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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1980 ESTIMATES

GENERAL STATEMENT

The Research and Program Management appropriation funds the performance of research, technology and test
activities at NASA Centers, and the planning, management and support of contractor research and develop-
ment activities necessary to meet the Nation®s objectives in space and aeronautics research. The objectives
of activities funded under Research and Program Management are to (1) to provide the technical and management
capability of the civil service staff needed to conduct the full range of programs for which NASA is respon-
sible, (2) to maintain facilities and laboratories in a state of operational capability and to manage their
use in support of research and development programs and (3) to provide effective and efficient technical
and administrative support for the research and development programs.

The more than 22,000 civil service personnel funded by the Research and Program Management appropriation
represent NASA"s most important resource and are the strength on which the future of space and aeronautics
research activities depend. Three-fourths of this appropriation is required to cover their salaries and
related costs. About two percent of the appropriation is for the travel which is vital to successfully
manage the Agency"s research and development programs. The remaining twenty-three percent provides for
research, test and operational facility support and for related goods and services necessary to success-
fully operate the NASA Centers and to efficiently accomplish NASA"s approved missions.

Each installation is assigned certain principal roles of fundamental importance in meeting NASA"s overall
program goals. These roles reflect the intrinsic competence of the installations on the basis of demon-
strated capabilities and capacities. They are summarized as follows:

Ames Research Center: Principal roles include short haul aircraft and rotorcraft systems technology,
computational fluid dynamics, planetary probes, and life sciences.

Dryden Flight Research Center: Principal roles include aeronautical flight testing, research and
operations, as well as providing a contigency recovery landing site for Space Shuttle flights.

Goddard Space Flight Center: Principal roles include the development and operation of earth orbital
flight experiments and automated spacecraft to conduct scientific investigations and demonstrate practical
applications; and the management of the tracking and data acquisition activities for earth orbital missions;
and management of the Delta launch vehicle.
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Johnson Space Center: Principal roles include management of the integrated Space Shuttle program and of the
Orbiter development project; astronaut training; mission planning, operation and control; and application of
remote sensing to agricultural assessments and other earth resources uses.

Kennedy Space Center: Principal roles are the launch of payloads on expendable launch vehicles, the launch
of Space Shuttle operational test flights, and preparation for launch of Shuttle operational missions.

Langley Research Center: Principal roles include long haul aircraft systems 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: Principal roles include aeronautical propulsion technology; space and terrestrial
energy systems; and management of the Centaur expendable launch vehicle.

Marshall Space Flight Center: Principal roles include management of the Space Shuttle main engine, solid
rocket booster and external tank projects; management of NASA"s development activities on the Spacelab and
Inertial Upper Stage; management of large automated spacecraft projects such as the Space Telescope and High
Energy Astronomy Observatory; experiments in materials processing in space; and solar heating and cooling.

The National Space Technology Laboratories: Principal roles are support of Space Shuttle engine develop-
ment and testing; regional earth resources research and technology transfer; and support functions for other
Government agencies located there.

Wallops Flight Center: Principal roles include management and launch of sounding rockets and balloons;
and operation of an instrumented flight range.

The 1980 budget provides the necessary resources to apply these inhouse capabilities to the appropriate
program activities. A summary description of, and the funding required for each functional category, are
as follows:

1. Personnel and Related Costs includes salaries and benefits for NASA civil service personnel, and for
personnel of other Government agencies detailed to NASA. This category also includes supporting personnel
costs, such as moving expenses (excluding travel of personnel), recruiting and personnel iInvestigation
services provided by the Office of Personnel Management, and personnel training.

2.  Travel includes the cost of transportation, per diem, and other associated expenses required for the
direction, coordination, and management of program activities for both research and development and con-
struction of facilities; for contract management; for flight mission support; for travel to overseas
development, launch and tracking sites; for travel to meetings and technical seminars; and for all local
and relocation travel expenses, SUM 2




3, Facilities Services includes rental of real property, the cost of maintenance and related services,
engineering, custodial services, minor modifications and utilities services.

4, Technical Services includes the cost of general purpose automatic data processing, the dissemination
of scientific and technical information derived from the research and development programs, as well as shop
and other technical services.

5. Management and Operations Support includes the cost of administrative communications, printing and
reproduction, administrative supplies, general purpose materials and equipment, transportation (excluding
travel of personnel), medical services and other support services.

Summary OF the Budget Plan by Function

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

Personnel and Related COSTSisueessnnsssnnnnsnnnnnnnnnsns 677,450 695 ,093 720,924 727,176
2= 17 ,042 18,741 18,573 19,797
Facilities S9VIGsS. ..ooocoooeee. e mmnn 91,965 102,841 100,757 113,190
Technical SAVIGES. .o 40,435 40,357 39,723 42 ,288
Management and Operations SUPPOrt...scsessssssssssssnss 62 ,614 56 ,968 61,492 62,449
T(ml ------------- S E EEEEEEEEEEEEEEEEE NN NN NN RN NN RN 889!506 914,000 941!469 964!900
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SUMMARY OF CHANGES FROM 1979 BUDGET ESTIMATE TO 1979 CURRENT ESTIMATE

The changes that have occurred in NASA"s R&PM plans in the past year can be summarized as follows:

1. A net increase of $27,469,000 reflecting the reduction in the appropriation request of $3,500,000 as
a result of Congressional action, offset by a request for supplemental appropriations of $30,969,000 to
cover the cost of unbudgeted pay raises. The supplemental is part of the President"s Government-wide
request, and covers the October 1978 general wage increase, and the various Center"s wage board increases.
The gross amount of these increases in 1979 amounts to $35,080,000. Because of savings effected as a result
of the President"s freeze on hiring and the directed reduction in staffing of more than 400 permanent po-
sitions below the 1979 budget estimate, NASA is able to absorb $4,111,000 of the cost within the existing
appropriation. Therefore, the supplemental request is for $30,969,000.

2. The net effect of many management actions to provide for, and offset, higher than anticipated in-
creases in utility rates and in the wage rates in our support service contracts.

The current estimate for 1979, including the proposed supplemental appropriation of $30,969,000, is
$941,469,000.

BASIS OF THE 1980 ESTIMATE

The budget estimate for 1980 of $964,900,000, an increase of $23,431,000 over the current 1979 require-
ment, provides for the personnel and related costs of 22,563 full-time permanent civil service people
(a Turther reduction of 268 from the revised 1979 level), the full year effect of currently negotiated
rate increases in support service contracts; increased utility rates; and increased costs of supplies,
materials, and equipment, which continue to rise faster than conservation efforts can offset. The 1980
R&PM request, by functional category, is summarized as follows:

1. Personnel and Related Costs are $727,176,000 for 1980. This represents an increase of $6,252,000
over 1979; and is the net effect of (1) the full year savings of the 1979 staffing reduction, (2) the
partial year savings of the 1980 decrement in personnel, (3) the net of within-grade advances, career
development, and turn-over savings, and (4) the cost of two extra paid days in 1980. The latter is caused
by a combination of 1980 being a leap year and the number of weekends included that result in an increase

of two paid days over the normal 260 days in 1979 to 262 days in 1980. The cost of these two extra days
is estimated to be $4,966,000.
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2. Travel costs in 1980 will be $19,797,000, an increase of $1,224,000 over the 1979 estimate. The travel
of civil service personnel to contractor plants, launch and tracking sites, technical meetings and seminars
for the accomplishment and coordination of technical and administrative matters is an essential element in
the success of the Nation®s aeronautics and space programs. The increase planned in 1980 is required to
meet 1980 program milestones.

3. Facilities Services are estimated to cost $113,190,000, which is $12,433,000 above the 1979 require-

ment. This increase is the net result of the full year effect of contract wage rates, utility rates, and
supplies, materials and equipment price level increases; and the increase in the level of contractor manpower
levels at the Kennedy Space Center in support of the Space Transportation System operations.

4. Technical Services are estimated at $42,288,000 for 1980. The increase of $2,565,000 over the 1979
estimate results from the full year cost of increases in the price levels for the goods and services

required.

5. Management and Operations Support is estimated at $62,449,000 in 1980. This is an increase of
$957,000 over the estimated 1979 amount, and results from the full year effect of price increases for
communications, printing and other installation common services.

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

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 portion of Personnel and Related Costs. In 1980
the funds will support an end-year employment level of 22,563 people. That level represents a reduction
of almost 700 from the 1979 level presented last year, and a reduction of over 12,500 from the peak
employment level reached in fiscal year 1968.
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b. Nonpermanent: This category includes the salaries of NASA"s other than full-time permanent
personnel. Programs, such as the students participating in cooperative training, summer employment, youth
opportunity, and temporary clerical support, are covered in this category. Also included is the NASA
Part-time Permanent Seed Program which was established in October 1978 to encourage the employment of
persons who are not able to work full time. This program is in response to a Government-wide policy and
the need to experinent with several approaches before committing to specific programs.

c. Reimbursable petailees: 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.

