News, Virginia, and 3,276 acres under permit
from the Department of Interior. The total capital investment of the Langley Research Center, including
fixed assets in progress and contractor-held facilities at various locations, as of September 30, 1983, was
$708,491,000.

CENTER ROLES AND MISSIONS

LaRC continues to play a leading role in the development of aeronautics and space technology.

LaRC's technical excellence in specified research areas is attributed to the quality and capability of the
civil service staff and to the availability of unique aeronautical facilities. The principal and supporting
roles are:

PRINCIPAL

Transport Aircraft Technology - develop a technology base for improving transport aircraft as a cost
effective, safe, and environmentally compatible transportation mode.

General Aviation and Commuter Aircraft Technology - develop and maintain an engineering technology base
related to improving general aviation and commuter aircraft.

Fundamental Aerodynamics - advance the general state-of-the-art, both theoretical and experimental.

Acoustics and Noise Reduction = conduct research and develop a technology base related to reducing
interior and exterior aircraft noise.

Aerospace Vehicle Structures and Materials = develop a technology base for potential advances.

6tidaerree—and Contral Technology = develop a technology base related to improving aircraft control and

guidance systems.
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Military and FAA Support - provide technical support and advance the technologies for military am civil
aviation in areas consistent with aeronautics roles and unique capabilities.

Advanced Space Vehicle Configuration Technology - develop technology for advanced vehicle transportation
systems, including orbit-on-demand vehicles, aeroassisted orbit transfer, transatmospheric vehicles, and
maneuvering reentry vehicles.

Advanced Space Systems Technollogy - develop a technology base and systems analysis capability for large
space antenna applications and space station system trade studies.

Sensor and Data Acquisition Technology - develop a technology base for sensors and data acquisition
devices.

Technology Experiments in Space - define and develop space technology experiments in support of LaRC roles
including materials, structures, control and dynamics of large space structures, large space antenna
systems, remote sensoring atmospheric sciences, and advanced transportation systems.

Atmespheric Sciences_Technology - develop improved techniques for atmospheric sensing. Includes research,
experiment developunent/management, data analysis, and investigator management and specialized
ground/aircraft investigations. This also includes development of Shuttle payloads related to atmospheric

sensing.

SUPPORTING

Rotorcraft Technology - contribute to the development of the technology base with emphasis on structures,
aeroelasticity, acoustics, noise, and avionics components.

Hypersonic Propulsion Systems - contribute to the technology base of airbreathing propulsion systems by
advancing the state—of-the-art of hypersonic propulsion.

Planetary Entry Technology - provide planetary and entry aerothermodynamics experimental and analytical
data.

Computational Fluid Dynamics - contribute to the software technology base.

Upper Atmospheric Research - provide mission analysis, sensor development, data interpretation, and
utilization for remote sensing; contributing to model development.

kEatrch Vehicle Procurement - develop and procure for science/applications missions, including Scout launch
vehicle.
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I. Personnel and Related Costs.....
11, Travel.....oooooiii
III. Operation of Installation.. «ua.
A. Facilities Services...........

B. Technical Services........ .

C. Management and Operations..

Total, fund requirements. .

SUMMARY OF RESOURCES REQUIREMENTS

Funding Plan by Function

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

106,887 108,351 111,478 115,058
2,127 2,325 2,294 2,525
23,688 28,405 26,100 30,454
(12,994) (16,256) (14,316) (17,277)
(3,740) (4,124) (4,021) (4,720)
(6,954) (8,025) (7,763) (8,457)
122 702 139,081 139,872 148,037
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Distribution of Civil Service Workyears

RESEARCH AND DEVELOPMENT. . ccavccrccccconssssoncscscnns

Space Station

Space Transportation Capability Developmentsassssss

Space Science and Applications ceessssssssssssnnnss

Life SCilenCeS s it tvensrtessesottanenonossossenenans
Space applicatioNS sassssssssssssnsnsnnnnnsnnnnns

Technology Utilization............................

Aeronautics and Space Technology......

Aeronautics
Space...

SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS-. sassnus

Space Wansportation OperationS easesssssssnsnnsnss

Subtotal, direct workyears sasssssssssssannnnnns

CENTER MANAGEMENT AND OPERATIONS SUPPORT.cc:ccsacscecsse

Total, full time workyears.... ssssssssssnsnnnns

Other than full time...................oooiit L.

Total, workyears.... sussssssssssssssssnnnnnnnns

1983

1984

Budget

Actual Estimate

2,097

1,868

1,354
514

2,821
116

2,937

(Thousands of Dollars)

2,116

i
1
(o)} t

1,913

1,385
528

26

26

2142

673
2,815

103

Current
Estimate

1985
Budget
Estimate

2,145

1,390
553

24

2,169

666
2,835

93

2,147

25
_5
186
6
180
10

1,920

1,391
529

22

22

2,169

666
2,835

93

2,928
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PROGRAM DESCRIPTIQN

Permanent Civil
RESEARCH AND DEVELOPMENT Service Workyears

SPACE STATIONG: et et tesssasesessosssessssocssacsnsossstosnsossscsssasssscssssncssssosas 25

Space Station effort will consist of definition and integration studies and focused technology activities.

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT"\\!C‘I'.li"" """ L I N T e I I ) 6

The objective of this activity is to evaluate alternate crew safety strategies for near- and far-term
space mission scenarios; to establish safety criteria and identify technology requirements to meet those
criteria; and to perform design synthesization, analytical modeling, and systems analysis and evaluation
tasks on competing space station technology concepts.

LIFE SCIENCES:eeeeessstorsassasssonses teecansrsas Cessesesssesesessett s eessnns 6

This research brings together an interdisciplinary program to investigate hypotheses concerning the role
of wetland ecosystems In the global methane cycle and the concentration and flux of organic carbon.

SPACE APPLICATIONS . ¢ttt oesossrssrsoansssscsssssssssnescsosassoosasnss sesress st ses e 180

The space applications program at LaRC provides a national research capability for understanding the
environment and for developing related atmospheric sensing systems and techniques. The Center®s technical
expertise is widely recognized in the areas of remote sensing of the Earth"s atmospheric trace species and
of theoretical and empirical atmospheric modeling. In the area of Upper Atmospheric Research, LaRC civil
service personnel will continue to study the Earth"s atmosphere in FY 1985 to assess any changes caused by
man and determine whether or not there is any associated change in the transmission of solar radiation.
Efforts will continue in defining and developing Shuttle and satellite experiments which will provide
measurements of atmospheric constituents and other characteristics, as well as characteristics of Earth

features.

A significant improvement In the understanding of man"s impact on the stratosphere and climate will be
obtained from the combination of Langley developed statistical/theoretical models and the comprehensive
global data set provided by spaceborne sensors such as Nimbus-7, LIMS, SAM 11, and SAGE.

The Center®s sensor development program encompasses the broadest possible range of advanced remote sensing
techniques, including correlation gas filter radiometry and interferometry, laser heterodyne radiometry,

lidar, and active and passive microwave techniques.
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The Center is managing the Global Tropospheric Experiment which is a coordinated program of theoreti.
modeling, field measurements, data analysis, and teehnelogy development to contribute to the enhanced
understanding of the chemical and dynamic processes of the global troposphere.

Studies of the Earth"s radiation budget are fundamental to the understanding of climate phenomena. LaRC
has the responsibility for the sensor development and data management of the Earth Radiation Budget
Experiment, a prime element in NASA"s support of the National Climate Program. Preliminary radiation budget
studies, based on Nimbus data, are examining the relationship of radiation budget to such climatological
parameters as cloudiness, snow and ice cover, and sea surface temperature. The Earth Radiation Budget
Experiment Satellite, equipped with Instruments which were the responsibility of Langley Research Center, is
scheduled for launch in 1984; thus analysis of the data will be continued in FY 1985.

Permanent Civil
Service Workyears

TECHNOLOGY UTILIZATTION s eecossoessssesososasssosocsanosassssesssnsosssasssssasssesssas 10

The general objective of the NASA technology utilization program is to enhance economic growth and
contribute to the technological solution of public problems through the transfer of new technology,
resulting from aeronautical and space research and development efforts, to the nonaerospace segments of the
economy .

In FY 1985, civil service personnel will provide support to define methods to expedite the application of
new technology through the compression OF the time required from generation of technology to its use in the
economy; and encourage the use of aerospace technology In nonaerospace segments of the economy having
problems amenable to aerospace technological solutions.

AERONAUTICS TECHNOLOGY . c s v ooccesonssnsrsessosesassnsoassasse tCeetasestsasass s aeaann 1,391

The aeronautical and research technology program at LaRC is characterized by the dynamic interaction
between a broad spectrum of technical disciplines, the application of discipline research to specific
technology requirements, demonstrations of particular technology applications and the In-depth examination
of future technology requirements. The unique wind tunnel, computing facilities, and flight operations
capabilities at Larc complement the expertise of the technical staff to produce a broad cohesive program in
aeronautical research.

The aerodynamics activity at LaRC encompasses extensive theoretical and experimental activities. Basic
work iIn fluid and flight mechanics involves theoretical and experimental determination of aerodynamic flows
and complex aircraft motions. The program utilizes the unique LaRC capabilities made possible by the Cyber
203 computer and recently developed cryogenic wind tunnel testing capability provided in the National
Transonic Facility which allows the full simulation of flight conditions.
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Research areas which are studied itnctude airfoil and wing design, flow field analysis, configuration
design processes, aircraft noise prediction, control analysis, aircraft drag reduction, propulsion system

integration, flight dynamics, and fighter and missile aerodynamics. Wind tunnel testing techniques will be
further enhanced by the development of methods to minimize interference from tunnel walls, mounting systems,
and by introduction of nonintrusive instrumentation. The Cyber 203 computer will be used in the areas of

far-field noise, three-dimensional (3-D) potential flow programs, and the solution of 2-D and 3-D Navier-
Stokes equations. Generation and documentation of the aerodynamic characteristics of turbulent and both
passive and active laminar flow airfoils will be furthered by the introduction of new designs and the wind
tunnel and flight evaluation of these concepts. Application of advanced transonic theories to the design of
improved 3-D wings will be continued and evaluated by wind tunnel tests. Wind tunnel and flight tests will
be continued on general aviation aircraft configurations having the potential for practical stall immunity
and means for spin avoidance. Basic research will continue on the conception and development of methods for
reducing turbulent skin friction drag for aeronautical vehicles.

Activities in acoustics and noise reduction include research on jet noise, propeller noise, interior
noise, rotor blade noise, atmospheric propagation, structure-borne noise, and system noise prediction.

The materials and structures effort is directed at the development of new and improved structural
materials, manufacturing processes, and design technology to improve the structural efficiency, reliability,
and durability and to reduce design costs of airframes and components. This activity is directed toward
research on advanced composite materials, advanced metallic materials, computer-aided analysis and design
technology, and development of analytical or semiempirical fatigue and life prediction methodology. Use of
active and passive controls for minimization of aeroelastic response, reduced static stability, and
minimization of gust and maneuver loads is being pursued in both theoretical and wind tunnel studies.

Emerging technological advances in computer systems are being exploited to significantly increase the
utility and reduce the cost of engineering computations. The LaRC research program in computer science is
directed at software systems for distributed computer networks, methods for concurrent systems design,
software engineering, assessment of software reliability, three-dimensional graphics, and engineering data
base management. Investigations of advanced computer hardware applications will be continued with a finite
element structural computational device using microprocessor components to evaluate the potential of
reducing computational costs and/or times over present analysis methods.

Controls and guidance work at LaRC includes research programs to advance technology development in
aircraft guidance and navigation, aircraft control systems, cockpit systems, and integration and interfacing
techniques. Also, major efforts in aircraft €light- path management and operations technology and active
controls technology for conventional-takeof€-and-landing aircraft are being conducted in this program
area. The work includes requirement analyses, design studies, ground simulation, and experimental flight
research. The LaRC expertise in the controls and guidance area is being applied to various aircraft
classes, intersystems communications networks for enhanced interfacing and integration of functions within
an aircraft, flight path definitions, and advanced technology for pilot/system interfaces for both aircraft
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‘and spacecraft. &mphasis in 1985 will be on: investigations of the integration of aircraft with enhanced
capabilities and the evolving air traffic control system to achieve benefits iIn capacity and efficiency
while maintaining safety. Other efforts will include the definition of technology €or enhanced functional
integration to increase aircraft systems reliability and reduce operating costs, definition of requirements
and technology to facilitate general aviation single-pilot flight management in Instrument Flight Rules
environments, and the investigation of concepts and technology which will result in greatly improved pilot
displays and input/output capabilities. Other technology applications are found in research on advanced
digital flight control systems, design procedures, and validation techniques for fault tolerant systems,
including the development of mathematical tools to investigate and enhance reliability prediction and
assessment, pilot modeling and assessment of pilot performance and workload. Increased utilization will be
made of the Avionics Integration Research Laboratory, a major new facility for fault tolerant systems
research opened in 1983. The impact of lightning on inducing errors in digital aircraft systems will
continue to receive research attention.

LaRC has traditionally received requests from other agencies and industry for test support of their
aircraft, missiles, and system development programs. The Structures Laboratory of the Army Research and
Technology Laboratories of the U.S. Army Aviation Research and Development Command is located at LaRC. This
laboratory, the primary investigator of Army rotorcraft structures, works on independent research and
development projects and on projects of mutual interest with a staff integrated into the NASA
organization. Extensive use is made of LaRC facilities in these research activities. There are also a
large number of joint programs with the Air Force Systems Command, the Naval Air System Command, other DOD
components, and the Federal Aviation Administration.

Permanent Civil
Service Workvears

SPACE TECHNOLOGY . e et eoeessoocanoasansse sestaesaane L T S ceeses 529

The space research and technology program at LaRC is characterized levels of effort in several discipline
areas and the application of expertise to current and future technology requirements. Longer range studies
are directed at defining the technology requirements for future space systems and missions, including
technology development for a space station with a future potential of being permanently manned.

The objective In the materials area is to establish and demonstrate the required technology for
application of advanced materials for a wide variety of space applications. Materials systems and
applications include: high temperature composites with long-life capability for use as structural materials
in future space transportation systems; high temperature metallic materials for thermal protection systems;
and high-stiffness, low weight, low thermal expansion composites for large, long-life space structures.
Environmental effects on the mechanical and physical properties of materials are being studied utilizing
specialized facilities and laboratories. These studies include dimensional stability and radiation
stability of composites and thermal control coatings. An integral part of the research activity is the
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definition of new experimental testing and research facility regquirements which will assure that the
reliability and durability of future space structures can be adeguately predicted and assessed.

The goal of the activities in the area of structures is to provide validated analysis and design
methodology, design concepts, and dynamics and control methodology required for efficient long-life space
transportation and payload structures. High temperature metallic heat shield concepts and actively cooled
structural and propulsion concepts for advanced Space Transportation Systems (STS) are being derived and
evaluated using specialized laboratories and wind tunnels. Analysis, design, and loads determination
methodology for deployable and erectable large space platforms, antennas, and booms are being studied as
part of a multi-Center, multi-disciplinary program for advanced technology. An integrated structural-
thermal analysis methodology is being developed and verified for spacecraft structures. Work will be
initiated on integral controls software that will require application of advanced numerical techniques and
computer hardware.

An extensive program in electronic component technology, automation/intelligent systems technology, and
information systems technology is conducted at LaRC. Sensor research includes continuously tunable infrared
laser techniques, and high-power/high-pressure tunable gas lasers for the measurement of low concentration
atmospheric constituents, and transport phenomena (e.g., winds). In 1985, LaRC will evaluate data from a
Laser Heterodyne Spectrometer observation program to measure stratospheric constituents in the 9-12 micron
region, and will begin extension of microwave radiometer technology to large space systems. Evaluation of a
candidate onboard data management system concept will be carried out in 1985. This work supports a broad
objective of developing candidate architectures and associated systems technology for manned spacecraft
onboard data management, with potential application to a future space station. The demonstration of a
wavelength division multiplexed fiber optic technology is underway at Langley. The objective of this
research is to provide the component technology base for advanced local area networks used in the space
station or other complex aerospace systems. The unique micro-G environment of space provides an opportunity
to develop advanced materials processing concepts. Langley is investigating the potential of diffusion
limited crystal growth as a technique to provide large uniform lead tin telluride crystals with potential
application in infrared sensors. The evaluation of solid state data storage technology for space station
applications has been initiated. The overall objective is to identify candidate technologies, evaluate
their potential, and perform research necessary to demonstrate viability in projected space station
environment. Langley is evaluating advanced optical data processing techniques which take advantage of the
parallelism of optics to perform complex mathematical operations such as matrix arithmetic at high speed for
potential application to complex aerospace systems. Automation technology efforts will focus on remote
satellite servicing concepts and requirements. Other space electronics technology efforts are focused on
spacecraft attitude control (using momentum storage or vernier pointing devices), software development,
verification, and validation techniques, and special problems in large space structures pointing and figure
control.