2. Benefits: In addition to compensation, NASA makes an 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, and social security contributions for nonpermanent personnel.
The incentive awards provide cash awards for outstanding achievement by NASA employees, superior perfor-
mance awards, and for improvements of a Center"s operations. Payments for severance pay are made to former
employees involuntarily separated through no fault of their own,

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 security investigations on new hires, for re-
cruitment advertising, career-maturity surveys, and any requested investigation of formal discrimination
complaints.

3. Personnel Training:

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

A.  Program Travel:

The largest part of travel is for direction, coordination and management of program activities. The
complexity of the programs involved and the geographical distribution of NASA Centers and contractors and
subcontractors throughout the entire United States impose the requirement 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 this purpose is directly related
to both the number and complexity of the launches.

B. Scientific and Technical Meeting Travel:

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

C. Management Operations Travel:

Management and operations travel includes travel for the direction and coordination of general manage-
ment 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 Centers, including bus and taxi services and rental of motor vehicles;
travel of unpaid members of research advisory committees; and initial duty station, permanent change of
assignment, and other family travel expenses.

FACILITIES

A. 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 for in existing buildings at the NASA Centers. 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
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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 the rental of
trailers required to accommodate special short-term needs.

B. Maintenance and Related Activities:

Maintenance and related activities includes the recurring day-to-day maintenance of facilities (grounds,
buildings, structures, etc.) and of their 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, electrical, and other systems. In addition, this item includes feasibility
studies, project design, construction supervision, inspection, and other institutional engineering func-
tions. 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 case of equipment, related maintenance and other services are
reflected for office, shop, laboratory and other facilities equipment as well as administrative inter-
communications and television monitoring equipment.

C. Custodial 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; light fixture replacement; and laundry and dry cleaning
of facility-related items.

D. Utilities Services:

Utilities services include the purchase of utilities including 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 operating costs of the utility plants and systems and the cost of plant
maintenance.
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TECHNICAL SERVICES

A. Automatic Data Processing:

1. 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 to operational systems which is funded from the Research and Development appro-
priation.

2. Operations:

Operations services include programming, computer operations and related services. Institutional-
type applications include payroll, personnel data, logistics, and procurement records and reports.

B. Scientific and Technical Information and Educational Programs:

1. Libraries:

The technical libraries are established to provide Center staffs with books, periodicals, technical
reports, and other documentation.

2.  Education and Information Programs:

The educational and informational programs provide for 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, and takes such form
as press kits, news releases, television and radio information tapes and clips, and feature material.

C. Shop Support and Services:

Shop support and services include general fabrications shops, reliability and quality assurance
activities, safety, photographic services, graphics, and audio visual material.
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MANAGEMENT AND OPERATIONS

A. Administrative Communications:

Included in this category are costs of leased lines; long distance tolls; teletype services; and local
telephone service.

B. Printing and Reproduction:

Included in this category are the costs for duplicating, blueprinting, microfilming, and other photo-
graphic reproductions. Also included in this category are Government Printing Office printing costs,
contractual printing and the related composition and binding operations.

C. 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 equip-
ment by commercial carriers are also in this category.

D. 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; operation of photocopy equipment; chart and related art work;
and postage.
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DISTRIBUTION OF PERMANENT POSITIONS BY INSTALLATION

1979 1980
1978 Budget Current Budget
Installation Actual Estimate Estimate Estimate
Johnson Space Center sssssssssssssssnsnsssnnnnnnnnnnnnnns 3.532 3.546 3.509 3.445
Kennedy Space Center sussssssssssssssssssssnnnnnnnnsnnnns 2.179 2.207 2.193 2.187
Marshall Space Flight Center ssssssssssssssssssssnsnnnnns 31760 311715 3.636 3.561
National Space Technology LaboratorieSesssssssssasssnnns 102 104 104 103
Goddard Space Flight Center casssssssssssssssnnnsnnnnnnns 3.575 3.548 3.468 3.440
Wallops Flight Center vasasssssssssssssssasssssnsnnnnnnns 407 408 398 395
AT Research Center sasssssssssssssssasssanssnnssnnnnnns 1.669 1,677 1,666 14653
Dryden Flight Research Center sassssssssssssssssssasnnnns 490 490 480 461
Langley Research Center sssssssssssssssssnssnsnnnnnnnnnns 3.071 3.069 3.015 2.990
Lewis Research Centerasessssssssasssssnssssannnnnnnnnnns 2.921 2.938 2.858 2.835
HeadquarterS susssssssssssssnsansnnnnsnnsnnnnnnnsnnnnnnns 1,531 1,535 1,504 1.493
Total. Permanent POSitiONS sussunsssnnsnsnsnnsnsnnnnnns 23,237 23.237 22.831 22.563
SUMMARY OF BUDGET PLAN BY INSTALLATION
(Thousands of Dollars)
Johnson Space Centeresasasssssssssssssssnnnnnnnnnnnnnnnns 146.654 1504296 154.163 156.466
Kennedy Space Centersssssssssssssssssssssnsnnnnnnnnnnnns 113.765 118.431 120.907 128.149
Marshall Space Flight Centerssssssssssssssssnsasnssnnnns 143.445 140.857 148.276 148.884
National Space Technology LaboratorieS sssssssssssssannns 2.732 3.488 4.527 4.689
Goddard Space Flight Center ssssssssssssssssssssnnnsnnnns 123.853 124.139 128.230 1314197
Wallops Flight Center casasssssssssssssssssnnsnssnnnnnnns 154020 15.205 15.493 16.330
Ames Research Center sesssssssssssssssnsnsnsnsnsnnnnnnnns 57.730 59.212 631761 65.839
Dryden Flight Research Centerasssssssssssssssssnsnannnns 18.247 19.481 19.557 19.791
Langley Research Centereusssssssssssssssssnnsnnnnnnnnnns 102.019 104.579 107.996 110.258
Lewis Research Centerasassssssssssssssasssssssssnnnnnnns 84.916 93.780 92.513 95 s800
HeadquarterS sesssssssssssssssssnssnsnnnnnnnnnnnnnnnnnnns 81.125 84.532 86 1046 87.497
0 U 889,506 914.000 941. 469 964.900
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1980 ESTIMATES
RESEARCH AND PROGRAM MANAGEMENT
DISTRIBUTION OF PERMANENT POSITIONS BY PROGRAM

1979

1978 Budget Current

Program Office and Propram Actual Estimate Estimate
SPACE TRANSPORTATION SYSTEMSIIIIIIIIIIIIIIIIIIIIIIIIIII 6. 832 6 .883 6. 617
Space ShuttlelllllllllllllllllIIIIIIIIIIIIIIIIIIIIIII 5-286 4-412 4-909
Space Tlight operationS.s.sssssssssssssasssssanssnnnns 1.081 2.082 1.300
Expendable launch vehicleS..uiusssnssnssnnsnnsnnnnnas 465 389 408
SPACE SCIENCEIIIIIIIIIIIIIIIIIIIIllllllllllllllllllllll 2.357 2.313 2.346
PhySiCS and astronomyllllllllllllllllllllllllllllllll ll838 ll788 ll836
Planetary exploration.sssscessssssnssssssnnssannnnnnas 255 267 246
Life SCienCeSllllllllllllllllllllllllllllllllllllllll 264 258 264
SPACE AND TERRESTRIAL APPLICATIONS v vsussnnsnnnnnnnnnns 1.911 1.977 2.022
Space applicatioNS..sscssssssssssssnsssssssnsnnnnnnns 1,837 1,902 1,952
Technology UtTI1ZatioNseessssnsssnnsssnnsannnnannnnasn 74 75 70
AERONAUTICS AND SPACE TECHNOLOGY suussssssssssssnnnnnnns 54798 5735 5.654
Aeronautical research and technology .usesueesessssnnnns 3.887 3.925 3.896
Space research and technOlOgY ssssssssssasassssnsnnnas 1.348 1.286 1.247
Energy teChnoIogyllllllllllllllllllllllllllllllllllll 563 524 511
SPACE TRACKING AND DATA SYSTEMSIIIIIIIIIIIIIIIIIIIIIIII 797 782 795
Tracking and data acqQUISTEION.ssssssssssssnsnnnnnnnas 797 782 795
Subtotal. Direct POSItIONS.:.sussssnssssnsnnsnnnnnns 17.695 17.690 17.434
Center Management and Operations Support POSItioNS.ssss 5.542 5.547 5.397
Total. Permanent POSITIONS susssssssssnnsssnnsnnsnnnnnns 23.237 23. 237 22.831

1980
Budget

Estimate




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1980 ESTIMATES
RESEARCH AND PROGRAM MANAGEVENT
DISTRIBUTION OF BUDGET PLAN BY FUNCTION BY INSTALLATION
(Thousands of Dollars)

Johnson  Kennedy Marshall National Space Goddard Wallops Ames Dryden Flight Langley Lewis
Total Space Space Space Flight Technology Space Flight Flight Research Research Research Research
FUNCTION NASA Center _Center - Center Laboratories Center Center Center Center Center Center Headguarters
Personnel and
Related Costs
1978 Actual vuvuvnnenns 677.450 | 110.801 64,543 115,638 2.648 102.718 9.978 48. 214 13.777 84.607 71.998 52.528
1979 Budget wvuennnnnns 695.093 | 113.183 66.705 114.413 2.823 104.343 10.313 49,377 13.798 85. 568 80.253 54.317
1979 Current.eeeeunasns 720.924 | 118.022 70.123 120.323 3.083 108.433 10.521 52.584 14.396 89.337 78.334 55.768
1980 Estimate.....uuus 727.176 | 118.522 70. 502 119.961 3.151 110.150 10. 749 53. 514 14.270 89.940  80.524 55.893
Travel
1978 Actual vueuvnnnnss 17.042 3. 240 2.120 2.326 84 2.308 316 1.101 306 1.854 1.002 2.385
1979 Budgetssevensnsns 18.741 3.626 2.338 2.382 65 2.476 348 1.230 388 2.156 1.187 2.545
1979 Current...veeunss 18.573 3.505 2.416 2.492 92 2.481 372 1.218 369 2.008 1.126 2.494
1980 Estimatesassassss 19.797 3.781 2.368 2.684 99 2.672 406 1.313 415 2. 154 1.208 2.697
Facilities Services
1978 Actual vevvnsanans 91.965| 15.876 22.023 11,775 --- 9.897 2.796 5.093 2.457 8.148 8.912 4.988
1979 Budget susanssnnss 102.841| 17.560 27.906 10.598 350 9.895 2.959 5.309 3.628 9.321 9. 705 5.610
1979 Current.eeueunenas 100.757 | 14.945 26.216 11.849 1,094 9.560 3. 100 6.675 2.448 9.268 10.026 5.576
1980 Estimate...cvueuas 113.190| 17.667 31.421 12.395 1,173 10.288 3.398 7.439 2.661 10.192 10.894 5.662
Technical Services
1978 Actual v vuvnnennn 40.435 7.332 5.733 5.636 -—-- 2. 169 405 621 226 2.386 732 15.195
1979 Budget sevuevnnsns 40. 357 6.785 6.182 6.418 50 2. 046 449 607 348 1,825 565 15.082
1979 Current.v.ueuensn 39.723 6.395 6.444 5.728 41 2. 246 346 686 409 1.721 418 15.289
1980 Estimate.usuusnns 42.288 7.006 6.987 5.588 41 2.325 524 909 458 2.032 429 15.989
Management and
Operations
1978 Actual vuvuvvnnnn. 62.614 9.405 19.346 8.070 - 6,761 1.525 2.701 1,481 5.024 2.272 6.029
1979 BUAQGet e vrrrrrrnnn 56.968 9.142 15.300 7.046 200 5,379 1.136 2. 689 1,319 5.709 2.070 6.978
1979 Current.eevssnsss 61.492 11.296 15.708 7.884 217 5.510 1.154 2.598 1.935 5.662 2. 609 6.919
1980 Estimate.....uu.. 62.449 9.490 16.871 8.256 225 5.762 1.253 2,664 1,987 5.940 2.745 7.256
TOTAL
1978 Actual vvvvununnn. 889.506 | 146.654 113. 765 143.445 2,732 123.853 15.020 57.730 18.247 102.019 84.916 81,125
1979 Budget s s v s awsnss 914.000 | 150,296 118.431 140.857 3.488 124.139 15.205 59. 212 19.481 104.579 93.780 84.532
1979 CUrrent saweusanss 941.469 | 154.163 120.907 148.276 4.527 128.230 15.493 63.761 19. 557 107.996 92.513 86.046
1980 Estimate......... 964. 900 | 156.466 128.149 148.884 4. 689 131.197 16.330 65. 839 19.791 110.258 95.800 87.497
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
PROPOSED APPROPRIATION LANGUAGE

ResearcH AND PROGRAM MANAGEMENT'

For necessary expenses of research in Government laboratories.
management of programs and other activities of the National Aero-
nautics and Space Administration, not otherwise provided for. includ-
ing uniforms or allowances therefor, as authorized by law (5 U.S.C
5901-5902); awards; [purchase (not to exceed one. for replacement
only of one or more existing aircraft, at least one of which shall be an
administrative aircraft, which existing aircraft may be exchanged in
part payment),] hire, maintenance and operation of administrative
aircraft; purchase (not to exceed [twenty-nine] thirts-two for re-
placement only) and hire of passenger motor vehicles; and mainte-
nance and repair of real and personal property, and not in excess of
[3$25,0003 $75.000 per project for construction of new facilities and
additions to existing facilities. [and not in excess of $30.000 per
project for] repairs, and rehabilitation and modification of facilities:
[$910,500,000] $964,800.000. Provided, That contracts may be entered
into under this appropriation for maintenance and operation of facili-
ties, and for other services, to be provided during the next fiscal year.
Provided further, That not to exceed $25.000 of the foregoing amount

shall be available for scientific consultations or extraordinary ex-

pense, to be expended upon the approval or authority of the Adminis-
trator and his determination shall be final and conclusive. (47 U.S.C
2451, et seq.; Department of Housing and Urban Development—Inde-
pendent Agencies Appropriation Act, 1979, additional authorizing leg-
islation to be proposed./
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
RESEARCH AND PROGRAM MANAGEMENT

Program and Financing (in thousands of dollars)

enidahox e 80-0103-0-1-999 Budget par Costs 300 bigatans
1978 actua! 1979 est 1980 est 1978 actuat 1818 &t 1980 &t
Program by activities:
Direct program
1 Space transportation Systems 375.979 383.019 396.600 371,736 383.919 396,600
2 Scientific investigations in Space. 117.416 119.600 121.000 115,775 119.600 121,000
3. Spact anc ferrestria’ applications 87,542 117,000 119.700 86.437 117.000 118,700
4. Space research anc technology ......... 62,275 66.850 66.800 61,576 66.950 66.800
5 Aeronautica' research and technOIOGY e 170,731 189,200 184,100 168,269 189.200 184,100
6. Energy technotogy ........ 24,319 23,000 23,700 23.626 23.000 23,700
7. Supporting actvity 41,264 41,800 43,000 40.432 41,800 43,000
Tota!, GECt PrOGIAM ceoeeereoreereerserssrseesseseesee 889,506 941.469 964.900 77,85} 1,469 964,900
Reimbursable program:
1. Space transprtaton SYSLMS....o.e. vecccuveeeremsesnceannn. 1128 1.440 1260 1,107 1440 1,260
2 Scientific investigations in $PACE e e 923 30 20 108 30 20
3 Space an¢ terrestria! applications 9.708 5310 4,110 9.460 5310 4110
4. Space researct and technology ... . 7O 3
5. Aeronavtica’ research and technology — ecveveeeunnnne. 405 250 130 398 250 130
€ Energy technology 12.866 10,850 9.620 12.582 10.850 9,620
7. Supporting actwity 9.840 15,420 16,560 9.787 15,420 16,560
Tota: reimbursable program . - 34,062 33.300 31.700 33,445 33,300 31,700
Total program Costs, fUNJEA .mveverrerrereserseraesne 923,568 974,769 996,600 o 911.296 914.169 896,600
Change it selecté Mum (undelivered orders) 12212
10.00 Yotat eeeeaevas areenmenesonn st sam e 923.568 974.769 996.600 923.568 914,769 99¢,600
financing:
Offsetting collections from:
11.00  Federal funds. — S —25.164 ~27231 -~ 26,794
14.00 Nor-Federa' sources [— —8.898 —6.069 — 4,906
2500 Unobiigated baiance lapsing 255
Budget SUMOMRY ... ... ccoereserssmssrsssmsssssssssssssne | rores 889.761 941,469 954,900
Budge! authority
A0.00  ADDIODAAtION ..o ) eereeseesesseeseese s 889.761 910.500 964,900
44.20  Supplemental for civilian pay raises ... T 30969 e
Relatior. of obiizations to outlays
T1O0  ODHEBHONS MCUMBY, NME! e +erearenect cesessssseeeeeeeessssss e eessss SRR RS R RS BR2.506 94) 46¢ 964.900
7240 Obigatec balance, start of year ... 51183 74.276 76,845
7440 Obiigated DAlANA. N Of YEA ..u.cvvveeecee oot eesseeeesessseessssssseenesssseeesssssssensssssseneses . —74.276 —76.815 —=77645
TT.00  AGJUSIMENLS iN BXBIEE BECOUNLS .......oveeeeeeeeeeeses et ssesess s s s sss s ss s s s ss s ss s s s s ss s ssssnees —2.229
90.00 Outiays, excluding pay 1aise SUPPIEBMENEAL .....ovueves e coreeeeeeeee ettt ss s sseessseees 870.164 908 000 963.031
91.20 Outiays from civilian pay raise SUDDIBMEMIA! .....oeieieeeeeceecee ettt st 24.900 1069

SUM 15




RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1980 ESTIMATES

LYNDON B. JOHNSON SPACE CENTER

DESCRIPTION

The Lyndon B. Johnson Space Center 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 the
Lyndon B. Johnson Space Center, including fixed assets in progress and contractor-held facilities at various
locations and the White Sands Test Facility, as of September 30, 1978, was $709,948,000.