The objective of the LaRC entry technology program is to develop experimental and theoretical data bases
to support: development of Space Transportation System (STS) vehicles for the 1990's and beyond, employing
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technologies advanced beyond those utilized for the Space Shuttle; support of the evolving STS program and
solving operational problems as they surface; and reduction and interpretation of STS flight data. The
objectives are being met through the development and application of experimental and theoretical techniques
employing LaRC computers and wind tunnel facilities and through comparative analyses of the resulting data
with flight data as available. Disciplines include aerodynamic/thermodynamic performance, configuration
optimization, flight control system assessment, mission design, planetary entry trajectory analyses, and
computational flow-field techniques.

The Space Shuttle orbiter will be utilized as a research vehicle to extend the knowledge of aerodynamics,
aerothermodynamics, and basic fluid mechanics into previously inaccessible flow regimes by acquiring flight
measurements during routine Space Shuttle operations. Experiments are being developed for Space Shuttle
flights which will provide unique measurements for direct assessment of ground-based facility measurements
and theoretical techniques. The Space Shuttle will also be utilized as a space platform to perform LaRC-
developed payload experiments extending basic research and technology development into the space environment
when economically feasible or when the development can be achieved in space.

The LaRC program in space energy conversion is focused on radiant energy conversion concepts which convert
solar and laser radiation efficiently into electricity or other useful forms of energy. The objective of
the energy conversion eEfort is to perform basic research on solar-pumped lasers for conversion of solar
energy directly into electromagnetic radiation, laser power, or work for potential power generation,
transmission, and storage for future space missions.

Permanent Civil
Service Workyears

SPACE TRANSPORTATION OPERATIONS . ¢ st oo ecsserossscsocncasssocsosossssossasasnsssseses 22

The expendable launch vehicle program at LaRC provides centralized procurement of the Scout launch
vehicle. In 1985, civil service personnel will support a program which includes the procurement of launch
vehicle hardware, launch services, engineering, and maintenance. Launches under this program will be
conducted from sites located at the Western Space and Missile Center in California, Wallops Flight Facility
in Virginia, and San Marco Equatorial Range, Kenya, Africa.

CENTER MANAGEMENT AND OPERATIONS . ¢ oo oo ooscossossossssssccnsnosossosssassssssssssss 666

Center managemant and operations support provides services or support to all LaRC organizations which
cannot be identified exclusively to a single program or project. The civil service personnel involved are:

Director and staff = The Center Director, Deputy Director, and immediate staff, e.g., Chief Scientist,
Equal Opportunity, and Public Affairs.
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Management Support - Provide information and control services supporting all levels of Center management,
both program and functional. Specific functions include resources and financial management, program
control, contracting and procurement, property management, personnel management, and management systems and
analysis.

Operations Support - Provide for the operation and maintenance of institutional facilities, buildings,
systems, and equipment, including those who manage or provide technical services such as automatic data
processing, reliability and quality assurance, medical care, and photographic support.

RPM 7-11




RESOURCES REQUIREMENTS BY FUNCTION

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. PERSONNEL AND RELATED COSTS.ccccccccanacasccacanas 106,887 108,351 111,478 115,058

Summary of Fund Requirements

A. Compensation and Benefits

1. Compensation

a. Full-time permanent casesssssssssssnansnnnns 92,670 92,737 96,298 99,0 45

b. Other than full-time permanent............. 1,735 1,686 1,689 1,704

c. Overtime and other compensatioN s sssssnnnns 844 1,027 951 1,120
Subtotal, Compensation.. sssssssssssssasnnnnns 95,249 95,450 98,938 101,869

2. Benefits.....ooiiiii 10,888 12,091 11,780 12,304
Subtotal, Compensation and Benefits.......... 106,137 107,541 110,718 114,173

—————

B. Supporting Costs

1. Transfer of personnel cessssssssssssssannnnnnnns 134 175 160 190

2. Personnel training.... sesssssssssssssssssnnnnns 616 635 600 695

Subtotal, Supporting Costs................ 750 810 760 885

Total, Personnel and Related Costs............. 106,887 108,351 111,478 115,058
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Explanatian of Fund Reguirements

1984 1985
1983 Budget Current Budget
Actuai Estimate Estimate Estimate
(Thousands of Dollars)
A. Compensation and Benefits..................... 106,137 107,541 110,718 114,173
1. Compensation sasssssssssssnasnnnnsnnnnnnnns 95.249 95,450 98,938 101,869
a. Full-time permanent.... sessssssssnnnns 92,670 92,737 96,298 99,045

The current estimate for 1984 reflects a change from the 1984 budget estimate due to the recent
pay increases.

Basis of Cost for Civil Service Workyears

In 1985, the cost of permanent workyears will be $99,045,000. The increase results from the
following:
Cost of permanent WOrkyears iN 1984. s vuveiernrisssnroeenasnesosasnsonssansssnsans 96,298
COSt INCreases iN 1985, . .cteeeneeersrioacessssssosssasssessscosssssssssossoessncnsss +4,491
Within grade and career development advances:
Full year effect of 1984 actions............ccooiiiiiiiiiiinn.n. +1,161
Partial year effect of 1985 actions.................coooivinnnt. +1,303
Full year effect of 1984 pay inCrease..........ccovviiiiinennn.n. +1,654
One more paid day in 1985. cceesettrrcnsesrrscsaassnsrsssssasansaes +373
COSt dECreases IN 1985 ...t eerecesorsssessossessasscssosossenessncssoesncnnnssnasss -1,744
Turnover savings:
Full-year effect of 1984 actions........................... -818
Partial year effect of 1985 actions........................ -499
Alteration in the method of calculating salaries paid.«.as.s _87
Reduction related to the government-wide initiation
to reduce the number of GS/6 Or 11-15 workyearS. sussssssus -340
Cost of full-time permanent workyears in 1985. ..ttt iincercensrrsseasnssanssnas 99,045
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1984 1985

1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Other than full-time permanent

1. COSt. e 1,735 1,686 1,689 1,704
2. WorkyearS ssssssssssssssnnnnnnnnnns 148 144 127 127

The distribution of 1985 workyears is as follows:

Distribution of Other Than Full-Time Permanent Workyears

Program Workyears
Deve]opmenta] program....... BEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER 79
Youth OppPOrtUNItY PROOIAIS. « oot eamea s 34
Other teMpPOrary... suuesssssssssssssssssssssssssssssssssssannnnnnssssnannnnnnnnsns 14

Total.. ssssssssssssasns s s s s s e e s e e e  E N E RN E N E RO E N E N N NN E NN E R E NN E R E R NN B BB 127

The decrease from the 1984 budget estimate to the 1984 current estimate is due to a reduction in
ceiling controlled workyears.

c. Overtime and other compensation ssssssasns 844 1,027 951 1,120

A major cost in this activity is overtime. Included in other compensation are, holiday pay, and
incentive awards. The use of overtime and other compensation is limited to emergency repairs and work that
cannot be accomplished during normal duty hours. This includes the monitoring of on-site contracts being
performed during off-duty and wind tunnel work required at night to take advantage of off-peak electrical
rates. The decrease from the 1984 budget estimate to the 1984 current estimate reflects 1983 experience
level of effort. The 1985 estimate represents a higher level of effort to support the full operational mode
of the National Transonic Facility.
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1984 1985

1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Benefits.......cooiiiiii 10,888 12,091 11,780 12,304

The following are the amounts of contribution by category:

Civil Service Retirement Fund............ 6,539 6,797 6,872 7,024
Employee Life Insurance.................. 261 279 265 272
Employee Health Insurance................ 2,393 2,805 2,736 2,925
Workmen's Compensation sessssssnnansnnnnsns 629 1,075 800 919
FICA . et etsoesssnsesossssossaanssossssssnssa 34 27 75 105
Medicare.....coooviiiiiiii .. 958 1,091 1,011 1,028
Other Benefits.................oiil 74 17 21 31

Total..........o . 10,888 12,091 11,780 12,304

The decrease from the 1984 budget estimate to the 1984 current estimate is primarily due to revised
Medicare, Employee Health Insurance, and Workmen's Compensation estimates based on 1983 experience and a
change in the civil service retirement system being only partially offset by the 1984 pay the 1984 pay
raise. The 1985 estimate reflects the 1984 pay raise.

B. Supporting CostS......covviiiiiiiiaininaann. 750 810 760 885

1. Transfer of personnel................ 134 175 160 190

Transfer of personnel includes actual expenses involved in the movement and temporary storage of an
employee's household goods, subsistence and temporary expenses, real estate costs, and miscellaneous moving
expenses. The decrease from the 1984 budget estimate to the 1984 current estimate reflects the planned
level of hires to be made in 1984. The 1985 estimate reflects the same level of activity as 1984.

2. Personnel training. sesssssssssssssnnnss 616 635 600 695

The purpose of the training program is to continue the development and education of civil service
employees t0 support LaRC's roles and missions more efficiently. The decrease from the 1984 budget estimate
to the 1984 current estimate was necessary due to budget constraints. The 1985 estimate is essentially
level with 1983 at anticipated 1985 tuition rates.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

II. TRAVEL::ccococcosesoncoancsosssseosasconcnsascossns 2,127 2,325 2,294 2,525
Summary of Fund Reguirements
A, Program Travel....o.oooooeeiiii i 1,435 1,615 1,616 1,739
B. Scientific and Technical Development Travel........ 450 479 479 563
C. Management and Operations Travel................... 242 — 231 —199 223
Total, Travel......oooooiiiiiiiiiiai. . 2,127 2,325 2,294 2,525
Explanation of Fund Requirements
A. Program Travel..............oooiiit. 1,435 1,615 1,616 1,739

Program travel is directly related to the accomplishment of the Center's mission. Travel for program
purposes reflects the continuing effort in space research, aircraft technology, flight simulation, fluid
mechanics, airborne science and applications, space applications, and Shuttle support. The increase from
the 1984 budget estimate to the 1984 current estimate reflects a reprogramming of Scientific and Technical
and Management and Operations travel due to an increased number of launches. The 1985 estimate reflects
essentially the same level of travel as 1984, but reflects anticipated air fare and per diem rate increases.

B. Scientific and Technical Development Travel........ 450 479 479 863

Scientific and technical development travel permits employees to participate in meeting and technical
seminars with other representatives of the aerospace community. Participation allows staff to benefit from
exposure to technological advances outside LaRC, as well as to present both accomplishments and problems to
their associates. Many of the meetings are working panels convened to solve certain problems for the
benefit of the Government. The decrease from the 1984 budget estimate to the 1984 current estimate is a
result of a reduction in available funds due to the program travel necessary to support Shuttle launches.
In addition to FY 1985 anticipated increases in per diem and travel rates, $56,000 is included as part of
the NASA-wide increase in funds for greater participation by LaRC scientists and engineers in technical
meetings and symposia.
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1984 1985

1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

C. Management and Operations Travel 242 231 199 223

Management and operations travel is used for the direction and coordination of general management
matters. It includes travel in such areas as personnel, financial management, and procurement activities;
travel of the Center's top management to NASA Headquarters and other NASA Centers; peer group reviews, and
local transportation. The decrease between the 1984 budget estimate and the 1984 current estimate reflects
reprogramming into program travel resulting in a reduction in the number of management and operations

trips. The 1985 estimate reflects a small increase in the level of travel over 1984 at anticipated price
levels.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

IXI. OPERATION OF INSTALLATION..escccovessasscnasaaans 23,688 28,405 26,100 30,454
Summary of Fund Requirements

A, Facilities ServViCes. ..o, 12,994 16,256 14,316 17,277

B. Technical Services........oooiiiiiiiiiiiiiinaia. 3,740 4,124 4,021 4,720

C. Management and OpPerations sessssssssssssssssssnnnnns 6.954 8.025 7.763 8,457

Total, Operation of Installation................. 23,688 28,405 26,100 30,454

Explanation of Fund Requirements

Operation of Installation provides a broad range of services, supplies, and equipment in support of the
Center's institutional activities. These are divided into three major functional areas: Facilities
Services, the cost of maintaining and repairing institutional facilities and equipment, and the cost of
custodial services and utilities; Technical Services, the cost of data processing for management activities,
and the cost of educational and informational programs and exhibits; and Management and Operations, the cost
of administrative communications, reproduction, transportation, medical, and logistic services.

The decrease in the 1984 current estimate from the 1984 budget estimate is the result of more accurately
defined electrical requirements, more in line with the 1983 experience, coupled with a slight decrease in
support service contractor rates. The 1985 budget estimate provides for utility rate increases, plus
adjustments in support service contractor rates, and supplies, materials, and equipment costs. The 1985
budget estimate also reflects the Agency's operational maintenance initiative.

A. FACILITIES SERVICES: cscesscsscssrsssosssscsssnsscnns o 12,994 16,256 14,316 17,277

The LaRC complex encompasses 2,068,679 gross square feet of building and space. Included are 19 major
technical facilities. This physical plant houses an average daily on-Center population of 4,100 to 4,400
personnel. Many of the test facilities are utilized on more than one shift or during off-peak hours.
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Summary of Fund Requirements

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars}

1. Rental of Real Property.. . ...cceeesssesssssnees 38 - 17 8

2.  Maintenance and Related Services............... 534 557 527 2,255

3. Custodial Services.......ccoiiiiiiiiiiiii... 2,603 2,877 2,775 2,937

4. Utility Services.............ccovinnnn. e 9,819 12,822 10,997 12,077

Total, Facilities Services................... 12,994 16,256 14,316 17,277
Explanation of Fund Requirements

1. Rental of Real Property ., . . ....coveveurarenss 38 - o 8

The estimates shown here are the costs of leasing rights of way for access to model drop zone areas

at Plum Tree Island.

2. Maintenance and Related Services......... e 534 557 527 2,255

This estimate provides funds for maintenance and repair of administrative facilities, roads and

utility lines, and grounds maintenance. The increase from FY 1984 to FY 1985 reflects not only anticipated

support service contractor wage rate increases and expected FY 1985 price levels for supplies, materials,
equipment and other contractual effort, but an increase of $1,700 thousand as part of the NASA-wide
augmentation in Operational Maintenance effort. This augmentation will provide a level of activity more
consistent with the National investment in the Langley physical plant.

3. Custodial Services.....oooiviiiiiiiiiin.. 2,603 2,877 2,775 2,937

This activity provides for janitorial and security services. Also included are funds for fire
protection services provided by the City of Hampton. The decreases from the 1984 budget estimate to the
1984 current estimate reflects a cost reduction in janitorial and security services. The 1985 estimate
provides for the continuation of janitorial, security and fire protection services at the 1984 level of

effort.
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1984 198S
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

4. Utility Services.....ooooiiiiiiiiiiiiiiaan.., 9,819 12,822 10,997 12,077

Included in this item is the purchase of electric service from Virginia Electric and Power Company,
fuel oil from a local supplier, and water and sewage charges. Also included are funds for heat and steam
services from the Air Force Eor East Area facilities and the purchase of steam from Hampton for facilities
located in the West Area of LaRC from operation of the City of Hampton, Air Force and NASA Cooperative
Refuse Burner. The decrease from the 1984 budget estimate to the 1984 current estimate reflects the 1983
experience of the successful operation of the Refuse Burner being on-line all year, reducing fuel oil needs
and also reflects a reduction in the electrical rates. The 1985 budget estimate reflects rate increases in
all utility costs.

B. TECHNICAL SERVICES:t+stssevscscccosssosstossssscnsss 3,740 4,124 4,021 4,720

Summary of Fund Requirements

1. Automatic Data ProcesSiNgaessssssssssassnssnnnss 2,995 3,323 3,256 3,628
a.- Equipment --------------- " E F N N EEEENEENEEERERNER 785 624 620 834

b. Operations.......... 2,210 2,699 2,636 2,794

2. Scientific and Technical Information........... 745 801 765 1,092
a. Librarycseseessssssssssssssssassasnsnnnnnnns 189 228 204 222

b. Education and Information.................. 556 573 561 870
mtal, Technical Services................ 3,740 4,124 4,021 4,720

Explanation of Fund Reauirements

1. Automatic Data ProcesSiNg scesssssssssssssssssnns 2,995 3,323 3,256 3,628

Funds for the Center's business computer complex which provides the accounting and management
information data are provided in this function. Included are equipment lease, purchase and maintenance;
paper and other expendable supplies; a contract for programming and operations; and several small
contracts. The decrease from the 1984 budget estimate to the 1984 current estimate is due to a deferral of
equipment replacement. The 1985 estimate provides for expected support service contractor rate escalation

and for equipment replacement.
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1984 1985

1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Scientific and Technical Information........... 745 801 765 1,092

This estimate provides support service contract assistance in the operation of the technical library
and the Visitor Information Center. Funding for all the Center"s public affairs activities is included in
these estimates. Also included is support for operation of the Visitor Information Center; coordination of
tours and special events; construction and transportation of exhibits; and other miscellaneous educational
and informational programs. The decrease from the 1984 budget estimate to the 1984 current estimate
reflects deferment of exhibit construction for the Visitor Information Center. The 1985 estimate reflects
an expected support contractor rate escalation along with a return to the 1983 level of exhibit
construction.