CENTER ROLES AND MISSIONS

The Johnson Space Center (JSC) was established in November 1961, in response to the need for NASA to designate
a primary Center to manage the design, development and manufacture of manned spacecraft; for selection and
training of astronaut crews; and the conduct of manned space flight missions. It was necessary to focus this
responsibility in the Federal laboratory since the Government was to be the customer, consumer and facility
owner of an activity which was viewed as possessing considerable risk and much uncertainty because of the total
lack of previous experience. This need continued as the Nation proceeded towards more ambitious undertakings
such as the Apollo program, the Skylab program, the Apollo Soyuz Test Project and the current Space Shuttle
program. In order to meet this responsibility, JSC has developed unique areas of recognized technical ex-
cellence within the civil service staff and facilities of superior merit; that is, major technical facilities
which constitute a national 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 for management of the Shuttle system. Providing
sustaining engineering and logistical support for Space Transportation System (STS) hardware. Includes Shuttle
configuration management, Shuttle sustaining engineering and Orbiter operational procurement.

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

Environmental and Crew Support Systems - develop and demonstrate Environmental Control and Life Support
Subsystems (EC/LSS) and Extra Vehicular Activity (EVA) systems suitable for the space transportation systems
and other advanced needs.
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Food Systems Technolopy - developing nutritional requirements and food processing systems in support of
human space flight.

Environmental Effects Analysis - manage efforts to develop the data base and conduct analyses to ascertain
any environmental impact of STS operations.

Supporting Technology Advanced Developments - development of prototypes, long lead time systems and new
procedures and software for advanced systems.

Operations - operational planning, crew selection and training, medical operations, space transportation
system flight control, experiment/payload flight control for attached payloads and STS utilization planning/
payload accommodation studies.

Life Sciences:

Medical Research - establishing human baseline data, investigating and developing countermeasures to solve
space medicine problems, and developing information techniques and equipment to support medical operations and
medical experiments.

Spacelab Payloads - development of Spacelab life sciences research capability through common operating
research equipment development. Defining, developing and integrating inflight biomedical experiments. Pro-
viding for the integration of dedicated life science Spacelab experiments and integration for human studies
experiments.

Lunar and Planetary Geosciences - developing and maintaining the technical discipline base for lunar and
planetary geosciences and extraterrestrial sample handling techniques.

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

SUPPORTING

Technology Experiments in Space - management of Orbiter experiments program. Definition and development of
experiments in areas consistent with other JSC space roles.

Enerpy Systems - conducting Satellite Power Systems definition activities.
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SUMMARY OF RESOURCES REQUIREMENTS

FUNDS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
I Personnel and Related COStS.... .cueevessssansnsanannsnnnnns 110,801 113,183 118,022 118,522
IT. Travel. coiiiiiiininnnnnnsnnssssssssssnnnnsnnnnnnnnnnnnnnns 3,240 3,626 3,505 3,781
III. Facilities SEerviCesS.. svassesassasasnnnassnsansnnannnnnnnnns 15,876 17,560 14,945 17,667
IV. Technical ServiCes.... civurtnssnnsnnsnsnnsnnsnnsnnsnnnnnsns 7,332 6,785 6,395 7,006
V. Management and OperatioNS sesesasasasasasasnsnsnnnnnnnnnnns 9,405 9,142 11,296 9,490
Total, fund requUIremMeNntS cuueeessssrrrsssssssssssnnnnnnns 146.654 150.296 154.163 156.466
Distribution of Permanent Positions by Program
1979 1980

1978 Budget Current Budget
Actual Estimate Estimate Estimate

Direct Positions
Space Transportation SYyStemMS.useusansansansansnnsnnsnnnnnnnnss 2,599 2,628 2,581 2,539
Space shuttle. cuevevenenananananananannannnnnnnnnnnnnnnnnnnns 2,305 2,032 2,165 1,907
Space flight operationS uveevrennsanssnnrannsannsannnnnsnnns 294 596 416 632
SPACE SCIBNCE trieunnnssnannnnsssnnsnnssnsnssnsssnnnnnssnnnnnnns 136 136 136 133
Planetary exploration..esseseassnsansansnsannnnnnsnnnnnnnsnns 40 52 40 39
Life SCIeNCeS.. suesnansnnsnnnnnnsnnnnnnsnnnsnnnnnnsnnnnnnnns 96 84 96 94
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1979 1980

1978 Budget Current Budget

Actual Estimate Estimate Estimate

Space and Terrestrial ApplicationS cuoeesssssnsssnsnnsnsnnsnnnns 207 199 206 206
Space applicationNS cuveusennsnssansansansansansnnsnnsnnsnnnss 203 195 202 202
Technology UtilizatioN.ueueueseueuennnnnnnsnsnsnnnnnsnsnsnns 4 4 4 4
Aeronautics and Space TechnologY s eveseasanansnsnsanansnnnnnnns 33 45 32 30
Aeronautical research and technology «vseeevnricnnnannnnnnns 3 - 3 3
Space research and technology «cuvseennsannnsnnnssnnnsnnnnsns 8 lo 8 7
Energy technolOgY sveusennsansannsnnnansnnsnnnnnnnnnnnnnnnnss 22 35 21 20
Subtotal, direct pOSIitiONS sevevesnnnnnnnnananasasasasnnnss 2,975 3,008 2,955 2,908
Center Management and Operations Support Positions.. ceeeeennnsas 557 538 554 537
Total, permanent POSItiONS suueeeeeeeeessrrrrrrsnnnnnsnnnnnns 3,532 3,546 3,509 3,445

PROGRAM DESCRIPTION

SPACE SHUTTLE 1,907 Permanent Positions (Civil Service)

The 1980 staffing provides for continuation of design, development, test and evaluation activity on a schedule
consistent with the major program milestones including the first manned orbital flight. Activities will continue
consistent with a phased delivery of the total Orbiter fleet. Procurement of necessary initial flight and ground
support equipment will be continued.

The Space Shuttle Program Office of the Lyndon B. Johnson Space Center (JSC) has program management responsi-
bility for program control, overall systems engineering, and Space Shuttle system integration. The Space Shuttle
Program Office (SSPO) provides 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 Office provides overall management of the design, development, test and production of the Orbiter system.
This includes management of various elements of the total Orbiter system (e.g., structures, propulsion, power,
avionics, etc.) and to lower elements within the subsystems.
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In order to adequately integrate all vehicle systems into an efficient operating system, many detailed inter-
faces and functional performance features must be identified and defined. Specific interface control documents
are identified and established including both flight systems and flight to ground systems. General capability
and performance criteria are established for special areas of consideration such as electromagnetic compatibility
and lightning protection. For proper systems operations, systems performance data and operational information
are prepared such as operational data books, mission requirement documents, etc.

Although major Shuttle flight system elements have been individually managed through designated Shuttle
element project offices and related provisioning contractors, a relatively large quantity of supporting equip-
ment 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 equip-
ment, photographic camera systems, and bioinstrumentation. Each represents a multitude of engineering, manage-
ment, and evaluation activities. These include definition of requirements, establishment of contract, manage-
ment of contractor projects, evaluation of design and performance, and provisioning of equipment in a certified
"ready for use' configuration. Mission use of equipment also requires onsite processing for preparation and
related reconditioning for sequential missions.

Throughout the Orbiter program, particular attention is given to prediction of vehicle performance in each
area of function, to analysis of design, establishment and conduct of necessary tests and rectification of
actual vs. predicted performance difference. Since the Orbiter represents an integrated complex of technical
and engineering disciplines, specific test, evaluation and analysis subtasks have been assigned to the variety
of technical organizations at JSC. Included in these tasks are: providing technical expertise in the Orbiter
life support systems; performing engineering analysis, design definition, performance evaluation, and bread-
board testing for communications and tracking systems ground testing; providing expertise in guidance, naviga-
tion, control, instrumentation and electrical power distribution; management and operation of environmental
test chambers; analysis, evaluation and component testing of the Orbiter hydraulics system, auxiliary power
unit, orbital maneuvering system components, reaction control engine performance, reaction control system
engine valve leak detection techniques and development of initiator firing units; analysis and laboratory
testing for vehicle attachment and separation systems; design analysis of total Shuttle systems, Shuttle/
payload interface design, crew station evaluation and design, Shuttle airlock design evaluation, etc.; con-
duction of engineering analysis to determine overall vehicle performance characteristics in the area of aero-
dynamic performance, flight characteristics, performance, and dynamics including aeroelasticity.

The successful flight and operational performance of the Space Shuttle is dependent on the proper functioning
of integrated electronic equipments. 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 criticality of this system, very close attention is given to the iden-
tification of performance requirements, systems design, and integrated performance.
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A variety of avionic elements are included within the Space Shuttle system, each of which requires attention
of a group of technical experts. These elements include: guidance, navigation and control, data processing,
communication and tracking; instrumentation, displays and controls, solid rocket booster control and recovery
interface, power and control, and external tank propellant control and instrumentation.

Avionics and software testing and checkout in the Electronics Systems Test Laboratory and the Shuttle Avionics
Integration Laboratory have effectively supported the Approach and Landing Test (ALT) effort, and configuration
changeover for Orbital Flight Testing (OFT) is scheduled to start in 1979. Their purpose is to verify the
functional performance of Shuttle Integrated Avionics System and validate the system design and verify compati-
bility of the various radio frequency communication links.

For OFT training, the Orbiter Aeroflight Simulator (0OAS) was updated to the Orbiter Vehicle 102 configuration
to become the second crew station in the Shuttle Mission Simulator (SMS) complex. This complex will be the main
training facility but will be supplemented by a number of part task trainers and specialized training devices.
Initial training operations using the motion base of the SMS and full integrated simulations (SMS tied into MO
will begin in early 1979. This schedule will provide adequate support for the first manned orbital flight. The
training schedule requires 20 training hours per week per crew station. Involved in simulator operations are
the performance of simulator readiness, runs prior to the start of a scheduled program, assuring that all aspects
of the simulator required for the day's operation are functioning correctly; the operation of the simulators
during the exercises; and the documentation of any abnormal operation identified in the simulator performance
or configuration.

The Mission Control Center (MCC) update involves the management of the design, development, integration, and
testing of all MCC software required to support the Shuttle Orbital Flight Test (OFT) program. This includes
modifications to old programs, new or replacement programs, their integration in the MCC, the integration of the
MCC software and hardware, and software of the MCC for simulation, training, and actual flight operations. This
is a major design change to the MCC software and requires new programs for the telemetry, command, tracking, and
communications programs.

Orbital Flight Support includes a wide variety of planning activities ranging from operational concepts and
techniques to detailed systems operational procedures and checklists. Tasks include flight 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 initial planning for the selection and operation of
Shuttle OFT payloads.

Specific OFT flight planning and software products include preliminary operational flight profiles and opera-
tional flight profiles at launch minus 13 and four months respectively for each flight. A payloads opportunities
list keyed to each profile is provided in approximately the same timeframe. The flight planning activity en-
compasses the flight design, flight analysis, and utilization planning tasks for the OFT program. The flight
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design and flight analysis tasks include developing profiles on a preflight basis and supporting the development
of flight techniques for OFT.

Software development is concerned with the development, formulation, coordination, and implementation of the

requirements for all Orbiter onboard computer software in the guidance, targeting, navigation, and systems
management .

SPACE FLIGHT OPERATIONS 632 Permanent Positions (Civil Service)

JSC’s support of the Spacelab development effort includes establishing and controlling Shuttle interface with
the Spacelab, for overall safety requirements for the Shuttle/Spacelab combination, and support of MC in the
performance of its assigned responsibilities. JSC is responsible for crew training in conjunction with flight
hardware, and the development and operation of Shuttle/Spacelab simulators and trainers as well as Spacelab
support software resident in the Orbiter general purpose computer.

Upgrading the capability of the Mission Control Center to configure the MCC with the flight capability to
support two Orbiters simultaneously, a ground simulation network, and a MCC launch site interface requires
additional hardware, equipment, and software. Work will also be done to focus on determining the most efficient
method of operating the STS, provide for integrating payloads on the OFT flights, and provide facilities for
command and control of Shuttle/Spacelab attached payloads.

The advanced programs objective is to provide technical as well as programmatic data for the definition and
evaluation of potential future space programs and systems. In support of these activities, advanced development
and advanced studies are conducted to obtain significant performance and reliability improvements and to reduce
future program risks and development costs through the effective use of new technologies. In fiscal year 1980,
the advanced studies effort will concentrate on potential future early space stations and orbital transfer
vehicles. Advanced operational concepts related to integrated launch operations, orbital assembly of large
structures and orbital capability will be investigated in further detail. The advanced development effort will
support the advanced study concepts related to integrated launch operations, orbital assembly of large struc-
tures and orbital capability will be investigated in further detail. The advanced development effort will
support the advanced study concepts in all the major technical disciplines. Orbital operations studies will be
supported with design and testing of concepts applicable to assembly, maintenance and operation of large struc-
tures and complex satellite systems, rendezvous and inspection, and satellite retrieval and repair. Consumables
management and advanced instrumentation studies will also be continued, and the funding will provide for testing
and evaluation of major regenerative life support subsystems.
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PLANETARY EXPLORATION 39 Permanent Positions (Civil Service)

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, to provide curatorial support, to assist in
information dissemination and to interact with outside scientists. To provide this support the research group
must make an active contribution to our knowledge of the compositions, structures and evoluntionary histories
of the solid bodies of the solar system. Therefore, the Center has an ongoing program of analysis of planetary
materials and of remote sensing data, a theoretical studies program and 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 cooperation with the planetary science
community.

LIFE SCIENCES 94 Permanent Positions (Civil Service)

The Johnson Space 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. The
scientific activities are to define, develop and integrate biomedical experiments for life sciences payloads.
Additionally, these experiments are designed to utilize the space environment to accomplish medical and bio-
logical research for the benefit of man on Earth.

The medical activities provide for medical contingencies in flight involving onboard health services, training
for crewmen, ground-based medical support and medical evaluation of proposed crewmembers. These 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 incor-
porates medical research, operations, laboratory support and clinical medicine.

The bioengineering activities provide integration of dedicated life sciences, Spacelab experiments and inte-

gration for human experiments. To this end, experiments will be selected, and experiment hardware development
will be initiated.
SPACE APPLICATIONS 202 Permanent Positions (Civil Service)

The resource observations discipline is divided into three major areas: technology development, flight
projects, and applications projects. JSC's responsibility entails the conduct and implementation of major tasks
in each of these areas. Efforts are evenly divided among them and include the following specific activities:

1. Technology development is directed toward determining applications of remotely sensed data for agricul-
tural crop identification, crop acreage and yield estimation, forest mapping and inventory, soil moisture
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measurement, and vegetation cover monitoring. Studies of data systems and techniques, applicable to these and
other applications, are also being conducted.

2. Flight project responsibilities at JSC include the airborne instrumentation research project and Shuttle
payload instrument development and integration. Responding to airborne measurement requirements, generated by
NASA research and cooperative programs with the Departments of Agriculture, Interior, Defense, Commerce and
Energy and various state agencies, JSC develops and implements an aircraft support plan. Involved is the test-
ing, maintenance, and operation of a wide variety of remote sensors which provide data to investigators. Four
aircraft, capable of data acquisition from 500 to 63,000 feet, are operated; a Lockheed C-130, two General
Dynamics WB-57F's, and a Bell 206B helicopter. They are maintained at nearby Ellington Air Force Base.

Sensors currently being developed by JSC for flight on the Shuttle are the Large Format Stereo Camera and
Spaceborne Imaging Radar. In addition, JSC is responsible for mission management of the Office of Space and
Terrestrial Application 1 (OSTA 1) payload which includes integration of equipment to the pallet, integrating
the payload into the Orbiter, and real time mission support while in orbit.

3. Applications demonstration projects are being conducted with the Department of Interior's Bureau of Land
Management to monitor wildland vegetation, the St. Regis Paper Company to map and inventory forestland, the
Corps of Engineers to detect and map water impoundments, and the State of Texas to inventory statewide natural
resources. The objective of these applications demonstration projects is to transfer aerospace remote sensing
systems and techniques to the public and private sectors.

TECHNOLOGY UTILIZATION 4 Permanent Positions (Civil Service)

The Technology Utilization program transfers new knowledge and innovative technology resulting from NASA's
research and development programs for application in industry, medicine and important public sector areas such
as urban development. The Technical Planning Office at JSC provides program office direction for the Technology
Utilization program at JSC and provides engineering support to analyze the feasibility of space application to
ground-based operations, such as: telecare, feeding the elderly, and bioisolation garment.

AERONAUTICAL RESEARCH AND TECHNOLOGY 3 Permanent Positions (Civil Service)

Studies working towards improving aircraft fire safety through evaluating advanced materials to reduce fire
and toxicity threats.
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SPACE RESEARCH AND TECHNOLOGY 7 Permanent Positions (Civil Service)

Systems and design studies are being performed to provide the necessary analytical results which permit the
successful transfusion of the technology developed under the research and technology base into systems and
experimental programs. One example of this effort is the Orbiter Research and Technology Experiments Program
(OEX); the intent of which is to collect research and technology data by utilizing the currently planned Devel-
opmental Flight Instrumentation (DFI) and Orbital Flight Instrumentation (OFI) configuration of the Orbiter
Vehicle.