C. MANAGEMENT AND OPERATIONS:¢ccsssseooscecscconsoscecs 6,954 8,025 7,763 8,457

'

sumnary OF Fund Requirements

1. Administrative Communications.................. 1,908 2,017 2,310 2,735
2. Printing and ReproduCtioN cssssssssssssasnsnnnns 136 173 164 175
3. Transportation. seesessssssasasnsnsnssnnnnnnnnns 2,156 2,364 2,175 2,321
4. _Installation Common ServiCeS......ecceemccann-- 2,754 3,471 3,114 3,226
Total, Management and OperationS.ssssesssssss j;ﬁéé: 8,025 7,763 éggg;
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Explanation of Fund Reaulrements

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of ollars)

1. Administrative Comunications.................. 1968 2,017 2,310 2,735

Includes funds for local telephone and exchange costs; Federal Telecommunications Systems (FTS)
services; and datafax and telegraphic service. The budgets for 1984 and 1985 reflect the same level of
service as 1983 adjusted for rate increases in FTS and local telephone service and ATsT divestiture impact.

2. Printing and Reproduction....... CrsasEsEEEEEas 136 173 164 175

Provides for special supplies for reproduction service. The 1984 current estimate is consistent
with prior year experience. The 1985 estimate reflects the same level of service as 1984.

3. Transportation............ EEsrsrsEsEEEEEEEEEEEE 2,156 2,364 2,175 2,321

Includes the operation, maintenance, and purchase of motor vehicles; shipping, transportation and
freight charges. Also included are charges for local transportation; pickup and delivery of freight,
furniture, and other bulk objects; and operation and maintenance of the administrative aircraft. This
effort also includes all of the aircraft fuel, equipment, and expendable supplies. The decrease in the 1984
current estimate from the 1984 budget estimate is due to deferment of replacing equipment. The 1985
estimate provides for continuation of the 1984 level of effort plus some necessary motor vehicle
replacement.

4. Installation Common ServiceS. - i cc e eeiccccaenn- 2,754 3,471 3,114 3,226

Provide for medical service, mail delivery, stock issue and warehousing, and other general
administrative support. Also included are the rental and maintenance of office copy machines and equipment,
minority programs, and other administrative services and supplies. The decrease from the 1984 budget
estimate to the 1984 current estimate reflects a postage reassessment. The 1985 estimate reflects the same
level as 1984, adjusted for anticipated increases in support service contractor costs.
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1985 ESTIMATES

LEWIS RESEARCH CENTER

DESCRIPTION

The Lewis Research Center (LeRC) occupies two sites in north central Ohio. The original site, established
in 1941, adjacent to the Cleveland-Hopkins International Airport, includes 366 acres, 14 of which are leased
from the City of Cleveland. There are over 170 buildings and structures, including wind tunnels, test
chambers, laboratories and other research facilities at the Cleveland location.

The Plum Brook Station, established in 1956, is located south of Sandusky, Ohio, about 50 miles west of
Cleveland, on land formerly occupied by the Plum Brook Ordnance works. There are 8,005 acres owned by NASA
and approximately 47 acres in easements. There are 69 buildings and 99 concrete storage bunkers. A 100 kw
wind turbine generator research facility is in operation for a program jointly sponsored by NASA and the
U.S. Department of Energy. During 1975, consistent with future NASA research and technology needs, the
principal facilities were placed in a standby mode. Since then a number of Federal, state and local
government agencies have utilized office space and other facilities. The Garrett Corporation presently
leases the Space Power Facility (SPF). The lease began on November 1, 1979, and covers a five-year period
with three one-year extensions possible. The Garrett Corporation utilizes the SPF to manufacture gas
centrifuges for the Department of Energy.

The total capital investment of LeRC and Plum Brook Station, including fixed assets in progress and
contractor-held facilities at various locations, as of September 30, 1983, was $505,411,000.

CENTER ROLES AND MISSIONS

LeRC was established as an aircraft engine research laboratory to develop superior aircraft propulsion
systems. Since then, LeRC has developed and constructed many unique facilities for testing full-scale
aircraft engines and engine components, chemical rocket engines, electric propulsion systems, space and
terrestrial power generation systems, and space communication systems. The principal and supporting roles
are:

PRINCIPAL

Aeronautics ~ develop and maintain a preeminent national capability in: fundamental aeropropulsion
disciplines including internal computational fluid dynamics, internal unsteady aerodynamics and
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aeroelasticity, fuels and combustion chemistry and kinetics, hot section heat transfer, fluid mechanics and
acoustics, alrcraft icing phenomena, and computer science and applications; aeronautical propulsion and
power transfer technologies including engine materials and structures, tribology, bearings, seals, inlets,
nozzles, propulsion system integration, compressors, turbines, transmissions, propellers, instrumentation
and controls; and the associated research facilities and techniques.

Expendable Launch Vehicles - management and operation of the Atlas and Centaur launch vehicle systems for
Government and commercial users.

Space Transportation System/Cryogenic Upper Stage - design, develop and manage the Shuttle Centaur
Cryogenic Upper Stage for the Space Transportation System to support the launch of the Galileo,
International Solar Polar missions, Tracking and Data Relay Satellite System, Venus Radar Mapper , and- Air
Force missions.

Space Propulsion Systems Technology - development and maintenance of the technology base for advanced
chemical and electric space propulsion systems, including associated structures and materials.

Space Energy Processes and Systems Technology - development and maintenance of the technology base for
space power and energy conversion systems, including associated structures and materials.

SUPPORT ING

Expendable Launch Vehicles - procurement of Atlas boosters for the Air Force.

Energy Processes and Systems Technology - management of research and technology projects for terrestrial
applications of energy production, conservation and storage systems.
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SUMMARY OF RESOURCES REQUIREMENTS

Funding Plan by Function

1983

Actual

I. Personnel and Related CostS...ccceeeccanaa... 95,295
II. Travel. ..o 1,837
III. Operation of Installation..................... 21,637
A. Facilities Services.................o.... (16,761)
B. Technical Services...............coooon.. (1,116)
C. Management and OperatioNS essssssasssnnnnns (3,760)
Total, fund requirementS.sessssnsnnnnnns 118,769

1984 1985
Budget Current Budget
Estimate Estimate Estimate
(Thousands of Dollars)
98,009 104,157 108,264
2,086 1,979 2,178
21,762 24,277 30,061
(18,378) ( 18,394) (22,877)
(777) (1,974) (2,182)
(2,607) (3,909) (5,002)
121,857 130,413 140,503
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Distribution of Civil Service Workyears

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

RESEARCH AND DEVELOPMENT. .. .cccceessoccncacccsaccacsess 1,876 1,810 1,944 1,950
Space Station..........ooiiiiiiii i - = == 25
Space Transportation Capability Developmentscscaeauss 91 115 117 124
Space Science and Applications ===*==sssresssnennnnnns _84 103 112 112

Space applicationNS sassssssssssnnsnnsnssnnnnnnnnnnns 84 103 112 112
Technology utilization.....................oooiit. 2 1 2 2
Aeronautics and Space Technology sessarvarvannnnnnnnss 1,699 1,591 1,713 1,687

ABronNaUuticCS. ... . 1,283 1,219 1,336 1,310

SPACE ssunanssnansnnsnsssnnnnsnnnasnnnnannnnnnnnnnns 334 372 377 377

ENErgy ssuscosnsnosusnosnunnnnnnnunnnsnuanunnnnnnennn 82 - - --

SPACE PLIGHT, CONTRQL AND DATA COMMUNICATIONS.:...cecse. _62 _45 89 65

Space Transportation OperationS ssssssssssssssasssnnsns 62 45 69 65

Subtotal, direct workyears cousseassncasnnansnnnns 1,938 1,855 2,013 2,015
CENTER MANAGEMENT AND OPERATIONS:: st sttt ssstosnscoscccnce 582 598 578 576
Total, full-time WOrkyears cssassssssssnssnssnnnnns 2,520 2,453 2,591 2,591
Other than full-time workyears cusvsasesassssssnnnnnns 180 144 125 125
Total, WOIKYEarS susssassssssasnsssnssnsnsnsnnnnnns 2,700 2,597 2,716 2,716
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PROGRAM DESCRIPTION

Permanent Civil

RESEARCE AND DEVELOPMENT Service Workyears

SPACE STATIONG. ¢ cssoseesnsenscsosssoeosnstsstsossssssssssosssnossassssssssssssssssasssas 25

Space Station effort will consist of definition and integration studies and focused technology activities.

SPACE TRANSPORTATION CAPABILITY DEVE OPVENT. .o oo ie e e 124

Design and development of the Cryogenic Upper Stages, Centaur G and Centaur G-Prime, are managed by the
Shuttle/Centaur Project Office at LeRC. [In 1985, civil service personnel will support the activities
associated with qualification of the Centaur G-Prime and Centaur G vehicles and the fabrication and
acceptance testing of the Centaur G-Prime vehicles to be utilized for the Galileo and International Solar
Polar Missions. Major milestones in 1985 are associated with the delivery of the Galileo and 1SPM upper
stages to Kennedy Space Center for launch in 1986. In addition, in 1985 civil service personnel will
support those activities required to integrate the Centaur Upper Stage into the Space Shuttle, and
initiation of production of Centaur G vehicles for the Venus Radar Mapper and Tracking and Data Relay
Satellite missions in 1988

SPACE APPLICATIONS: ¢t eseecssccecsossossscnssssssssssassssssssoscasanscssa cesseeasas 112

The space applications activity at LeRC consists principally of space communications research. InFY
1985, civil service personnel will continue to support studies of various advanced satellite communications
systems concepts directed at providing additional frequency bands and improved communications service.
These studies are being focused on the needs of the public and private sectors, both nationally and
internationally. LeRC will continue to develop technology with possible application to both ground and
space segments of future advanced civil and military communications systems. In addition, LeRC has
management responsibility for design and development activities on the Advanced Communication Technology
Satellite (ACTS) leading to the launch in 1988.

LeRC will be responsible, in FY 1985, for accomplishing advanced design and development of scientific
Fflight experiments In basic science and technology associated with materials combustion and fluid dynamics
phenomenon in reduced gravity.

TECHNOLOGY UTILIZATION:. ¢ s et eseoctsssasassssscsnssasoccccenossssassossrsssssssssssssss 2

The rY 1985 technology utilization program at LeRC will continue to concentrate on the identification and
evaluation of technology which can be transferred to the non-aerospace industry, and to publish this

technology.
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Permanent Civil

Service Workyears

AERONAUTICS TECHNOLOGY ¢ e c s oo acsasssseosssorssseenasssnassssosssenssnsse I 1,310

LeRC's major research and technology responsibility in aeronautics is propulsion. The primary goal i1s to
provide the technology base for developing advanced civil and military aeronautical propulsion systems which
will lead to improvements in fuel efficiency, operating cost, reliability and durability, and which will
operate with acceptable environmental impact. In 1985, civil service personnel will be involved in
conducting the program described below.

In aeronautical propulsion-related research, the goal is to develop an understanding of the physical
phenomena related to propulsion systems and components including: structural dynamics and aeroelasticity,
computational fluid mechanics, fatigue and fracture of materials, fuel chemistry and physical characteriza-
tion, combustion processes and heat transfer, low- and high-temperature materials, noise generation
mechanisms, and advanced control theories and concepts.

The major goal in component research is to advance the state of the art in engine component technology
including the following areas: highly loaded compressor stages, advanced turbine cooling, blade tip
clearance control, advanced transmissions, fuel-flexible combustors, two-dimensional nozzles, supersonic
inlets, high and low-speed propellers, bearings, seals, and instrumentation.

In engine systems research, LeRC is studying the problems encountered in complete engines and propulsion
systems, including engine performance at altitude, inlet flow distortion effects, dynamic component
interactions including stall recovery, thrust augmentation, advanced control systems, icing research
associated with propulsion systems, advanced turboprop technology, and small engine technology.

An extensive effort in materials and structures research supports the aeronautics program. The scope of
this effort includes research and technology development in advanced materials, structural analysis and life
prediction for advanced aircraft engines. The areas of emphasis for advanced materials are superalloys,
metal matrix composites, polymeric composites, monolithic ceramics, ceramic matrix composites, protective
coatings and intermetallics. The areas of emphasis for structural analysis and life prediction are
structural mechanics, structural dynamics, high temperature fatigue and fracture mechanics. Research
efforts are also being conducted in high temperature oxidation/corrosion and nondestructive evaluation of
metal and ceramic systems.
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Permanent Civil

Service Workyears

SPACE TECHNOLOGY--- He o 00 H NHO® 00000000, 00,70 ,0 060 5§ g N®G00s0 N HEGOCOGOEOEOEL RNOCOEEOEOIESOEEOLEOELEOO®o 377

The major roles of LeRC in space research and technology are to advance the state of the art and maintain
a technology base for advanced propulsion and power systems, including associated materials and structures
work and space power processing, as well as technology development for a space station with a future

potential of being permanently manned. In 1985, civil service personnel will be used in the activities
described below:

The LeRC chemical propulsion programs emphasize the extension and advancement of the technologies of
existing and conceptual hydrogen- or hydrocarbon-fueled engines such as the Space Shuttle Main Engine toward
long-life, reusable, serviceable high-performance engine systems for Earth-to-orbit applications. This
effort concentrates on thrust chamber cooling and life enhancement, critical turbomachinery components such
as bearings, seals, improved materials, advanced structural analysis and life prediction and maintenance
diagnostics. Another thrust is to provide the technology for improving orbital transfer propulsion systems
in the areas of versatility, performance, life and reusability. Both high- and low-thrust systems will be
investigated with emphasis on combustion and heat transfer, long-1life lightweight reusable components, and
high expansion area nozzles. To support this orbital propulsion work, there will be an effort in cryogenic
propellant management under reduced gravity. Effort on space auxiliary propulsion systems will concentrate
on the technology for gaseous hydrogen-oxygen propulsion systems and their special requirements.

The LeRC electric propulsion programs are directed toward both primary and auxiliary applications.
Electrostatic propulsion is concerned with advanced thruster performance, controls and power processing.
Electrothermal concepts are investigated to understand basic physical processes and to establish the

feasibility of specific approaches. The performance and potential use in auxiliary propulsion systems for
large low-Earth-orbit missions will be analyzed and exploited.

LeRC does basic science and technology work in materials, combustion and fluid dynamics in reduced

gravity. This defines and accomplishes the conceptual design for science experiments among the scientific
community in universities, industry, and government.

Space power generation programs include solar photovoltaic, electrochemical energy conversion, nuclear
energy conversion, and power circuit development. The photovoltaic program is directed toward an
improvement in solar cell efficiency, reduced cost and improved operating life. Electrochemical research
and development supports extended operating life and improved energy density for space batteries and fuel
cell components and systems. The nuclear energy conversion program, a NASA/DARPA/DOE program, is directed
toward determining the feasibility of a 100 kilowatt nuclear reactor space power system.
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Power circuit technology development for management of multihundred kw power systems on space vehicles of
the future and new modes of power generation and conversion are being investigated. The interactions of the
space plasma environment with high-voltage power systems and components are also being studied, and
technology is being developed to control these interactions and prevent power system failures.

The space communications program includes applied research and advanced development in microwave electron
beam amplifiers, microwave solid-state devices, and antenna systems. The program consists of efforts to
develop advanced concepts, techniques, and communications systems components which will enable growth in the
utilization of the radio frequency spectrum to frequencies well beyond 100GHz.

The LeRC program in space materials and structures research and technology emphasizes the development of
improved materials, advanced structural analysis and life prediction for advanced space power generation,
propulsion and communications systems. The research and technology program includes environmental effects
on superalloys and protective coatings, lubrication for mechanical components and protective coatings and
life prediction for reusable space propulsion system.

Permanent Civil
SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS Service Workyears

SPACE TRANSPORTATION OPERATIONS.: ¢ ¢ s e e oo votossscesrsossosssosassassassssssesnsssnssse 65

"his program provides launch vehicles and launch operations for automated space missions. The program
includes the procurement of vehicle systems hardware, launch services, and engineering and management
support, as well as development, maintenance and operation of ground support equipment. In 1985, civil
service personnel working the Atlas/Centaur launch vehicle program will continue to support the Intelsat V-A
and FLTSATCOM programs. In addition, Atlas vehicles are being procured by LeRC to support Department of
Defense missions.

CENTER MANAGEMENT AND OPERATIONS: « ¢+ st v v st v ososnsonsonosesssetsasassnssnsnsnsssns 576

Center Management and Operations Support is defined as support or services being provided to all LeRC
organizations which cannot be directly identified to a benefitting program or project. The civil service
personnel involved are:

Director and Staff - The Center Director, Deputy Director, and immediate staff, e.g., Technology
Utilization, Equal Opportunity, and Public Affairs.

Management Support - Those who provide information and control services supporting all levels of Center
program and functional management. Specific functions include resources planning and management, legal and
patent counsel, contracting and procurement, personnel management, property management, financial
management, and management information systems and analysis.
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Operations Support - Those who provide for the operation and maintenance of institutional facilities,
buildings, systems, and equipment, including those who manage or provide technical services such as general
automatic data processing, reliability and quality assurance, medical care, and graphics support.
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A.

RESOURCES REQUIREMENTS BY FUNCTION

Compensation and Benefits

1. Compensation

a. Full-time permanent

Summary of Fund

b. Other than full-time permanent... ,.........
c. Overtime and other compensation, ......cecuees

Subtotal, Compensation ..ueessssssssssnnnnns

2. BenefitSessssssssssssssssnsssssssnnsnnnnnnnnnns

Subtotal, Compensation and Benefits........

Supporting Costs

1. Transfer of personnel........
2. Personnel training.. ..ccccceeeeesssssssssnnnnns

Subtotal,

Supporting Costs.................

Total, Personnel and Related Costs.............

1984 1985

1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
95,295 98,009 104,157 108,264
Requirements
81,057 82,325 88,503 91,505
2,571 2,232 2,023 2,040
1,152 1,430 1,452 1,496
84 ,780 85,987 91,978 95,041
9,685 11,297 11,299 12,343
9A4A65— 97,284 103,277 107,384
157 50 60 60
673 675 820 a20
830 725 880 880
95,295 98 ,009 104,157 108,264
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Explanation of Fund Requirements

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
A. Compensation and Benefits.......................... 94,465 97,284 103,277 107,384
1. Compensation.. sessssssssssssnannnnnnnsnnnnnnnns 84.780 85,987 91,978 95,041
a. Full-time permanent. ssessssssssssssnnnnnnns 81,057 82,325 88,503 91,505

The increase from the 1984 budget estimate to the 1984 current estimate is due primarily to the recent
pay increase coupled with the full year effect of new hires in 1983. The increase in the 1985 budget

estimate reflects the full year effect of the 1984 pay increases.

Basis of Cost for cvil Service Workyears

In 1985, the cost of permanent workyears will be $91,505,000. The increase from the 1984 level results

from the following:

Cost of permanent workyears in 1984. . vttt iieeenenesonroroees nnnns

Cost Of INCreases in 1985 . it errnrsnsneneenenns CerrrssErsErE e
Within grade and career development advances:
Full year effect of 1984 actions....................... +574
Partial year effect of 1985 actions.................... +983
Full year effect of 1984 pay increases................... +1,893
Effect of 1985 decrease in offsetting reimbursements..... +843
One More paid day in 1985, ..ttt ieninrresnsscnsnsnonsnses +359

COSTt decCreases iN 1985 s vttt st nunoosensoretoasensenonosssassensssasess
Turnover saving:

Full year effect of 1984 actions....................... -321
Partial year effect of 1985 actions.................... -961
Alteration in the method of calculating salaries paid.. -80
Reduction related to the Government-wide initiative to

reduce the number of GS/GM 11-15poSitiONS sscucunnss -288

Cost of permanent full-time workyears in 1985. ..ttt ensrrnsnrnsnas

88,503

+4,652

-1,650

91,505

|
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of DolTars)

b. Other than full-time permanent. veesssasnnss

1. cost.......... e e, 2,571 2,232 2,023 2,040
2. WOrKyearS. cusssssssssasnsnsnsnsnsnsnnns 193 L75 140 147

The distribution of 1985 workyears is as follows:

Distribution of Other Than Full-Time Permanent Workyears

Program Workyears
Development programs. . - - oo oo oo e 46
Summer employment Program. - - o ..o oo e e eas 17
Youth opportunity programs.................. 13
Other temporary sssssssssssssansansansansansansansansansansansnnnnnnns 62

T Ot 138

The reduction from the 1984 budget estimate to the 1984 current estimate is due to a reduction in ceiling
controlled workyears to provide for a greater number of permanent workyears. The 1985 budget estimate
reflects a realignment of skill mix in the temporary employment programs coupled with workyear increases in
the other temporary area.

c. Overtime and other compensation. sssssssnnns 1,152 1,430 1,452 1,496

The 1984 current estimate is slightly lower than the 1984 budget estimate due to a lower level of awards
than previously planned. The 1985 estimate provides for the same level of overtime and awards as 1984.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

2. Benefits.......coooiiiiii 9.685 11.297 11299 12,343

The following are the amounts of contribution by category:

Civil Service Retirement Fund................ 5,775 6,245 6,343 6,716
Employee life insurance...........cccouovn... 216 253 257 266
Rnployee health insurance.................... 2,294 2,828 2,993 3,211
Workmen's compensation sasssssssssssssnnsnnnns 380 878 410 587
FICA¢: o nnnnnanannnnnnnnnnnnnnnnannnnnnnnnns 108 90 125 334
MediCare susssssssnanssssnnnsnnnnnnnnnnnnnnnns 890 993 1,135 1,193
Other benefits.............cooiiiiiiiiin.. 22 10 36 36

Total.....ooi 9.685 11.297 11.299 12.343

The decrease from the 1984 budget estimate to the 1984 current estimate is primarily due to a
revised estimate for workmen's compensation based on Department of Labor billings. The increase in other
benefits from the 1984 budget estimate to the 1984 current estimate reflects the 1984 pay raise. The
increase in 1985 is due to full year impact of the 1984 pay raise.

B. Supporting CoStS......uvvuiuiiiiiiiiiiiiaiaaaaannn. 830 725 880 880
1. Transfer of personnelsessssssssssssssssnnnnnns 157 50 60 60

The increase from the 1984 budget estimate to the 1984 current estimate reflects a higher number of
relocations than previously anticipated.

2. Personnel traiNiNQgessssssssassssassssnnnnsnnnns 673 675 820 820

The purpose of the training program is to provide for the development and education of civil service
employees to more efficiently support LeRC roles and missions. The increase from the 1984 budget estimate
to the 1984 current estimate reflects training required for the recently graduated scientists and engineers
hired in 1983 at anticipated tuition cost levels.
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1984 1985

1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
IZ. TRAVEL.:.cccccocenesccncnssnsocscosccosnnnsccsncnns 1,837 2,086 1,979 2,178
Summary of Fund Requirements
A. Program Travel............coooiiiiiiiiii... 1,267 1,698 1,475 1,595
B. Scientific and Technical Development Travel... 234 234 275 340
C. Management & Operations Travel................ 336 154 229 243
Total, Travel........................o..... 1,837 2.086 1,979 2,178
Explanation of Fund Requirements
A.  Program Travel......coooiiiiiiiiiiiiiiiiannnn, 1,267 1,698 1,475 1.595

Program travel is directly related to the accomplishment of the Center's mission and accounts for
approximately 74%of travel costs. These funds are necessary for the management of major contractual
programs in aeronautical research and technology, space propulsion, materials research and development and
space energy processes and systems technology. Program travel is also essential to the management and
procurement of launch vehicles. The decrease from the 1984 budget estimate to the 1984 current estimate
reflects a decreased level of travel compared to 1983 experience. The 1985 budget estimate provides for an
increase in travel due to the Space Transportation System/Centaur Development program plus expected
increases in travel costs.

B. Scientific and Technical
Development Travel........cooviiiiiiianan.. 234 23 275 340

Scientific and technical development travel provides employees the opportunity to participate in
meetings and seminars with other representatives of the aerospace community. The benefits derived from
exposure to technological advances outside LeRC, as well as to present both accomplishments and problems to
their associates is invaluable. Many of the meetings are working panels convened to solve problems for the
benefit of the Government. The increase from the 1984 budget estimate to the 1984 current estimate reflects
primarily the increased travel costs to domestic and foreign technical seminars as well as an increase in
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travel requirements. The 1985 estimate provides €or an increase in the number of presentations of technical
papers to the scientific community than experienced in 1983 and 1984.

1984 1985
1983 Budget Current Budget
Actirat Estimate Estirate Estimate

(Thousands of Dollars)

C. Management & Operations Travel................. 336 154 229 243

Management and operations travel is required for the direction and coordination of general

management matters. |t includes travel in such areas as personnel, financial management, procurement,
travel of the Center's top management to NASA Headquarters and other NASA Centers, and local transporta-
tion. The increase from the 1984 budget estimate to the 1984 current estimate reflects increased travel
requirements associated with new management personnel at the Center and coordination efforts involving new

programs. The 1985 estimate reflects a slightly decreased level of travel offset by expected increases in
travel costs.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

IIY. OPERATION OF INSTALLATION:.:c:cocsoscnsoscacccesss 21,637 21,762 24,277 30,061
Summary of Fund Requirements

A. Facilities ServiCeS. .o oo ii i ccaacaaaas 16,761 18,378 18,394 22,877

B. Technical Services. ... croeoeceiceceaaaann 1,116 777 1,974 2,182

C. Management & Operations...... T A A AP 3,760 2,607 3,909 5,002

Total, Operation of Installation............ 21,637 21,762 24,277 30,061

Explanation of Eund Requirements

Operation of Installation provides a broad range of services, supplies and equipment in support of the
Center®s institutional activities. These are divided into three major functional areas: (1) Facilities
Services, the cost of maintaining and repairing institutional facilities and equipment, and the cost of
custodial services and utilities; (2) Technical. Services, the cost of automatic data processing for
management activities and the cost of educational and informational programs and technical shops supporting
institutional activities; and (3) Management and Operations, the cost of administrative communications,

reproduction, printing, transportation, medical services and supplies.

The increase from 1984 budget estimate to the 1984 current estimate is due to an increase in support
service contractor rates and workyears partially offset by utility rate decreases. The 1985 estimate
provides €or increases in: support contractor workyears and wage rates; utilities; communication rates; and

an approved omB fTacility maintenance initiative.

RPM 8-16

it
it




1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. FACILITIES SERVICES..........cooiiiiiiiinnn, 16,761 18,378 18,394 22,877

Summary of Fund Requirements

1. Maintenance & Related Services............. 2,072 1,686 2,412 4,331
2. Custodial Services...........covvvnnnn.. - 2,927 3,526 3,416 4,053
3. Utility Services........ooovviieinnann... 11,762 13,166 12,566 14,493

Total, Facilities Services.. sssssssssnss 16,761 18,378 18,394 22,877

Explanation of Fund Requirements

1. Maintenance and Related Services........... 2.072 1,686 2.412 4,331

This activity provides for the operation and maintenance of facilities at the main installation
in Cleveland and at the Plum Book Station. Facilities maintenance includes buildings and grounds main-
tenance and maintenance of heating, ventilating, and air-conditioning systems and equipment. The increase
from the 1984 budget estimate to the 1984 current estimate reflects necessary maintenance, painting,
equipment upgrading and an increase in contractor support for Facility Maintenance projects. The increase
in 1985 1is due to anticipated support contractor wage increases and a reactor documentation study at Plum
Brook Station. In addition, the increase from 1984 to 1985 reflects anticipated effort service contractor
wage rate increases and expected 1985 price levels for supplies, materials, equipment and other contractual
effort. Also affecting this increase is the NASA-wide augmentation in Operational Maintenance which will
provide a level of activity more consistent with the National investment in the Lewis physical plant.

2. Custodial Services.........oovviiiiiina.... 292+ 3.526 3.416 4,053

Security and janitorial services are provided by support contractors. Other services include
rubbish disposal. and industrial cleaning of walls and lights on an as needed basis. The increase in the
1985 budget estimate is due to a slight workyear increase and anticipated rate changes in support service
contracts.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
3. Utility Services srrsssssssrsssansesss 11.762 13 166 12,566 14,493
Electrical power is provided by the local utility company. Natural gas is the primary heating
fuel with oil as a backup fuel. A support contractor operates the central heating plant. The decrease from

the 1984 budget estimate to the 1984 current estimate is due to slightly lower utility rates than originally
anticipated. The increase from 1984 to 1985 is attributable to rate escalation for utilities (electricity
and natural gas) and support contractors.

B- Tpr‘hnir‘al QPI’\IiPPQ EEEEEEEEEEEEEEEEEEEEEE®N 1116 lu JQM_ 21482

Summary of Fund Requirements

l‘ QIIIOmaIIC Data E[OCESSIDQ " EEEEEEEEEEEEEER 492 200 ] 346 1,440
a. Equipment------------------------------ 198 200 227 265

b_ Operatlons EEEEEEEEEEEEEEEEEEEEEEEEENERG® 294 —— 1,119 1,]-75

2. Scientific and Technical Information....... 624 577 628 42
Total, Technical Services................ 1,116 277 1,974 2182

Explanation of Fund Requirements

1_ élltomatic Data EOCESS].D_S"""""""""' 492 200 1.346 31449

Funding provides for administrative data processing, including maintenance and periodic
replacement of equipment, and operations. The increase from the 1984 budget estimate to the 1984 current
estimate reflects the full year cost of a new support service contract for computer systems analysis. The
new service contractor will provide support in business systems analysis and design, and in the
implementation of new data base management system. The increase in the 1985 budget estimate is due to
anticipated support contractor wage increases and the full year funding of support contractors.

RPM 8-18




1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

2. Scientific and Technical Information....... 624 577 628 742

Included in this activity is the support of the Center's educational programs and public
information services. Funding for operation of the Visitor Information Center (ViC), conduct of tours and
special events, construction and transport of special exhibits, and related activities are also included.
The increase from the 1984 budget estimate to the 1984 current estimate is due to a VIC upgrading program.
The VIC upgrading program, which began in 1983 and will continue into 1985.

C. MANAGEMENT AND OPERATIONS t+t st s s ts s tsssanovanns 3,760 2 607 3,909 5,002

Summary of Fund Requirements

1. Administrative Communications.............. 441 251 500 683
2. Printing and Reproduction vssssssssnsnnnnnns 35 37 37 39
3. Transportation. sesssssssssssssassssnnnnnnns 1,952 1,759 1,929 2,145
4, Installation Common ServicesS............... 1.332 —560 1,443 2,135

Total, Management and OperatioNSs.saususss 3,760 2,607 3,909 5,002

Explanation of Fund Reauirements

1. Administrative Communications.............. 441 251 500 683

This estimate provides local and long distance telephone service and non-telephone
communications. TILocal telephone service includes the leased lines and equipment to serve the Center
population and is comprised of approximately 1,900 instruments, 950 stations and 50 incoming and outgoing
lines. Non-telephone communications include telex, advanced record system teletype, rapidfax, datafax,
teleconference equipment, oceanic cable service, and usage charges for airline reservation service. The
increase from the 1984 budget estimate to the 1984 current estimate reflects 1983 experience plus
anticipated increases due to AT&T divestiture. The 1985 budget estimate projects rate increases in local
services, FTS services, other communications services plus a support contract for Telephone Operators.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

2. Printing and ReproductioN s essssassssnsnsnss 35 37 37 39

This activity provides for administrative printing and copier service.

3. Transportation ssssssssssssssansnsnnnnnnnnns 1,952 1,759 1,929 2,145

This activity includes the cost of the support contract for bus, mail and package delivery,
stock issuance and administrative aircraft maintenance. It also includes moving and hauling services and
motor vehicle purchase and maintenance. The increase from the 1984 budget to the 1984 and 1985 current
estimates are primarily due to increases in aircraft fuel costs and support contractor wage rates.

4. Installation Common ServiceS............... 1,332 560 1,443 2,135

This funding provides minor administrative services for Center management and staff and
administrative recordkeeping at Plum Brook Station. Also included is the cost of staff medical
examinations, clinic support, medical supplies and equipment, special x-ray equipment for the in-house
occupational health program, and equipment for the physical fitness facility. All of these services are
provided by a support contractor. This function also includes funding for maintenance and periodic
replacment of administrative equipment and supplies, and postage. The increase from the 1984 budget esti-
mate to the 1984 current estimate reflects anticipated support service contractor rate increases coupled
with workyear increases for the physical fitness facility and equipment. The 1985 budget estimate includes
the full year effect of the support contracts starting in 1984 plus workyear increases for clerical services
coupled with anticipated support service contractor rate increases.
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RESEARCH aND PROGRAM MANAGEMENT
FISCAL YEAR 1985 ESTIMATES

NASA HEADQUARTERS

DESCRIPTION

NASA Headquarters is located at 400 Maryland Avenue, SW, Washington, D.C.,
the District of Columbia and Maryland.

and occupies other buildings in

HEADQUARTERS ROLES AND MISSIONS

The mission of Headquarters is to plan and provide executive guidelines for the implementation of national
space and aeronautics programs consistent with the objectives stated in the National Aeronautics

and Space
Act of 1958, as amended. These objectives are to:

--Extend our knowledge of the Earth, its environment, the solar system, and the universe;

--Expand practical applications of space technology;
—-Develop, operate, and improve manned and unmanned space vehicles;

—-—Improve the civil and military usefulness of aeronautical vehicles, while minimizing their
environmental effects and energy consumption;

--Disseminate pertinent findings to potential users; and
--Promote international cooperation In peaceful activities In space.