ENERGY TECHNOLOGY 20 Permanent Positions (Civil Service)
Engineering manpower will be used for Space Solar Power System Definition. This will involve in-house
engineering definition studies and contract management. The studies will involve a systematic comparative

assessment of power conversion options (photovoltaic versus thermal, silicon versus gallium arsenite, etc.);
major systems trades such as the location of the space construction activity (low earth orbit versus geo-
synchronous orbit); and critical systems definition (rotary joint, phase control, etc.). Also, the studies
will provide for a second iteration of elements and emphasize techniques of space construction, construction
base definition, logistics and operations, and definition of required development program.

CENTER MANAGEMENT AND OPERATIONS SUPPORT 537 Permanent Positions (Civil Service)

Center Management and Operations Support is defined as that support or service being provided to all Johnson
Space Center organizations which cannot be directly identified to a specific benefitting program or project.
The civil service personnel involved are:

Director and Staff - The Center Director, Deputy Director and immediate staff, e.g., Legal, Patent Counsel,
Equal Opportunity, Technical Planning, and Public Affairs.

Management Support - Includes a wide range of activity categorized as business management support for programs
and functional organizations for the entire Center. Specific functions include resource and budget management,
program control, contracting and procurement, personnel management, property management, financial management,
resource control, and management systems and analyses.

Operations Support - This is a broad spectrum of activity that is required to maintain and operate facilities,
buildings, and equipment; and to provide the normal housekeeping services and logistics support for the person-
nel who manage and conduct the affairs of the Center. Specific activities are:
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Maintenance and operation of all buildings and facilities
Data processing and computer support

Reliability and quality assurance

Centerwide security and protection

Fire protection

Custodial services

Logistics support including transportation, supplies, etc.
Medical care of employees

Photographic and graphic support

PERSONNEL. AND RELATED COSTS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

PERSONNEL AND REIATED COSTS..vvuunnssssnnnnnsssnnnnnssssnnnns 110.801 113.183 118,022 118.522

Basis of Fund Requirements

Compensation and Benefits

1. Compensation

a. Permanent poSitiONS . isssssnnnnsnnssssssnnnnnnnnnnns 97,447 99,050 103,124 103,366

b. Nonpermanent...oseeessssssssansssnnssnsnsnnnsnnnnsss 1,086 1,134 1,568 1,598

c. Reimbursable detailees.. tiivesnsnnsnssnsansnnsnnanns 1,334 1,905 1,885 1,993

d. Overtime and other compensation s .vessesassnsasnnnnns 406 624 589 590
Subtotal, CompensatioN s sesssassansnsssnnnnnnnnnnns 100,273 102,713 107,166 107,547

2. BenefitS.iesesrassanassansssanssnsssanssnnassannansannnnnns 9,960 9,955 10,306 10,365
Subtotal « Compensation and BenefitS.uuuaessnnnnsnnnnsns 110 4233 112,668 117,472 117,912

Supporting Costs

1. Transfer of personnel ceueeseessnssnnsnnsnnsnnnnnnnnnnnns 161 150 110 145
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Personnel traiNiNg.eessssssssssnssssnnnnssannnnnsnnnnnnss 407 365 440 465
Subtotal, Supporting CoOStS... secsssscssssasssnnnssnnns 568 515 550 610

Total, Personnel and Related COStS... wuwuuuaannnnnnnnnss 110.801 113.183 118.022 118,522

A. Compensation and BenefitS. cuveuvsnnnsnnssnnnnnnnnnsnnnnnnnss 110,233 112,668 117,472 117.912
1. CompensatioON suusssssssassssnssnnnsnnnssnsssnsssnsssnnnss 100,273 102,713 107,166 107 .547

a. Permanent poSitiONS .usesassnsnsnssnsnsnnnnnnnnnnnnns 97,447 99,050 103,124 103,366

The funds shown above will support 3,445 permanent positions in 1980. The increase from the 1979

budget estimate to the 1979 current estimate is due to the October 1978 pay raise, partially offset by the re-
duction in civil service positions.

Basis of Cost for Permanent Positions

In 1980 the cost of permanent positions will be $103,366,000, an increase of $242,000 from 1979. This
increase results from the following:

Cost of permanent positions in 1979 ...cueussusnsnnsnnnnnnnnns 103,124
Cost increase iN 1980 cusssssnsssansnsnnansnsnnansnnnnannnnns +2,543
Within grade advances and career development
Full year effect of 1979 actions. cvuvussnnnnnnnns +843
Partial year effect of 1980 actions.. vacessassnns +787
Full year effect of 1978 pay raise... sesusssnnnss +116
Two extra paid days in 1980.. sesessssassssannnnns +797
Cost of decreases in 1980 -2,301
Turnover savings
Full year effect of 1979 actions.. sssssssssnnnnns -740
Partial year effect of 1980 actions.... suessassas -1,561

Cost of permanent positions in 1980..ccsssssssssssssssnnnnnns 103.366 RV 1-12




1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Nonpermanent positions

O o 1 1,086 1,134 1,568 1,598
2. WOrKyearS susssssssssssnsnnsnnnnsnnnnnnnnnnnnnnns 128 125 165 160

The increase from the 1979 budget estimate to the 1979 current estimate is due to the addi-

tional requirements in the youth opportunity program and the establishment of the part-time employment
The 1980 plan includes 160 workyears which is reduced from 1979 to reflect the absorption of the

program. . :
part-time program into the permanent position ceiling. This effort will support the following programs
as shown:
Program VWrkyears
Cooperative training programs.... sessssssssssssssssassnnsnnsnnsnnsnss 75
SUMMEr ProgramsS. .seessssssssssssssssssssnsnnssssssnnnsssnnnnnnnnsnnnns 33
Youth opportunity programs.........  sessssssssssssssssssnsnnnnnnnnnnns 31
Other tempOrarieS cusssssssssnsssnssnnsannssnnsnnnnsnnnannssnnnnnnsnns 21
TOtal seuseusnnnannusnnnnnnnnnnsnnnnnnnsnsnnnnnnnnsnnnnnnnnnnnnnnnns 160
c. Reimbursable detaileeSeicsannsannsssnssansannnsnnnnnn 1,334 1,905 1,885 1,993

The military personnel detailed to the Johnson Space Center on a reimbursable basis are individuals
experienced in manned flight and related fields. Each individual performs an essential and critical function

to the current and future programs.

Individuals with knowledge, experience, and with a " flight'™ background, are essential to the manned
flight programs. The individuals most readily available within the Government ranks are in the military. The
additional requirement for keeping the military informed on manned space flight technology is also essential.

One civilian employee, experienced in the field of medicine, is also detailed, on a reimbursable
basis, to the Johnson Space Center.
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The increase in 1979 over 1978 is due to the addition of new astronauts and mission specialists

for the Shuttle programs. The workyears remain level from 1979 to 1980 with cost increases resulting from
salary increases and career development.

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

d. Overtime and other compensation sssssssssssssssnnnnns 406 624 589 590
Overtime in 1980 will be used primarily for the orbital test flights, e.g., crew training, trajectory
optimization, data reduction, integration laboratory, and related support activities. In addition, there are

numerous source selection boards, earth resources application system verification programs and other activities

that necessitate some extension of the normal work day or week. Costs remain essentially level from 1979 to
1980.

2. BenefilS.. veusensansnnsnnsnsnnsnnsnnnnnnnnnnnnnnnnnnnnns 9,960 9,955 10,293 10,342

Following are the amounts of contribution by category:

Category of Costs

Civil Service Retirement FUND s s s s s snsnsnnsnsnannnnns 6,835 7,018 7,297 7,288
Employee life insurancCe... cueeusesssssssssnssnnnnnns 401 408 410 410
Employee health insurance..........  seisssassansannnns 1,862 1,824 1,825 1,892
Workman's compensation. susssssssssssssssssasnsannnns 567 572 572 573
FICA. tiinernenannnnsnannsnnnasnsnnnannnnnnnnnnnnnnns 30 17 36 36
Incentive AWArdS.. seessssssassansansansnnsnnnnnnnnns 163 115 165 165
SEVErencCe Pay.... sssssssssssssssnssssssnsnsnnnnnnnns 102 - --- ---
Other benefitS. cvesasssssssnanannssnsnsnnnannnnnnnnns T 1 1 1

TOtal... susssssssssasasasasasasasasasasnsnsnnnnnns 9.960 9.955 10,306 10,365

The increase from the 1979 budget to current estimate is due to the October 1978 pay raise, partially
offset by a reduction in civil service positions. The increase in 1980 over 1979 is related to the increases
in personnel compensation and reflects the savings resulting from the manpower reductions.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Supporting COStS. sesusssssnnnnssnannnsnnnnnsnnnnnnnnnnnnnsns 568 515 550 610

1. Transfer of personnel suseeesnssnasnssnnsnssannsnnnnnnnns 161 150 110 145

This category includes cost of subsistence and temporary expenses, real estate, miscellaneous moving
expenses and movement of household goods made necessary with the transferring of personnel. The decrease from
the 1979 budget estimate to the 1979 current estimate is due to the fact that some of the cost anticipated in
1979 actually occurred in 1978. The increase in 1980 is due to increased numbers of transfers as a result of
the transition to the operational phase of the Shuttle program which will necessitate some reassignment of
personnel from JSC to the Kennedy Space Center and vice versa.