The following offices at Headquarters assist management in carrying out the technical aspects of the
mission :

Office of Space Flight - Plans, directs, executes, and evaluates the research, development, acquisition
and operation of space flight programs. Included in these programs is the Space Shuttle, an essential
element of the Space Transportation System (sTS). Also included in the STS are the orbiters, engines,
external tanks, solid rocket boosters, upper stages and ground and Flight systems. This office develops and
implements policy for all system users to interface with.STS. Responsibilities also include development and
implementation of appropriate transition policies for expendable launch vehicles to be transferred from the
Government to the private sector. The Office of Space Flight promotes improvements in effectiveness, cost

RPM 9-1




efficiency and timeliness of sTs operational performance. This office also maintains relationships with
industry, international organizations, foreign entities, universitites, the scientific community, and other
Government agencies with respect to the space flight program, including the Spacelab program, in
coordination with the Office of External Relations. Also included within this organization is the Space
Station Task Force which is responsible for the development of the programmatic aspects of a space station
as they evolve including mission analysis, requirements definition and program management. This
organization reports directly to the Associate Deputy Administrator.

Office of Space Science and Applications - Responsible for research and development efforts utilizing a
variety of flight system and ground-based observations to increase man®s knowledge of the universe. The
Earth, Sun, Moon, the planets, interplanetary space, other stars and galaxies, and the interaction among
those bodies and systems are all objects of these investigations, as well as assuring medical safety and
understanding the basic mechanisms oF biological processes using the unique capabilities of the space
program. Responsibilities also include conducting research and development activities leading to
demonstration and transfer of space-related technology and capabilities which can be effectively applied and
used for practical benefits on Earth. These research and development activities involve the following
program areas: earth observations, environmental observations, communications, material processing in
space, and information systems.

Office of Aeronautics and Space Technology - Plans, directs, executes, and evaluates the aeronautical and
space research and technology programs. The aeronautics program develops technology culminating in safer,
more efficient, economical and environmentally acceptable air transportation systems which are responsive to
national needs. The space research and technology program provides a technology base which anticipates the
technical needs and provides technology options for future space activities. The Office of Aeronautics and
Space Technology is also responsible for coordinating the total NASA program of supporting research and
technology related to specific programs and projects to insure a comprehensive, properly balanced agency
research and technology program.

Office of Space Tracking and Data Systems - Develops, implements, and operates tracking, data acquisition,
command, communications, and data processing facilities, systems and services required for support of all
NASA Tlight missions. This office also provides centralized planning and systems management for the
administrative communications of NASA installations.

Office of External Relations - Plans, directs, executes and evaluates the Technology Utilization program,
whose purpose Is to enhance national economic growth and productivity through the transfer of NASA developed
technology to the non-aerospace sectors of the economy.
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The Headquarters responsibilities include providing a balanced Agency Headquarters workforce capable of:

- Planning, formulating, and advocating executive direction to national programs to implement the
objectives stated in the National Aeronautics and Space Act of 1958, as amended.

Administering, operational and logistical support to those Headquarters elements concerned with carrying
out the mission of the National Aeronautics and Space Administration.

- Providing adequate facilities to house the workforce in Washington, D.cC.

The Headquarters workforce consists of professional and clerical staff organized into the program offices
indicated above and appropriate supporting staff offices. Funding for salaries, travel and necessary
support services are included in this portion of the budget submission. Each office is assigned a function
consistent with NASA mission. The number of personnel authorized to an office is determined by management
based on the approved personnel ceiling for the Agency and the functions to be performed. The composition
of the staff of an office is determined by the head of the office based on the office ceiling and the
function to be performed. All personnel are appointed and paid consistent with classification standards
established by the Office of Personnel Management. Overall Agency direction is provided by the
Administrator, and his personal office staff. The Agency currently has eight installations, and Jet
Propulsion Laboratory, throughout the United States which perform Agency operational missions under
direction of the Headquarters staff.

Technical support required by Headquarters is performed primarily by support contractors. Administrative
support is provided by the in-house workforce assisted by miscellaneous contract services. Such support
includes communications, printing, equipment, transportation, occupational medicine and health, and other
administrative support services.
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11.

ITI.

Operation of Installation

A.

B.

C.

Facilities Services

Technical

SUMMARY OF RESOURCES REQUIREMENTS

Funding Plan by Function

SErVICES. - o

Management and OperationsS ssssssssssssnnnns

Total,

fund requirements

1983
Actual
72,182
4,010
34,828

(6,285)
(19,059)

(9,484)

111,020

1984 1985
Budget Current Budget
Estimate Estimate Estimate

(Thousands of Dollars)

73,356 75,355 76,695
4,485 4 ,485 4,829
42,107 33,170 37,407
(9,062) (7,001) (9,752)
(21,512)  (15,782) (16,476)
(11,533)  (10,387) (11,179)
119,948 113,010 118,931
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Distribution of Permanent Workyears by Program

RESEARCH AND DEVELOPMENT susssssssssssssssssssssanans

Space StatiON.sssssssssssnnsssssssnnnnnnnnsnnnnnns

Space Transportation Capability Development.......

Space Science and ApplICatioNS.sssssasssssnsnnnuss

Physics and astronOMy.ssssssssssssssassnnnnnnnss
LiTe SCIENCESiuussnnsssnsssnsssnnsannnsnnnnnnnss
Planetary exploratioN..ssssssssssasssssnsnnsnnns

Space applicationsuu----------------------------

Technology Utilization = " sssssssssnnnsnnnnnnnnnns

Aeronautics and Space Technology..sssssssssansnnsus

Aeronautical research and technology. s sssssassss
Space research and technology s sesssssassnnsnnnsus

Tracking and Data Advanced SystemS.ssessssssssnsns

SPACE FLIGHT CONTROL AND DATA COMMUNICATIONS suusssss

Shuttle Production and Operational Capability.....
Space Transportation OperationS. cvsessssssssnsnnns
Space and Ground Network Communications and

Data SyStemS...eesssssssssssssssssssssnnsnnnnnnn

CMER mAGm AND OPERATIONS SUPPOM EEEEEEEEESR

Subtotal . direct WorkyearS.sassssssssssssasnss

Total. full-time permanent WorkyearS.sssssssss

Other than full-time permament workyearss==s=sssss

Total . Permanent WorkyearsS..ssessssssssssnnnuss

1983
Actual

399
9
43
210
59
29
30
92
12
122

73
49

201

25
123

53

600

834

1434

149

1. 583

119

194

1984 1985
Budget Current Budget
Estimate__ Estimate Estimate
402 390 390
-— 9 25
49 40 24
215 207 207
65 59 59
33 28 28
26 29 29
91 91 o1
13 12 12
122 119
73 71 71
49 48 48
3_ 3 3
196 194
22 22 22
123 120 120
51 52 52
598 584 584
859 839 839
1 457 1 423 1.423
136 135 135
14593 1 558

558

RPM 9-5



I.

A

B.

PERSONNEL AND RELATED COSTSccccccccccasnccccccs

RESOURCES REQUIREMENTS BY

Compensation and Benefits

1. Compensation

a. Full-time permernent

b. Other than full-time permanent....aussss=

1983
Actual

72,182

FUNCTION
1984
Budget Current
Estimate Estimate

1985

Budget

Estimate

(Thousands of Dollars)

73,356

Summary of Eund Requirements

c. Reimbursable detailees..................

d. Overtime and other compensation...::::..

Subtotal, Compensation.csssasssassnnns

2. BaeftS. oo

Subtotal, Compensation and Benefits...

Supporting Costs

1. Transfer of personnel

2. Office of Personnel Management services.....

3.  Personnel training...

Subtotal, Supporting Costs............

Total, Personnel and

Related Costs..........

58,339
2,885
682
1,364
63,270
6,767

70,037

495

260
1,390
2,145

72,182

58,505
2,767
599
1,677
63,548
7,361

70,909

586

275
1.586
2,447

73,356

75,355

60,296
2,811
682
1,490

65,279
7,406

72,685

646
340
1.684

2,670

75,355

76,695

61,184
2,843
691
1,638
66,356
7,686

74,042

713

275
1,665
2,653

76,695
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Explanation of Fund Requirements
— 1984
1983 Budget Current
Actual Estimate Estimate
(Thousands of Dollars)
A. Compensation and BenefitS ssssssssssssssnassnnnns 70,037 7059069 12,685
1. Compensation. ssssssssssssnasssnnnssannnnannns 63.270 63 .548 65,279
a. Tull-time permanent. seeeessssssssnnnnnns 58,339 58,505 60,296

increases.

Basis of Cost for rPermanent Positions

1985

Budget
Estimate

74,042

66 ,356

61,184

The current estimate for 1984 reflects a change from the 1984 budget estimate due to the recent pay

In 1985 the cost of permanent workyears will be $61,184,000. The iIncrease from 1984 results from the

following:

Cost of full-time permanent wWorkyears N 1984 ... ..cueeesceerensesacsessssnnes
COST EINCreaseS TN 1985 . cueuessesnssescrsssssensaosesssossssnnosssssssssssnsssons
Within grade and career advances:

Full year effect of 1984 aCtiOS. .o ocoaaiaaaaaaa-. +831
Partial year effect of 1985 actiOnNS.....oooaaaaa-. +469
Full year effect of 1984 pay INCreaseS...cocccccccccaaana-- +493

Additional pald day 1N 1985...cueeteecccsecesoctasccsanssnss +230
COST dEeCreaseS IN 1985, ueeeeecssnsesesssansssesssssanonnanansns
Turnover savings and abolished positions:

Full year effect of 1984 aClOB.ccccacoemccaaaaaaa.. -192
partial year effect of 1985 actiOS..cccceaaaaanaa.. -699
Alteration in the method of calculation of salaries paid... -51
Reduction related to the Government-wde iInitiative to reduce
the number of GS/GM 11-15 POSITIONS. .. seussssnnssssnnnnnns -193
Cost of full-time permanent workyears N 1985 ...ttt iren i iinvonsirnnssnnss

60,296
+2,023

-1,135

61,184
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1984 1985

1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Other than full-time permanent

............................... 2,885 2,767 2,811 2,843
(2) WorkyearS.usssssssssassnsnnnnnnnnnns 170 157 156 156

The distribution of 1985 workyears is as follows:

Distribution of Other Than Full-Time Permanent Workyears

Program Workyears
Developmental prOgrars. . oo oo 35
Summer employment PrOgarS. - - oo oo 5
Youth OppPOrtUNTETY ProgramS. i e et iiaae e eennns 20
Other -tanmrary ------ " B EEEEESEEEEESEESEEEEEEEEEEEEEEEEEEE NN EEEEEEEEEEEEEEEEGSR 96

T ot o 156

The increase from the 1984 budget estimate to the 1984 current estimate 1is a result of the
recent pay increase. The 1985 estimate is essentially level with 1984,

c. Reimbursable detailess............... 682 599 682 691

The services of a small group of military officers and civilian detailees from other government
agencies are used by NASA Headquarters where such assignments are of mutual benefit. The increase from the
1984 budget estimate to the 1984 current estimate is attributable to the recent pay increase and an increase
in the number of detailees. The 1985 budget estimate reflects essentially a level program from 1984.
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—1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate-

(Thousands of Dollars)
d. Overtime and other compensation..... v 1,364 1,677 1,490 1,638

The decrease from the 1984 budget estimate to the 1984 current estimate more accurately
reflects 1983 experience. The increase from 1984 to 1985 reflects the full year cost of the pay increase.

2. BeefitS. o aee 6,767 7,361 7,406 7,686

The following are the amounts of contribution by category:

Civil Service Retirement Fud............. 4,186 4,225 4,411 4,532
Employee life insurance......oo.oooooooo.. 163 180 183 188
Employee health insurance................. 1,217 1,474 1,512 1,620
Workmen®s compensation.. csssassssssnnnnnns 464 579 505 519
o O 83 82 94 98
Medicare. . ..o eeea 551 603 626 651
Other beefyts... ... ... 103 218 75 78
Total. . 6,767 7,361 7,406 7,686

The iIncreases In the 1984 current estimate from the 1984 budget estimate to the 1985 estimate is
primarily due to the recent increased health benefits and pay increase. The workman®s compensation
estimates are those provided by the Department of Labor.

B. Supporting CostS. ..o e e eeeeeeeaaas 2,145 2,447 2,670 2,653

1. Transfer of personnel ...ciivvvssnnnnnnnnnnns 495 586 646 713

The costs associated with transfer of personnel include movement of household goods, subsistence and
temporary expenses, real estate and miscellaneous moving expenses related to change of duty station. The
increase from the 1984 budget estimate to the 1984 current estimate reflects a revised number of relocations
and an increase in money allowances authorized in recent legislation. The 1985 estimate reflects
anticipated changes In costs to be paid.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

2. Office of Personnel Management services..... 260 275 340 275

Headquarters reimburses the Office of Personnel Management (opM) Tor investigation of new hires for
the entire Agency. The cost of investigations is a function of two variables, the number of iInvestigations
to be conducted, and the unit charge made by the Office of Personnel Management to other agencies. Also
included i1s a payment to OPM for Federal wage system surveys.

3. Personnel traiNinNg... sesssssssssssssssnnnnns 1,390 1,586 1,684 1,665

The maintenance and expansion of skills is essential iIn carrying out the Agency®s many complex
technical programs. Part of the training consists of courses offered by other Government agencies, usually
for a fee. The remainder of the training is provided through nongovernmental sources. The costs are for
tuition, fees and related costs for training at colleges, universities, technical institutions, and for the
cost of seminars and workshops in which groups of Headquarters and Field Center employees receive training
in subjects of aAgencywide interest. The iIncrease from the 1984 budget to the 1984 current estimate reflects
the emphasis on the development of the skills of civil service employees iIn the area of automatic data
processing in order to improve efficiency and productivity. The 1985 estimate provides for a decreased
level of training at anticipated cost levels.

RPM 9-10




1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

11. TRAVEL:tccceeccsccsescscsannccocnsnnssscsnccscnces 4,010 4,485 4,485 4,829

Summary of Fund Requirements

A Program Trael ... 2,336 2,687 2,687 2,837
B. Scientific and Technical Development Travel..... 512 523 523 653
C. Management and Operations Trael................ 1,162 1,275 1,275 1,339

Total, Trael. ... ... 4,010 4,485 4,485 4,829

Explanation of Fund Requirements

A Program Trael. ..o aeeee 2,336 2,687 2,687 2,837

Program travel funds are used iIn support of NASA"s research and development programs, such as the Space
Transportation System, Aeronautics and Space Technology, Space Science and Applications, and other direct
research and development programs. This category represents approximately 42 percent of the Headquarters
travel requirements for 1985. The decrease from the 1984 budget estimate to the 1984 current estimate more
accurately reflects 1983 experience. The 1985 estimate provides for planned travel requirements at
anticipated travel price levels.

B. Scientific and Technical Development Trawel..... 512 523 523 653

Scientific and technical development travel permits employees to participate in meetings and seminars
with other representatives of the aerospace community. This participation allows personnel to benefit from
exposure to technological advances in the field which arise outside NASA, as well as to present both
accomplishments and problems to their associates. Many of these meetings are working panels convened to
solve certain problems for the benefit of the Government. In addition to anticipated increases in per diem
and travel rates, $100,000 is included in FY 1985 as part of the NASA-wide increase in funds for greater
pariticipation by Headquarters® scientists and engineers in technical meetings and symposia.
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1984 1985
1983 Budget Current Budget
Actual Estimate EsStimate Estimate

(Thousands of Dollars)

C. Management and Operatigns Travel................ 1,162 1,275 1,275 1,339

Management and operations travel is for the direction and coordination of general management matters,
travel by senior officials to review Center requirements and operations and career development travel in
order to broaden the experience of NASA employees. Travel by functional managers in such areas as
personnel, financial management, and procurement to assure Agency policies and procedures are being
implemented throughout the agency; local transportation; and congressional travel. The 1985 estimate
provides for planned travel requirements at anticipated travel price levels.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

ITII. OPERATION OF INSTALLATION::ccsccvcssccscssases 34,828 42,107 33,170 37 _A07

Summary of Fund Requirements

A Facilities S&Yvices. .o ooooooooiiioo. 6,285 9,062 7,001 9,752
B. Technical Services.. oo oooo.... 19,059 21,512 15,782 16,476
C. Management and OperationS..sssssssssssssss 9,484 11,533 10,387 11,179

Total, Operation of Installation............ 34,828 42,107 33,170 37,407

Explanation of Fund Requirements

Operation of Installation provides a broad range of services, supplies, and equipment in support of the
Headquarters®™ institutional activities. These are divided Into three major functional areas: Facilities
Services, rental of real property, acquisition, maintenance and repair of institutional facilities and
equipment, and the cost of custodial services; Technical Services, the cost of automatic data processing for
management activities, and the cost of educational and informational programs and technical shops supporting
institutional activities; and Management and Operations, the cost of administrative communications,
printing, transportation, medical supplies, and related services.

The decrease from the 1984 budget estimate to the 1984 current estimate is primarily due to the delay and
deferral of activities to accommodate the appropriation reduction, partial absorption of increased pay
costs, and realignment of service to more accurately portray the cost of services. The 1985 budget estimate
provides for projected increases iIn support contractor rates, supplies, materials, and equipment along with
anticipated communication and rental of property rates.

A. FACILITIES SERVICES:eccecocsscosocccsssocncsanse 6,285 9,062 7,001 9,752

NASA Headquarters is comprised of a complex of buildings in the District of Columbia and Maryland. These
are government-owned and leased buildings for which NASA must provide reimbursement to the General Services
Administration (GSA) in accordance with pP.L. 92-313
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Summary of Fund Requirements

__________ 1984 ___ 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
1. Rental of Real Property *rresrrrrsssrreasuns 4,892 8,006 5,667 8,293
2. Maintenance and Related Services............ 1,123 172 772 11
a. Facilities.......ccouiiiiina.. 1,123 772 772 811
b. EquUipment. sesessssssnssssssnsnnsnnnnnnns —_— ——— - -
3. Custodial Services.............cocoeeeinn... _270 __ 284 __562 548
Total, Facilities Services............... : 6,285 9.062 7.001 9,752
Explanation of Fund Requirements
1. Rental _of Real . Property ==sssssssssssnsnnnnns 4,892 8,006 5667 8,293

Public Law 92-313 requires that agencies be charged for space and related services provided by the
General Services Administration at approximate commercial equivalent rates. These funds provide €or the
cost of office space used by NASA Headquarters personnel. The decrease in the 1984 estimate is due to an
adjustment to the rental rates by GSA. FY 1985 reflects rental rates as projected by Gsa.

2. Maintenance and Related Services............ 1,123 772 772 811

This estimate includes maintenance, repair and alterations of buildings such as partition changes,

telephone changes and general buildings maintenance. The 1985 estimate includes anticipated supply and
equipment cost increases.

3. Custodial Services...................... ... 270 284 562 648

These funds cover security guard services in the various Headquarters buildings. They also include
reimbursement to Gsa for the installation and maintenance of security alarm systems and equipment in the
NASA Headquarters buildings. The 1984 current estimate reflects increased rates as projected hy GSA and
additional security in order to furnish adequate protection for classified defense information,

government/personal property, and NASA employees. FY 1985 includes the full year funding of the additional
security and GSA projected rates.
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3. TECHNICAL SERVICES.useesseanserssaresosansanaess 19,059 21,512 15,782 16,476

1. Automatic Data Processing...sssveeesssseseese 12,371 14,091 12,105 12,866
a. Equipment cuisessssassassassssnnsnnnnnnnns 4,107 3,121 5,187 5,240

b. OperatioNSecsssssssssssssssssssnssnnnnns 8,264 10,970 6,918 7,626

2. Scientific and Technical Information........ 2,972 6,767 2,976 2,865
a. Library. cesesssssnssnssnnsnnsnnsnnnnnnns 405 379 702 422

b. Education and Information............... 5,567 6,388 2,274 2,443

3. Shop and Support ServiceS..sseeesssassscrses AL 654 791. 745
Total, Technical ServiceS.. ssssnnssssnss 191059 2]1512 15,782 16,476

Explanation of Fund Requirements

1. Automatic Data Processing.scevecessessseeess 12,371 14,091 12,105 12,866

This estimate provides for the lease, purchase, maintenance, programming and operations services of
automatic data processing (ADP) equipment. The decrease from the 1984 budget to the 1934 current estimate
reflects the realignment of ADP support to more accurately portray the cost of these services. The 1985
estimate provides Eor approximately the same level of services as in 1984 at anticipated rates.

2. Scientific and Technical Information........ 5,972 6,767 2,976 2,865

The activities contained in this subfunction are educational-informational programs and the NASA
technical library.

The education and information programs provide for the gathering and dissemination of information
about the Agency's programs to the wass communications media, the general public, and to the educational
community at the elementary and secondary levels. Assistance to the mass communications media includes the
gathering and exposition of newsworthy material in support- of their requests, and takes such forms as press
kits, news releases, television and radio information tapes and clips, and feature material » Research,
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development, and operational missions In aeronautics and space provide substantive knowledge and serve as an
educational stimulus to students and teachers. NASA responds to expressed needs of students by developing
curriculum supplements In space-related areas such as physics, biology, chemistry, and math; assistance to
over 1,000 teacher workshops and professional education meetings; and participation in science fairs. This
program also provides for equal employment opportunity exhibits and films to relate to high schools,
colleges and the public, and the key roles that women and minorities have in the United States space
program.

The technical libraries provide reference acquisition, cataloging, translating and dissemination services
to all NASA employees.

The decrease in the 1984 current estimate from the 1984 budget estimate reflects the realignment of the
scientific and technical information support to more accurately portray the cost of these services. The
1985 estimate reflects funding of essentially the same level of contractual services as in 1984 with reduced
requirements for equipment, supplies, and materials.

194 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

3. Shop and Support SenaceS. .o oooiiieaae 716 654 701 145

These funds provide for the continuation of studies on parts applications, NASA-wide safety,
reliability, quality assurance standards, graphic and photo processing services. The increase from the 1984
budget estimate to the 1984 current estimate is due to increased requirements and rates. The 1985 estimate
provides a continuation of essentially the same level of service provided In 1984 at anticipated rates.
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1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dol lars)

C. MANAGEMENT AND OPERATIONSsccccccoscscccascccccnsns 9,484 11,533 10,387 11,179

1. Administrative Communications ssssssssssnnnns 2,512 2,819 3,060 3,407
2. Printing and Reproduction... sessssassssnsnns 1,150 1,606 1,376 1,530
3. Transportation sssssssssssssnssnsnnsnnsnnnnns 556 537 601 ’ 661
4. Installation COMNON SENVICES . =+=+=+=+=+=+=+ 58285 6,571 5,350 5,581

Total, Management and Operatiors....... »++ 0484 ALh8s 10,387 11,179

Explanation of Fund Reauirements

1984 L 1985
1953 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

1. Administrative Comnicatiens: .. ............ 2512 2819 3,060 3,407

Included in this category are the costs of leased lines, long distance tolls, telephone exchange
services, and other communications. The 1984 and 1985 estimates reflect the expected rate incrzases due to
divestiture.

2. Printing and ReproduCtioON.sssssssssssassssss 1,150 1,606 1,376 1,530

Administrative printing includes funds for contractual printing and the related composition and
binding operations. This includes services performed by other agencies, chiefly the Government Printing

Office, or by commercial printing firms. All common processes of duplicating including photostating,
blueprinting, microfilming, and other reproductions are included. The decrease from the 1984 budget
estimate to the 1984 current estimate reflects a reduction in the level of printing activity. The 1985
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estimate includes anticipated increases in the Government Printing Office rates and the cost of paper,
supplies and materials.

3. Transportation............ ErEsEsEsEsEEEEEEEn 556 537 601 661

Transportation services include rental of trucks, as well as the movement cf supplies, materials,
equipment and related items. Also iIncluded is the cost of operating and maintaining the administrative
aircraft which is assigned to the Jet Propulsion Laboratory. The increase from the 1984 budget estimate to
the 1984 current estimate reflects 1983 experience. The iIncrease in the 1985 estimate reflects anticipated
increases in costs and replacement of a vehicle at the Jet Propulsion Laboratory.

4, Installation Common ServiCeS....ceeeeeecnn-- 5,266 6,571 5,350 5,581

This function provides for those services which support the Headquarters, such as: patent services,
maintenance and repair of office equipment and vehicles; minor Government services; contract histories;
trucking and labor services; medical services; contractor incentive awards; Equal Opportunity community
relations and fellowships; Administrator”s representation allowance; overseas administration support and
documentation; and administrative supplies, materials and equipment. The decrease in the 1984 estimate is
due to partial application of the reductions required because of the appropriation reduction and pay raise
absorption. The 1985 estimate provides for anticipated support contractor wage rate increases and Increases
in the cost of supplies and materials.
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 19385

JET PROPULSION LABORATORY

DESCRIPTION

The Jet Propulsion Laboratory (JPL) is located in Pasadena, California, approximately 20 miles north of
downtown Los Angeles with subsidiary Tacilities located at Goldstone, California (tracking and data
acquisition), Edwards Air Force Base, California (propellant formulation and testing), and Table Mountain,
California (open air testing and astronomy).

At Pasadena, the Laboratory occupies 176 acres of land of which 156 acres are owned by NASA and 20 acres
are leased. At Goldstone, facilities are located on land occupied under permit from the Army. At Edwards
Alr Force Base, facilities are located on land occupied under permit from the Air Force. The facilities at
Table Mountain are located on land occupied under permit from the Forest Service of the Department of
Agriculture. The capital iInvestment of the Jet Propulsion Laboratory, including the Deep Space Network,
fixed assets in progress, and contractor-held facilities, as of September 30, 1983, was $485,942,000.

The Jet Propulsion Laboratory is a Government-owned installation that is staffed and managed by the
California Institute of Technology. Contract NAS7-918 between NASA and Caltech governs research,
development, and related activities at the Laboratory with facilities being provided under a separate
Tfacilities contract NAS7-270(F). The cost of operating JPL for NASA activities is borne by the Research and
Development and Space Flight, Control and Data Communications appropriations, except for the lease or
purchase of administrative aircraft and the purchase of passenger motor vehicles, which are funded from this
appropriation in the NASA Headquarters budget. Accordingly, the costs presented iIn this special analysis
are for comparison purposes only.

ROLES AND MISSION

The Jet Propulsion Laboratory is primarily responsible for the conduct of NASA automated missions
concerned with deep space scientific exploration; tracking, data acquisition, reduction and analysis
required by deep space flight; and development of advanced spacecraft propulsion, guidance and control
systems. The Laboratory is also responsible for selected automated Earth-orbital projects. Implicit in
these assignments is a broad range of engineering, scientific, and management functions devoted to:

SA 1




1. The conduct of complete spaceflight projects, including overall project management and all phases
of project activity beginning with mission design and following with spacecraft design, development,
testing, flight operations, and data analysis.

2. The development and operation of the Deep Space Network which provides tracking and data
acquisition services for all NASA projects i1nvolving missions beyond near-Earth orbits.

3. Continuing programs of scientific Investigation, and research and analysis.

In more specific terms, the principal Laboratory activities iIn support of NASA can be categorized as
follows:

Planetary Exploration - Since the beginning of the Nation®s space activities, JPL has devoted a major part
of i1ts efforts to exploration of the planets, their satellites, and the interplanetary medium. The
Laboratory has had project management responsibility for all of the Mariner missions, including design,
fabrication, assembly and testing of the spacecraft. For two decades, beginning with the Mariner 2 flight
to Venus i1n 1962, these missions have provided an enormous scientific return. The two most recently
completed missions in the Mariner series are those of Mariner 9, which returned scientific data for nearly a
year from a Martian orbit, and Mariner 10, which gathered data in a close flyby of Venus followed by three
separate encounters with Mercury.

The Jet Propulsion Laboratory was a major participant in the Viking project, carrying out, among other
assignments, the development of the two orbiters which, with two Landers, reached Mars during the summer of
1976. The Viking mission operations were repeatedly extended as the spacecraft far out-lived their design
lifetime. In 1983, operations were completed when the Viking Lander 1 ceased functioning after several
years of transmitting important scientific information from the surface of Mars.

In the continuing series of planetary missions, JPL has management responsibility for the Voyager
mission. Two Voyager spacecrafts were launched in 1977 and made close flybys of Jupiter and its major
satellites In 1979. In 1980 and 1981, the Voyager spacecraft encountered Saturn. The Voyager planetary
encounters obtained exceptionally unique scientific data. Voyager 2 is now enroute to Uranus for a flyby in
1986. Meanwhile, Voyager 1 continues to collect and transmit data on the iInterplanetary space environment
as 1t proceeds out of the solar system.

The Laboratory also has project management responsibility for the Galileo mission, which is planned to
orbit Jupiter and send an instrumented probe into the planet"s atmosphere. The probe will make direct
measurements of the physical and chemical properties of the Jovian atmosphere. During its in-orbit
lifetime of 20 months, the orbiter will observe Jupiter and i1ts system of satellites at close range. JPL IS
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the management center for the Galileo project; JPL is developing the orbiter in-house, and the Ames Research
Center i1s responsible for the probe development.

The International Solar Polar Mission is a cooperative effort between NASA and the European Space Agency
(ESA). JPL is managing the development of the United States instruments which will fly on the ESA
spacecraft plus the data analysis. In addition, JPL is providing mission support to ESA. ESA is developing
the spacecraft and a set of their own instruments.

The Venus Radar Mapper, initiated in FY 1984, will obtain high resolution global radar imagery and
altimetric and gravity data during its 243 days of orbiting of Venus to address fundamental questions
regarding the origin and evolution of the planet. JPL is managing the project, including having

responsibility for mission design and operations; and industry will develop of the spacecraft and synthetic
aperature radar under contract to JPL. The mission will be launched in 1988.
Development of the Mars Geoscience/Climatology Orbiter (MGCO) will be initiated in FY 1985 leading to a

launch in the 1990/1991 timeframe. MGCO will make global studies of the composition and physical state of
Martian materials, study their major surface forming processes and their time scales, and explore the
structure and circulation aspects of the atmosphere. The Jet Propulsion Laboratory is the management center
with responsibility for the scientific payload, but will contract with industry for development of the
spacecraft.

physics and Astronomy = Consistent with its role as a center for Earth-orbital spacecraft development , JPL
managed the Infrared Astronomical Satellite project. This was a cooperative mission with the Netherlands
and the United Kingdom. The spacecraft, which was launched in January 1983, was designed and built in the
Netherlands, while JPL was responsible for the science experiment development and system testing
activities. Since completion of mission operations in November 1983, the analyses of the enormous quantity
of scientific data obtained is continuing.

Space_Applicatiers — In support of the Space Applications program, JPL is a principal Center for work in
oceanographic applications of space technology. The Laboratory also conducts significant activities in
upper atmospheric research; in development and implementation of remote sensing techniques for Earth
resources observations; and in geodynamics and plate tectonics research.

JPL is managing an atmospheric science satellite, the Solar Mesosphere Explorer, which was launched on
October 6, 1981 into a sun-synchronous polar orbit. The spacecraft module was developed under a JPL
contract with private industry, and the five science instruments were developed by the Laboratory for

Atmospheric and Space Physics at the University of Colorado.
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maintenance, and operation of NAsa's worldwide Deep Space Network (DsN) and a Mission Control and Computing
Center. The DSN tracking stations are located in California, Spain, and Australia, and support projects
involving flights beyond near-Earth orbit. The Mission Control and Computing Center, located at JPL, is the
location of actual day to day operations of deep-space missions such as Voyager. JPL is also implementing
the Network Consolidation program which will co-locate the residual Space Tracking and Data Network (STDN)
near-Earth tracking stations (after the TDRSS becomes fully operational) with the three DSN stations. These
consolidated facilities will be managed by JPL and will provide a more efficient, technically advanced and

cost effective means of operations.