2. Personnel training 407 365 440 465

Training is a prime objective to permit employees to advance to more responsible positions. This also
provides the Center with more highly motivated and experienced personnel not readily available in the labor
market. These funds provide the means to meet the training requirements of the untrained, unskilled minorities,
and to provide the training necessary to keep those employees with technological expertise abreast of the latest
state-of-the-art in their respective fields. Training increases from the 1979 budget estimate to the 1979
current estimate to reflect 1978 experience and provide for additional "Upward Mobility'" training. The increase
in 1980 over 1979 reflects higher tuition rates.

TRAVEL
A1 TRAVEL. seuvuseususannsnnnsnnasnnsnnnnnnnnsnnnnsnnnnnnnnnnns 3,240 3.626 3.505 3.781
Basis of Fund Requirements
A, Program Travel... tucsesssssanasasssssnnnnnnnnnnnnnnnnnnnnnns 2,764 3,072 3,054 3,265
B. Scientific and Technical Meeting Travel svusssssssssssssnnnnns 120 175 101 115
C. Mangement and Operations Travel. ...vviiiinainnainnainnasnnns 356 379 350 401
Total, Travel.......  cuuieisecasnsnnsnsnsnsnsnnnnnnnnnnnnns 3.240 3.626 3,505 3,781




1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Daollars)

A. Program Travel ciuseesssssassnsssnnsnnssnnsnnsnnnsnnnnnnsnnsns 2,764 3,072 3,054 3,265

Program travel is specifically required for the accomplishment of the Center's mission and accounts for
86 percent of the travel budget for 1980. Program travel in 1980 will require about 7,929 trips, an increase
of 259 trips over those anticipated in the 1979 budget. Travel to support Space Shuttle development and produc-
tion is expected to continue in 1980 at approximately the same level experienced in 1979. However, travel
required to support Space Transportation System operations will increase, particularly in the area of payload
development and the generation, review and interchange of the thermal, structural and dynamic mathematical

models required for integration of the various payloads.

B. Scientific and Technical Meeting Travel susssssssssnsnannnnnss 120 175 101 115

Scientific and technical meeting 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 JSC as well as to present both accomplishments and problems to their associ-
ates. Many of the meetings are working panels convened to solve certain problems for the benefit of the
Government. Approximately 205 trips are planned in 1980 to attend scientific and technical meetings. Symposia
and technical seminars related to the earth observation program and lunar samples are a major requirement in
this area. The decrease from the 1979 budget estimate to the 1979 current estimate reflects a decrease to ap-
proximately the 1978 actual experience. The level of travel in 1980 is expected to remain approximately the
same as 1979.

C. Management and Operations Travel... suusseseessssananssnnnnnns 356 379 350 401

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 to the
Center's top management to NASA Headquarters and other NASA Centers, and local transportation. The 1979
current estimate was reduced from the 1979 budget estimate to provide for fund requirements in other areas.
The increase in 1980 reflects increases in source evaluation board activities.

FACILITIES SERVICES

The Johnson Space Center (JSC) is located on 1,620 acres with a complex of laboratory and office-
type buildings as well as test facilities. This complex encompasses 2,785,820 gross square feet of building
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space in 22 major buildings. Also included are 11 major technical facilities. This physical plant supports an
average daily on-Center population of 7,100 to 7,500 personnel. Many of the test facilities are utilized on
schedules involving more than one shift and off-peak hours.

The budget estimates also include certain resources associated with plant needs at the White Sands Test
Facility (WSTF) and for facilities used at Ellington Air Force Base (EAFB) under permit from the Air Force.

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

III. FACILITIES SERVICES... siiussssnnsssasnsssnnsssasnnsnnannns 15.876 17.560 14.945 17.667

A. Maintenance and Related Services

1. FacilitieS..... seeussusssssssnsansnsnnnnsnnnnnnsnnnnnnns 6,965 6,540 4,674 6,717

2. EQUIPDMENt s uuuecnusuusasnunusnssnunusaanunuusnsnunusnenss 431 __ 410 __ 387 394
Subtotal....... siiiiiisissessasssrs s s s s a s 7,396 6,950 5,061 7,111

B. Custodial ServiCes........  cussssssssssssssssssnssannnnnnnnns 2,335 2,378 2,736 3,086
C. Utility ServiCesS. cuseussnssnsnnsnnsnnsnnsnnsnnsnnsnnsnnsnnns _ 6,145 8,232 _ 7,148 _7,470
Total, Facilities Services.. susssssssssssssnsnnnsnnnnnnnas 15,876 17.560 14,945 17.667

A. Maintenance and Related ServiCesS... sssssssssssnssssssssnnns 7,396 6,950 5,061 7,111
1. Facilities... weceseausassnsssssssnsnnnnnsnnsnnsnnsnnnns 6,965 6,540 4,674 6,717

This activity involves not only JSC facilities at Houston but also White Sands Test Facility (WSTF) and
Ellington Air Force Base (EAFB). 1t provides for 219 workyears of effort and is essentially a continuation of
that level of effort to be provided in 1979. The reduction from the 1979 budget estimate to the 1979 current
estimate reflects a rephasing of support contract funding to align it with the year in which the work is per-
formed. The 1980 estimate provides for full year funding of the contracts and the cost of negotiated support

contract wage increases. Major types of support in this area are:
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

a. Routine facilities work (14 workyears of effort) ssessessennsnnsnnsnnsansnnsnnsnnnnnns 518

Provides for routine facilities support for utility systems, roads and grounds, and administrative
office alteration at JSC, WSTF, and EAFB.

b. Grounds maintenance (24 workyears Of effort) sessessssessnnsnennsnnsnsnnsnsnnnnnnnnns 419

Provides for mowing and edging of 540 acres of improved land and mowing 775 acres of unimproved
land. Also included is cultivation, mulching, fertilizing, insect control, and care of trees and shrubs.

c. Maintenance and operations to include routine maintenance of applicable facilities at:

JSC (98 workyears Of effOrt) cuouuasessuassunnnnsunnnsnnnnnsnnnnnsnnnnnnnnnssnnnnnnnnns 3,015
WSTF (63 workyears of effort) covuseeeunansnnansnnanssnnnnsnnnnsnnnnsnnnnnnnnnnnnnnnns 1,498

The above activity includes minor maintenance work, including painting at JSC and Ellington Air
Force Base.

d. Facilities design and engineering at JSC (20 workyears of effort) ssrsssssssnnnnnnnnns 503
This includes facility engineering consisting of engineering design, drafting and specifications

preparation for construction of facilities, minor construction and repair projects, and other facility and
system design and modification tasks. Also included is minor facility support to Ellington Air Force Base.

e. Supplies and facilities eqUIPMENT s v sunssunnssnnsnnnnsnnnsnnnsnnnsnnnnnnnnnnnnnnnns 764

Included under this category are materials, hardware and equipment that are used to maintain the
facilities at JSC and WSTF.

2. EQUIPMENt cuueusnsnnsnnnnsnnnnnnnnnsnnnnnnnnnnnnnnnnnnnnns 431 410 387 394

a. Equipment maintenNanNCe. s ssss s s s s s s s s s s s s s s s sssssasssssssas s s sas s s e sssss s s saassssnas 361

Provides maintenance support for administrative equipment at JSC, WSTF, and EAFB and involves mainly
office-type equipment services by local businesses.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Closed circuit TV maintenance and operatiONsssssssssssssssssssssssnnannnnnnnnnnnnnnns 33

One workyear is required for the maintenance and operation of JSC's closed circuit TV system for
administrative purposes.

B. Custodial ServiCes... svessssssssssssnssssssnnnnnnnnnnnnnnnnns 2,335 2,378 2,736 3,086

This activity involves 234 workyears of support contractor effort at JSC to provide security guard services,
janitorial services, fire fighting and ambulance services. The increase from the 1979 budget estimate is due to
the fact that the proposed conversion to the volunteer fire department did not prove feasible. The 1979 current
estimate is based on NASA continuing to provide effort (through a support contractor) for primary response,
safety inspections and alarm maintenance. The increase in 1980 is due primarily to negotiated support contract
wage increases.