Spacecraft Operations = The Jet Propulsion Laboratory is responsible for the design, development,

Research and Analysis - The Jet Propulsion Laboratory maintains an effective program of advanced technical
development to provide sound technologies for present and prospective project assignments and to further the
general capabilities of NASA. Areas of involvement include spacecraft advanced development, autonomous
systems, space power and propulsion systems, electronics, information systems, electronics, and basic
research in such fields as fluid physics, polymer materials and applied mathematics. The Laboratory
participates iIn scientific experiments on both JPL-managed and non-JPL-managed flight projects. This
participation includes not only the performance of scientific investigations, but also a significant
commitment to the development of scientific Instruments for use iIn space missions. Ground-based research
programs are carried out iIn the planetary sciences, physics and astronomy, and Earth and ocean physics.
These activities involve broad collaboration with the scientific and academic communities and with staff

members from other NASA field installations.
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Simulated Research and Program Management Budget

Funding Plan by Function

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. Personnel and Related GstS..ocooocooooocaaoooon 164,942 161,580 180,497 182,472
11, T e 6,009 5,580 6,408 6,779
III. Operation of Installation........... ... ....... 37,064 35,740 38,028 40,544
A.  Facilities ServiCeS sssssssssssssssssnssnnnss (21,709) (20,050 ) (21,711 ) (23,128)

B. Technical Services *==sr=srsssrssssasnaannaus (5,364) (5,280) (5,740) (6,084)

C. Management and Operations ==ssssssssssssannns (2,991) (d0.,410) (10,577) (11,332)
Total, fund requirementsS sssssssssssssssnnnns 208,015 202,900 224,933 229,795

EXPLANATION OF FUND REQUIREMENTS

I. PERSONNEL AND RELATED COSTS.ccccccecsnscccccnccss 164,942 161,580 180,497 182,472

The iIncrease from the 1984 budget estimate to the 1984 current estimate is due to the cost of the
October 1,1983 pay raise and iIncreases in associated employee benefits. The increase from the 1984 current
estimate to the 1985 estimate iIs due to the projected increase in workforce and anticipated higher costs of
personnel benefits, such as health insurance and retirement costs, and social security contributions.

II. TRAVEL.........-........o-.-.c.-..-....-.-. EEEEEN 6,009 5,580 6,408 6,779

The increase from the 1984 budget estimate to the 1984 current estimate IS due to reassessment of
requirements based on current programmatic activity. The increase from the 1984 current estimate to the
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Distribution of JPL Workyears by NASA Program

RESEARCH AND DEVELOPMENT : ¢ s ccccceccesocsscnconcssosssssnse

Space Transportation Capability Development.. *==**""

Space Science and ApplIcationNS sussssssssssssssnnnnns

Physics and astronOMY susssssssssssssnsnnnnnnnnnnns
Life SCHENCeS. o e

Planetary exploration..cassssssssssssssnssnsnnnnnns
Space appliIcatioNS.vessassssssasssnssnnnsnnsnnnnsns

Technology Utilization. ... ... oo
Aeronautics and Space TechnOlOogY sssssssssssssnnnnnss

ABIroNaULIiCS. ..o i Vae s

SpacelIllIllllIlllllllllllllllllllllllllllllllllll

Tracking and Data Advanced SystemS...ssssssssssnnnns

SPACE FLIGHT, CONTROL AND DATA QOMMNICATIONS.........

Shuttle Production and Operational Capability.. .....
Space and Ground Network Communication and Data
SYSteMS. v snnssnnsssnsssnsssnnsasnsnnnnsnnnnnns

Subtotal, direct workyears. cceeesssssssssnnnnnns

Direct Spmt .

CENTER MANAGEMENT AND OPERATIONS. ¢ csoscssessccsonssnse

Total, permanent WOrkyearsS .ivssssssssssssssassnnss

1983

1,579

1,310

207

15
761
327

179

10
169

75

426

419

2,005

1984

Budget
Estimate

Current
Escimate

1985
Budget
Estimate

(Thousands of Dollars)

1,49
_9
1,192
87

27

717
361

213

206

78

428

422
1,924

iz_l

1,029

3,424

1,576

15

1,310

124

24
790
372

166

162

81

444

438
2,020
433

994

3,447

1,587

2,020




1985 estimate is due to anticipated increases In air fares, rental car rates, and hotel costs.

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate-

(Thousands of Dollars)

ITI. OPERATION OF INSTALLATION:cccccacscscccsccansccssns 37,064 35,740 38,028 40,544

A. Facilties SAVIGES....coocomeemememanne... (21,709) (20,050 ) (21,711) (23,128)

The increase from the 1984 budget estimate to the 1984 current estimate primarily results from
unanticipated increases in lease costs of buildings and to reassessment of equipment requirements. The
increase from the 1984 current estimate to the 1985 estimate iIs due to anticipated increases in the cost of
leased space and other facilities.

B. Technical SonAces .. oooiioaoooo. (5,364) (5,280) {(5,740) (6,084)

The increase from the 1984 budget estimate to the 1984 current estimate reflects a reassessment of
current requirements for engineering services associated with development of plans and specifications for
Ffacility modifications and improvements and for costs of reliability and quality assurance services. The
1985 estimate reflects increased costs for a continuing level of services.

C. Managemert--and OperatioNSsssssssssssnsannnnns (9,991) (10,410) (10,577) (11,332)

The increase from the 1984 budget estimate to the 1984 current estimate reflects higher levels of
communications costs than previously estimated and increased consumption of supplies and materials. The
increase from 1984 to 1985 is mainly attributable to the anticipated cost increases resulting from telephone
service divestiture.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1985 ESTIMATES

WMARY C AERONAUTICAL IS \R__ AND TECHNOLOGY
OFFICE I ARRONATFPTCS AND SPACE TECHNOLOGY

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate
% (Thousands of Dollars)
Research and chvelgeat................. 280 ,000 300,300 302,300 342 ,400
Construction of faclides..... . ...._... 20,115 24,000 24,000 30,300
Research and program meregerait........... 247.324 265100 300,800 314,400
ToA.... - 547 ,439 589 ,400 627,100 687,100
Number of direct workyears associated with
aeronautical research and technology. ..... 3,696 3,686 3,780 3,762

The objective of the aeronautical research and technology program is to conduct an effective and
productive program that contributes materially to the enduring preeminence of US. civil and military
aviation by conducting appropriate disciplinary and systems research at the leading edge of technology in
those areas critical to the continued superiority of u.s. alrcraft; maintaining the research centers in
positions of excellence in facilities and technical staff; assuring timely transfer of research results to
the US. aeronautical industry; assuring appropriate involvement of universities and industry; and providing
aeronautical development support to other government agencies and U.s. industry. Conducted well in advance
of and independent of specific applications, the aeronautical research and technology program includes both
fundamental research in the aeronautical disciplines and systems research directed at interaction among
disciplines, components, and subsystems applicable to general classes of advanced military and civil
aircraft. The program involves participation by aeronautical manufacturers to ensure that the technology is
compatible with practical design considerations and can be successfully transferred Into use.
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The FY 1935 estimates reflect the need to continue efforts both In the basic aeronautical disciplines and
in areas of systems research and to maintain specialized facilities essential to aeronautical research.

Continuing emphasis in fluid and therwmal physics will center on high Reynolds number cryogenic testing and
turbulent drag reduction, while new emphasis will be applied to vortex flows and geometric modeling of, and
grid generation TfTor, complex ailrcraft configurations for advanced applications OF computational
aerodynamics. Areas of emphasis in materials and structures will include light alloy metals, new composite
materials, high-temperature ceramics for heat engines, and the crash dynamics of composite structures. In
the controls and guidance and human factors areas, research emphasis will be on flying qualities for highly
augmented-controls aircraft, validation methodology fTor Tfault-tolerant systems, the human Tfactors of
advanced crew station automation, and the development of technology for improved simulation fidelity. In
computer science, the major emphasis will be in concurrent processing architectures, algorithms, and
techniques to support the agency®s computational fluid physics research. Continued support of the two
computer science research institutes and the university program will provide a strong research base in this
critical area. In the numerical aerodynamic simulation program, the processing system devalopment will
continue with emphasis on bringing the First high-speed processor to full operational status by 1986.

In propulsion, emphasis will be placed on a broad spectrum of technologies offering the opportunity for
potential advances. These iInclude intermittent combustion engines for small aircraft; turbine engine
components including inlets, nozzles, compressors, turbines, and combustors; and turbine engine systems
technologies encompassing controls, gears, bearings, engine dynamics and stall recovery. Rotorcraft
research will stress noise and vibration reduction and the unsteady aerodynamics of rotors. Areas of
emphasis i1n high-performance aircraft research will include high angle-of-attack flight, vectored thrust and
short takeoff/vertical landing, supersonic cruise/mansuverable alrcraft, hypersonic propulsion, structures
and configuration aerodynamics, and propulsion/airframe controls integration. Also included are/efforts in
the turbine engine hot section technology program to increase engine performance and durability. In
subsonic aircraft research, emphasis will be placed on advanced composite structures technology, icing and
lightning research, natural and controlled laminar flow, and technology problem areas identified in
coordination with the Federal Aviation Administration as critical to improved air safety and operations.

The construction of facilities program for FY 1985, in support of aeronautical research and technology,
includes the following major projects: construction of the numerical aerodynamic simulation (Nas) facility
at Ames Research Center to house the NAS processing system network and modifications to the 8-foot high
temperature wind tunnel at Langley Research Center.
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The research and program management funding in FY 1985 provides for the salaries and travel of 5,184
direct civil service workyears, Tor the utilities necessary to conduct wind tunnel operations, and for other
general operation of installation costs necessary to conduct the NASA aeronautics program. The FY 1985
operation of installation estimate includes increased funding for operational maintenance. These funds will
be used for increased preventive maintenance at the centers, as well as increased funding €or
recertification of pressure vessels and other safety related items.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

RESEARCH AND DEVELOPMENT

ESTIMATED FY 1985 OBLIGATIONS FOR EQUIPMENT TO BE PLACED AT NASA INSTALLATIONS

Program Budget Line ltem 1985
(Thousands of Dollars)

Space TranSpPOrtatiOn.e s cecsesoososossecotocosnssonssssoosenssssssonssassssasssssoassnsasas 71,406

Space Flight Control and Data ComMNICAHIOTS. - cmmoemieeceecce e ceeceennas (50,738)

Research and DaeElgomE .. ..o eas (20,668)

Space Science and APPliCatiONS.eseessssesseesssssssssstossersssossosssss aannnnnnnnnnnn 9,546
PhySiCS anNd AStrOnNOmMYe s s s eeesoessnsossessssssossasosssnosssoossessosessssesssesns (199)
Planetary Exploration.... BN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEENEEEEEEGR (0)
L iT e S CleICe e nensesoasessassssssoasasesssoessessoessoensassesscsosossnnosoanese (18)
SPACE APPLICETIONS e o e s e esoesoeosssseenesossssosssssssisssssosssesosassssosassasss (9,329)

Aeronautics and SpPace TeChNOLlOGYee e ee st seeseaesossssesssosessnsosesensssasssssosssssseanss 46 ,556

Aeronautical Research and Technology........ccooiiiiiiiii i (41,325)

Space Research and Technology......cooiiiiiiiii i (5,231)

Space and Ground Network, Communications and Data SystemsS..........c..ccevnn... yeeenes 20,000

GRAND 'I‘OTAL.....lll.t.Ol0Ol0.l.'tl.lIQQO..ll'.l‘O'l....!....l..'b.ll..l'......ll.....t 147,508
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1985 BUDGET

PROGRAM BUDGET LINE ITEM

RECEIVING INSTALLATION,
BUILDING LOCATION, AND

EAD CONTROL NUVBER

EQUIPMENT DESCRIPTION

FY 1985

OBLIGATIONS

PROGRAMMATIC PURPOSE (s

IN THOUS)

RELATED
FACILITY
PROJECT

Space Flight Control and
Data Communications

Space Flight Control and
Data Communications

Space Flight Control and
Data Communications

Space Flight Control and
Data Communications

Space Flight Control and
Data Communications

Johnson Space Center,
Bldgs. 35 and 5,
72-76-01

Johnson Space Center,
Bldg. 30, 72-77-05

Johnson Space Center,
Bldg. 30, 72-78-01

Johnson Space Center,
Bldg. 30, 72-78-02

Johnson Space Center,
Bldg. 30, 72-79-08

Guidance and Navigation
Simulator (GNS)

Master Interface Timing

Wide Band Recorder/Switch

Display Control/Shuttle
Data Processing Complex
Interface

Wide Band Interface
Equipment

Serves as a primary system
for the Shuttle Mission
Simulator {SMS) training
load development work and
provides a test bed for
applicable SM3 hardware
modifications.

Provides central timing

system for the Mission
Control Center (MCC).

Provides capability for
switching and recording
all data input to the MCC

Provides display control
system and its interface t
Shuttle Data Processing
Complex.

Provides capability to bri
independent payload high r
data streams into Payload
Operations Control Center
(POCC).

750

763

1,617
(0}

ng 7
ate
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1985 BUDGET

PROGRAM BUDGET LINE ITEM

RECEIVING INSTALLATION,
BUILDING LOCATION, AND
EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

Fy 1985
OBLIGATIONS

PROGRAMMATIC PURPOSE ($ IN THOUS, )

RELATED
FACILITY
PROJECT

Space Flight Control
Data Communications

Space Flight Control
Data Communications

Space Flight Control
Data Communications

Space Flight Control
Data Communications

Space Flight Control
Data Communications

Space Flight Control
Data Communications

and

and

and

and

and

and

Johnson Space Center,
Bldg. 30, 72-82-04

Johnson Space Center,
Bldg. 5, 72-84-03

Johnson Space Center,
Bldg. 30, 72-84-04

Johnson Space Center,
Bldg. 5, 72-84-05

Johnson Space Center,
Bldg. 30, 72-84-06

Johnson Space Center,
Bldg. 351 72-85-01

Software Production

Facility Configuration 3

Augmentation

Shuttle Mission Simulator

(SMS) Equipment

Refurbishment/Replacement

Data Reconfiguration
Management System

Motion Base Aft Visual
System

Card Tester

Support Requirements
System (SRS) Storage
Expansion

Completes the purchase 3,086
of the SPF systems and
associated peripherals

and supports the additional
functions rehosted onto
the SPF.

Replaces SM5 host computer, 4,030
its peripheral hardware

and SMS intelligent

controllers due to

obsolescence.

Provides combined applications 390
support for reconfiguration,
logistics and nonreal-time
computer support.

Provides the visual system 5,590
for the motion base simulator

aft crew station.

Aids in repair of digital 640
logic cards.

Provides expansion of the 800

SRS mass storage to support
the development effort of the
SRS software and interfaces
with the SMS

Fy 86 CoF Project
(608 #84-FA-20)

FrY 86 CoF Project
(608 #84-FA-06)

Fr 82 MCRR Project
82206
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMVARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN Fy 1985 BUDGET

e

RECEIVING INSTALLATION, Fy 1985 RELATED
BUILDING LOCATION, AND OBLIGATIONS FACILITY
PROGRAM BUDGET LINE ITEM FAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS.) PROJECT

Space Flight Control and
Data Communications

Space Flight Control and
Data Communications

Space Flight Control and
Data Communications

Space Flight Control and
Data Communications

Space Flight Control and
Data Communications

Space Flight Control and
Data Communications

Johnson Space Center,
Bldg. 35, 72-85-02

Johnson Space Center,
Bldg. 5, 72-85-03

Johnson Space Center,
Bldg. 30, 72-85-04

Johpson Space Center,
Bldg. 30, 72-85-05

Johnson Space Center,
Bldg. 30, 72-85-06

Johnson Space Center,
Bldg. 30, 72-85-07

Shuttle Mission Simulator

(SMs) and Guidance and

Navigation Simulator (GNS)

Centralized Mass Storage

Centaur Simulation for
SMS

Shuttle Data
Reconfiguration System

Calibrated Ancillary
System

Recoufiguration Network '
{RNET) Computer System

Mass Data Storage

Provides a centralized mass 1,210
storage system to be interfaced
with the sSMS, G\B and SRS to
provide multiple training loads
and load initialization packages
to all systems simultaneously.

Provides development of a high 661
fidelity simulation of the

Centaur payload carrier, in-
cluding simulated malfunctions

and telemetry downlink.

Replaces the Data Retrieval 672
and Formatting Technique

(DRAFT) equipment presently

used to generate background
display formats for digital
television equipment.

Extracts ancillary data from 74
the orbiter downlink, cali-
brating the data and sending
the processed data to Goddard
Space Flight Center.
Expedites the delivery of 1,864
the reconfiguration data and
products to support the

Shuttle flight rate and reduce
reconfiguration cycle timeline.

Provides telemetry data 471
reduction database and

cataloging and storage of

data in a shared online

archival form.

Fr 85 CoF Project
(85JR~83034)

FY 84 CoF Project
(84204)
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMVARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1985 BUDGET

PROGRAM BUDGET LINE ITEM

RECEIVING INSTALLATION,

BUILDING LOCATION, AND
EAD CONTROL NUVBER

EQUIPMENT DESCRIPTION

FyY 1985
OBLIGATIONS
PROGRAMMATIC PURPOSE (s IN THOUS. )

RELATED
FACILITY
PROJECT

Space Flight Control
and Data Communications

Space Flight Control

and Data Communications

Space Flight Control
and Data Communications

Space Flight Control
and Data Communications

Space Flight Control
and Data Communications

Kennedy Space Center,
Pad B, 76-82-03

Kennedy Space Center,
Pad B, 76-82-06

Kennedy Space Center,
Central Instrumentation
Facility

Kennedy Space Center,
Mobile Launch Pad 3,
76-82-08

Kennedy Space Center,
Mobile Launch Pad 3,
76- AA-03

Operational Television
(OTV) System

Payload Ground Handling
Mechanism

Shuttle Inventory
Management System
(SIMS II)

Permanent Measuring

Systen

Hazardous Gas Detection
System

Provides remote viewing 2,168
and recording ot opera-

tions of equipment at

the launch pad, which

may be inaccessible or

too hazdrdous tor on-
the-scene observation.

Removes and installs 1,354
payload into the Shuttle
vehicle at the launch

pad.

Support USAF and NASA 1,056
loyistic runctions for

the Space Transportation
System (ST1S}.

Provides tor measuring 1,494
and recording critical

ddta tor MLP-3 during

launch and stacking

activity,

Measures concentrations 266
ot hazardous gases

internal to purged

Orbiter and Ground

Support Egquipment

structure cavities.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN Fy 1985 BUDGET

RECEIVING INSTALLATION, FY 1985 RELATED
BUILDING LOCATION, AND OBLIGATIONS FACILITY
PROGRAM BUDGET LINE ITEM _EAD CONTROL NUVBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE (s IN THOUS)  PROJECT
Space Flight Control Kennedy Space Center, Operational Intercom Provides communications 3,927
and Data Communications Mobile Launch Pad 3, System for MLP-3 to Launch
76-85-01 Control Center for
support of checkout
and launch of the space
shuttle.
Space Flight Control Kennedy Space Center, Operational Television Increases capability 400
and Data Communications Launch Control Center, Video Switcher System of the Operational
76-85-02 Television System.
Space Flight Control and Marshall Space Flight U-1100/82 Computer Supports major ADP require- 1,071
Data Communications Center, Bldg. 4663, System ments and provides program
62-84-01 support.
Space Flight Control and Marshall Space Flight External Tank High- High speed storage devices 400
Data Communications Center, Slidell Computer Speed Storage used with the U-1100/60
Complex, 62-84-05 Augmentation system,
SA 18
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMVARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1985 BUDGET

PROGRAM BUDGET LINE ITEM

RECEIVING INSTALLATION,
BUILDING LOCATION, AND

EAD CONTROL NUVBER

EQUIPMENT DESCRIPTION

FY 1985

OBLIGATIONS
PROGRAMMATIC PURPOSE ($§ IN THOUS. )

Space Flight Control and
Data Communications

Space Flight Control and
Data Communications

Space Flight Control and
Data Communications

Space Flight Control and
Data Communications

Space Flight Control and
Data Communications

Marshall Space Flight
Center, Slidell Computer
Complex, 62-84-06

Marshall Space Flight
Center, Slidell Computer
Complex, 62-84-08

Marshall Space Flight
Center, Slidell Computer
Complex, 62-85-03

Marshall Space Flight
Center, Slidell Computer
Complex, 62-85-04

Marshall Space Flight
Center, Bldg. 4663,
62-85-05

High Speed Storage
Replacement

Communications/
Symbiont Processor
Replacement (C/sP)

Sperry 1100/82

Computer System

Sperry 1100/62
Computer System

Mass Storage
Augmentation

Stores and retrieves large 1,220
volumes of data at a very high

rate of speed for MSFC, KSC,

Michoud, and other agencies.

Expands remote terminal support 526
through distributive communica-
tions architecture.

Supports major Shuttle 1,186
ADP requirements.

Supports Shuttle external tank 341
ADP requirements in order to

meet the scheduled build rate

of the external tank.

Provides mass storage for vast 75
quantities of on-1line, reduced
telemetered and real-time data

from Shuttle and Spacelab

missions.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN YY 1985 BUDGET

RECEIVING INSTALLATION, - FEY 1985 RELATED
BUILDING LOCATION, AND OBLIGATIONS FACILITY
FROGRAM BUDGET LINE ITEM  EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE (s IN THOUS)  PROJECT L
Research and Development Johnson Space Center, FRB0O Microfiche Upgrade Upgrades and replaces 310
Bldg. 30, 72-81-04 FR80 equipment that pro-
vides flight control
mission and Shuttle
Development Lab products.
Research and Development Johnson Space Center, Central Computing Upgrades performance 4,720 Fy 81 coY Project
Bldgs. 12 and 324, Facility systems to meet the needs 8627 ($175,000);
72-82-03 oi iuture STS missions. FY M2 Co¥F Project
8686 ($420,000);
FY 84 CoF Project
9226 ($150,000)
Research and Development Johnson Space Center, Mission Control Center Augments training provided 310
Bldg. 4, 72-83-02 Console Trainer (MCT) during integrated Mission
Control Center/Shuttle
Mission Simulator simulations.
Research and Development Johnson Space Center, Intelligent/User Work Oti-loads computer workloads 906
Various buildings Stations and interiace computers to
on-site and off-site, increase user productivity.
72-84-07
Research and Development Marshall Space Flight Engineering Analysis Analyzes thermal, electrical, 5,000
Center, Bldy. TBD, and Data Systems loads, and structural aesiyn
62-85-01 characteristics that iniluence
flight vehicle and payload
performance.
Research and Development Marshall Space Flight IBM 4341 Computer Provides engineering analysis 131

Center, Bldy. 4663,

62-85-02

and proyram support tor ADP
workloads required by Shuttle
propulsion systems, Spacelab
systems and payloads, and
Space Telescope.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMVARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1985 BUDGET

RECEIVING INSTALLATION, Fy 1985 RELATED
BUILDING LOCATION, AND OBLIGATIONS FACILITY
PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS) PROJECT
Space Applications Goddard Space Flight SACC Upgrade Continues multi-year 2,650
Center, Space and replacements of current
Applications Computing computing facility to meet
Center (SACC), 51-81-01 OSSA program requirements.
Space Applications Goddard Space Flight High Speed Supplements and extends 5,950
Center, Building 22, Computing Facility capability of existing Amdahl
51-82-10 470v/6 used in atmospheric
sounding retrieval, data
assembly, atmospheric modeling,
numerical forecast development
in support of Global Atmospheric
Research Program (GARP) and
NASA Climate Research
Program.
Aeronautical Research Aress Research Center, Numerical Aerodynamic Provides a large scale, high 14,400 2180 (82)
and Technology NAS Facility, 21-84-03 Simulation Processing performance computational
System Network (NPSN) resource for solving three
dimensional, viscous fluid
flow equations specially
oriented toward the solution
of aerodynamic and fluid
dynamic problems.
Aeronautical Research Aoe Research Center, Large Scale Scientific Provides large scale, very 5,950

and Technoiogy

Bldg. 233, Central
Computer Facility,
21-85-01

Processor {LSSP)

high speed vector processing
capabilities in computational
physics and computational
fluid dynamics.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY CF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1985 BUDGET

PROGRAM BUDGET LINE ITEM

RECEIVING INSTALLATION,
BUILDING LOCATION, AND
EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

RELATED
FACILITY
PROJECT

FY 1985
OBLIGATIONS
PROGRAMMATIC PURPOSE (¢ IN THOUS. )

Aeronautical Research
and Technology

Aeronautical Research
and Technology

Aeronautical Research
and Technology

Aeronautical Research
and Technology

Aeronautical Research
and Technology

AT Research Center,
Bldg. 243, 7600 Computer
Laboratory, 21-85-02

AT Research Center,
Bldg. 233, Central
Computer Facility,
21-85-03

AT Research Center,
Bldg. N-211, 21-85-04

Lewis Research Center,
Bldg. 77, 22-85-01

Lewis Research Center,
Bldg. 142, 22-85-02

Cyber 170-825
Small, Medium Scale
General Purpose
Scientific Computer

Mass Storage
System (MSS)

B-200 Super King
Air Aircraft

Real-Time Simulation
Computer System

Scientific/Engineering
Computer System

Provides simultaneous program 450
development and the running of
real-time simulations on the

CDC 7600 computer.

Provides the main data storage 1,550
and data management facilities

for the Central Computer

Facility computers

Provides inflight monitoring 1,300
of research aircraft opera-

tions and related logistics

support for research programs.

Provides real-time simulation 700
of propulsion systems.

Augments the computational 1,727
capability of present
computer, provides alternate
path to the Cray, provides
extended addressing for
large scientific computer
applications, and provides
the installation a base
system of many commercially
available applications
packages.
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NATIONAL AERONAUTICS AND SPACE AUMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1985 BUDGET

RECEIVING INSTALLATION,
BUILDING LOCATION, AND

FY 1985
OBLIGATIONS

PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE (s IN THOUS. )
Space and Ground Network, Goddard Space Flight Project Operations Supports mission control 300
Communications and Data Center, Bldg. 14, Control Center (POCC) workload.

Systems 51-80-02 Pilot Model

Space and Ground Network, Goddard Space Flight Space Telescope Real-time operation ot Space 1,700
Communications and Data Center, Bldg. 14, Operations Control Telescope spacecraft - PORTS

Systems 51-80-04 Center

Space and Ground Network, Goddard Space Flight General Purpose Mission Mission support analysis. 1,300
Communications and Data Center, Bldg. 14, Operations Computiny

Systems 51-81-02A Facility (MOCF}).

Space and Ground Network, Goddard Space Flight Univac 1100/82 Spacelab output processor. 3,100
Communications and Data Center, Bldg. 23, Computer and

Systems 51-82-04 Peripherals

Space and Ground Network, Goddard Space Flight Flight Dynamics Provides mission analysis and 900
Communications and Data Center, Bldy. 14, System attitude computing tor POCC's.

Systems 51-82-05

Space and Ground Network, Goddard Space Flight Command Management Provides computing capability 1,200
Communications and Data Center, Bldg. 14, System for POCC's.

Systems 51-82-06

Space and Ground Network, Goddard Space Flight Orbit Computation Provides mission operation 3,000
Communications and Data Center, Bldg. 14, System orbit computiny support.

Systems

51-82-07
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NATIONAL AERONAUTICS AND SPACE ADMINISPHAT’ION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED

IN t'Y 1985 BUDGET

RECEIVING INSTALLATION, FY 1985 RELATED

BUILDING LOCATION, AND OBLIGATIONS FACLLITY
PROGRAM BUDGET LINE ITEM EAD CONTROL NUVBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS. ) PROJECT
Space and Ground Network, Goddard Space Flight Computer and Special Provides a capability to 600
Communications and Data Center, Bldg. 23, Data Capture Equipment account tor packetized ddta
Systems 51-82-09 from Space Telescope.
Space and Ground Network, Goddard space ¥rlight Multi- Satellite Upgrades real-time operations 800
Communications and Data Center, Bldg. 3/14, Operations Control capability tor supporting
systems 51-84-02 Center (MSOCC-I) multiple spacecraft in the

Upgrade Control Center.

Space and Ground Network. Goddard Space Flight Gamma Ray Observatory Captures science data from 2,000
Communications and Data Center, Bldg. 23, (GRO) Data Capture the GRO Spacecratt.
Systems 51-84-03 System
Space and Ground Network, Goddard Space Flight Gamma Ray Observatory Monitors and Controls the GRO 3,200
Communications and Data Cénter, Bldg. 3/14, (GRO) Mission Control Spacecrat t.
Systems 51-84-04 System
Space and Ground Network, Goddard Space Flight Univac 1100/82 leased Supports operational NCC for 1,900
Communications and Data Center, Bldg. 3/14, system in the Network TDRSS.
Systems 51-84-06 Control Center (NCC)
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1985 ESTIMATES

SUMMARY OF CONSULTING s ESTIMATES
1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

Research and Program Management

Consultants Employed by NASA............ 357 650 650 650
Contractual Services.................... 994 350 1,050 1,050
Subtotal.......covveiii 1,351 1,200 1,700 1,700

Research and Development

Contractual Services..............o..... 2-376— 40200 3,900 3,900

Total, NASA........cciiin, 3,727 5,600_ 5,600 5:600-

NASA uses paid consultants and consulting services contracts to provide advice and expert input in
addition to or beyond that available from its in-house, civil service workforce. Management controls are
established which assure that before entering into either a consultant services arrangement with an
individual or a consulting services contract, there is ample justification presented and the action is
approved at top management levels. The use to which these services will be put is as follows:

Research and Program Management

Consultants Employed by NASA......... 357 650 650 650

NASA hires experts and consultants for a variety of reasons, chiefly to provide expert advice and input on
the selection of experiments for future space missions. The use of contract employees, in addition to NASA
civil service personnel, provides the agency with an independent view that assures the selection of
experiments likely to have the greatest scientific merit. Other individuals are employed to provide
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independent looks at technical and functional problems in order to give top management the widest possible
range of views before making major decisions.

1984 1985
1983 Budget Current Budget
Actual Estimate Estimate Estimate

(Thaagénds of Dollars)

Consultant SaVIGES. oo 994 550 1,050 1,050

NASA contracts with consulting services Tfirms for studies of functional processes on a selected basis. In
1984 these studies are needed to provide independent assessment and expertise in such areas as ADP, EEO and
utility rate validation.

Research-and Deveslopment

Contractual SaVIGS. oo 2,376 4,400 3,900 3,900

FUture Program Evaluafions s oo s s s o as v a s a s s a0 a 0o nu s b a s s ne st snsss et orssnnssinrsss 2,100

In consonance with its legislative charter, NASA seeks advice from many sources in the private sector on
what would be the most productive future programs. The purpose for seeking such advice is to assure the
widest review of that programmatic thrust is available. In addition, some funds are required to provide
external expertise and input into organizational decisions, and evaluation of program effectiveness. In
1984, the largest portion of the funds will be used to support analyses conducted by the National Academy of
Sciences in the Space Science and Applications, and Aeronautics and Space Technology program areas.

StUdieS Of Future OperatiOnal NUB ........... EEE N E N RN NN EEE NN NN N NN NN NN EEEEEEEEEEEEEEEER 1,450

These funds will provide for the contractual support of studies of future organizational structures to
assure independent evaluation of the various options developed.

Other Consulting Stdies.... .. ... R R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEE S 350
Funds will be provided for special studies In management ares. Studies in the area of management

structure, and program evaluation and effectiveness are a valuable input to decision making. The specific
studies are not defined iIn advance, but are approved based on demonstrated need.
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Executive Level

I

Executive Level III.......c...
Executive Level V............ .

B ...

BS=54u0avs
ES-dvvon
ES=34ssvus
ES-2......
ES=Tovavs

GS~18¢v 40
GS-16.4040

s e 4 e e

.

subtotal

R N R R R R R T I I S A S S S

.

R I
R
R I IR S S T R A AP I )
R R R R

DR R R B R B A

Subtotal

GS/GM=15.. ... v PN
GS/GM-14...

GS/GM-13..
GS~-12..04

GS=11ve v

GS=10.4.4.
GS-09....
GS-08.....
GS-07.....
GS=06...4.

.

GS-05......00u0y

GS-04..........

GS=03...4

GS-02......

D A A A

D R R S A A A A

D R I A A

LI A I I A A

L I O I B R I R

D A A I R I I I I Y

Subtotal

R R A

D

DR R

D

e e e e

--------

e e 0 e s e
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DETAIL OF PERMANENT POSITIONS

FY 1983
Number of

38
113
278

58

20

13

520

1. 544
2.870
5. 200
2.575

290

272
1. 103
678
1. 083

170
60

19.469

FY 1984

Number of

1
1
1

3

38
113
278

58

20

13

520

1. 540
2.861
5. 190
2.571
2.002

290
1. 294

272

678
1. 083

170
60

19.609

e, Ry s £ oSt e iR 75

FY 1985
Number of
Positions
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FY 83 FY 84 FY a5
Number of Number of Number of
Positions Pgsitions Positions
Excepted Appointments.... csssssssssnns 20 20 20
Ungraded sussssssssssnsnnnnnnsnnnnnnnns 1,483 1,343 1,318
Total Permanent Positions, End of Year 21,495 21,495 21,495
Unfilled Positions, End of Year........ -36 === o
Total Permanent Employment, End of Year 21,459 21,495 21,495
PERSONNEL SUMMARY

Average GS/GM Qgrade sssssssssssnssssnnnns 11.24 11.22 11.21
Average ES salary..................... . 61,944 $ 64,670 S 64,936
Average GS salary................... 35,816 37,488 37,724
Average salary,

grades established

by NASA Administrator................. 26,861 28,937 30,199
Average salary of

ungraded positions............ 26,100 27,100 27,400
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