1. Security guard services (60 workyears Of effort) cueeveassassnnsnnnnnnsnnnnnnnnnnnnnnnnnns 1,029
This activity includes:
a. Badging all on-site personnel and visitors.
b. Policing 13,000 vehicles daily at five gates. One gate is covered 24 hours a day, seven days a
week, and the other four gates are covered for 12 hours a day, five days a week.
c. Protecting all Government facilities and equipment.
2. Janitorial services (151 workyears of effOrt) seseasessanansssanassanansasanssnannnnnnnnns 1,433
Provides janitorial services in these areas:
a Maintains approximately 2,555,465 square feet of area.
b. Periodically replaces 10,000 lights.
c Remove 144 cubic yards of trash daily.
d

Laundry services from two off-site firms.

3. Fire Protection (23 workyears Of effOrt) suuusueeceeeessnnnnnnanssssnnnnnnnnnsnsssnnnnnnnnns 624
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This activity includes:

a. Industrial safety and inspection (e.g., compliance with OSHA regulations)
b. Maintenance of alarms and fixed fire fighting equipment
c. Technical interface with Houston Fire Department for fire fighting activities

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

C. Utilities ServiCeS... ssssssssssssansassssnsansssnsannsnnnnnns 6,145 8,232 7,148 7,470

Includes purchased utilities and 44 workyears of support contractor effort for the operation and maintenance
of the utility distribution system at JSC. The increase from 1978 actual to 1979 current reflects 17.8%rate
increase in natural gas and 14.4% increase in electricity. The increase from the 1979 current estimate to the
1980 estimate reflects rate increases partially offset by 8.7% reduction as a result of conversion from natural
gas to electricity. The decrease from the 1979 budget to the 1979 current reflects rate increases which were
not as great as anticipated. The purchased utilities are outlined below:

1. EleCtriCity suuussunusssunnssnnnsannsnanassnnnsnnsnsnsnnsssnnsnsnsnssnnsnnnsnnsnnsnnnnnnns 4,529

JSC (135,107 M KWH)
WSTF (8,600 M KWH)

2. Natural gas..........c.iiis awssssssssssssssssasssssaassssna s san R s Ea R ana R nan e 1,244

JSC (335,085 MCF)
WSTF (17,000 MCP

3. WALl . s s msmmssssssssssssssssssssssssssssssssssssssssssssssnnsssssssssnnnsnnsss 179

o

IV, TECHNICAL SERVICES....... seseassssnssssnnsnsnnsnannsnannnnns 7.332 6,785 6.395 7.00
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Basis of Fund Requirements

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. Automatic Data Processing

1. EQUIPMENt s v eusansnssusnnnnsnsnnsnsnnnnsnnnnsnsnnsnsnsssss 2,481 2,249 2,266 2,300
2. OperationS.. sussssssssssassassnnsnnssnnnnnnnnnnnnnnnnnnns 2,401 2,488 2,115 2,540
Subtotal seeennnnnnnnnnnnssssssnnsnnnnnnnnnnnnnnnnnnnnns 4,882 4,737 4,381 4,840

B. Scientific and Technical Information

O N o o U 74 81 90 96

2. Education and Information.s.esesesanananananasasnsnnnnnnns 1,365 688 671 682
Subtotal. sesssssussnnnnnnnnnnnnnnnnns  srssssssssssaaaans 1,439 769 761 778

C. Shop Support ServiCeS.ssasssssssnssssssssssnnsnnssnnnnnnnnnns 1,011 1,279 1,253 1,388
Total, Technical ServiCeSiussssssannsasnssannsannnnnnnsnnns 7.332 6.785 6.395 7.006

A. Automatic Data ProCeSSiNgsussssassssssassssssnnnnsnnnnnnnnnns 4,882 4,737 4,381 4,840

This activity provides accounting and management information to satisfy requirements of NASA management and
external authority. Included is support of all JSC administrative functions and the lease and maintenance costs
of all multiuse ADP equipment within JSC's Central Computer Facility. The increase from 1979 to 1980 is due
mainly to negotiated support contractor wage increases. The level of effort remains essentially the same.

1. EQUIPMENt s s susssnnsssnnnnnnsnsnnnnnnnnnnnnnnnnnnnnnnnnns 2,481 2,249 2,266 2,300

Covered herein are the maintenance costs of all JSC owned ADP equipment and the lease costs of all
leased ADP hardware within the Central Computer Facility. These hardware systems includes four Univac 1108, one
Univac 1110, one Univac 9300, one IBM 360/22, one IBM 360/30, one CDC 3200, and one Mohawk (data entry) computer
system. Also included is associated peripheral equipment such as two microfilm processors, various terminals,

and keypunch.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. OperationNSasasassssssssssnsnssasassnssnsssnsnsnnsnnnnnnns 2,401 2,488 2,115 2,540

ADP systems supported include Institutional Management, Financial and Accounting, Procurement, Tracking
and Contractual Status, Personnel Management Information, and Utility Branch.

a. Computer programming requiring 24 workyears of effort at a cost of $903,000.

b. Keypunch, operators, and other support personnel requiring 48 workyears plus purchased supplies,
materials, and software programs for a total of $1,637,000.

B. Scientific and Technical Information...........  sesseeeaannsss 1,439 769 761 778

This activity, requiring 37 support contractor workyears, provides for the operation of a technical library
at JSC, a public affairs educational and informational program, and support to the Center in the provision of
various scientific and technical information services. The modest increase in 1980 is due to negotiated
support contractor wage increases.

1. Libraryceuessessssassassasasnannnsnnnnnnnsnnnnnnnnnnnnnnns 74 81 90 96
Six workyears provide cataloging and indexing services and provide initial distribution of publications
in the operation of the JSC Technical Library. This includes, on a monthly basis, cataloging about 170 books,
indexing approximately 730 reports, and distributing about 50,000 publications.
2. Education and information. cesssssssssssssssanssnnsnnnnnnn 1,365 688 671 682

Thirty-one workyears of support contractor effort are used to support a JSC public affairs program.
Included are: exhibit management and refurbishment; visitor orientation tours; lecturing; mail answering
services; and other activities.

C. Shop Support and ServiCeSaessassssssasssssnsssansasnsannnnnnns 1,011 1,279 1,253 1,388

Fifty-one workyears of support contractor effort provide the Center with support in the areas of graphics,
publications, and audiovisual material. Micro-images are prepared from hard copy and vice-versa. Editorial
services are provided for JSC publications. Graphic materials are prepared for use in presentations and senior
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management meetings. Motion pictures, from script to screen, and film clips are produced to support Center
Management and Public Affairs. Various kinds of film are processed and reproductions and reprints made. The
increase from 1979 to 1980 is due to negotiated support contractor wage increases.

MANAGEMENT AND OPERATIONS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

V. MANAGEMENT AND OPERATIONS ...:icusessssnsnsnnsssnsnnnsnnsnannns 9.405 9.142 11.296 9.490

Basic of Fund Requirements

A.  Administrative CommunNiCatioONS. susssssssssnssnsnssannsasnnnnnn 2,271 2,737 2,426 2,437
B. Printing and ReproducCtioN sesessssssasassssnnnsnsnnnnsnnnnnnns 823 572 750 761
C. TransportatioN.esesssssssssssasssssssssssnnnsnnsnnnnsnnnnnnnns 954 814 3,120 825
D. Installation Common SErviCeS.. sssssssssanssasnssnnssnnnnnnnns 5,357 5,019 5,000 5,467

Total, Management and OperationS sesssssssssssassnsnnnnnnnns 9.405 9.142 11.296 9.490
A.  Administrative CommunicationS sssessssnsssssssssnnssnssnnsnnns 2,271 2,737 2,426 2,437

Communications support for JSC and WSIF consist of local telephone service, long distance telephone service,
and various kinds of other nontelephone communications. The same level of support is projected for FY 1980 as
occurred in FY 1979. The decrease from the 1979 budget estimate to the 1979 current estimate is primarily the
result of transferring postage from communications to installation support services.

1. Local telephone ServiCe... sesussssssssanssssnnsssnsnnsssssnnsssnnnnsssnnnnsssnnnnnssnnns 1,330

The major part of this covers 3,580 Centrex lines and 6,330 telephone instruments at JSC. Also included
are 292 telephones at WSIF and local telephone service at: Draper Labs, Cambridge, MA;, Grumman, Bethpage, NY;
and SAMSO, E| Segundo, CA. About 175 local circuits at JSC and 2 at WSTF (Fire Alarms, Burglar Alarms, Public
Address, Data, etc.) are included within this category.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Long distance telephone service..... 967
a. Federal Telecommunications System (FTS) use was 932,615 calls in Fy 1978.
b. Tolls or commercial long distance calls are about 1,000 a month at JSC and 5 a month at WSTF.

c. Four leased lines are employed: two circuits from WSIF to Las Cruces, NM, and two circuits from
JSC to GA in Austin, TX. All are teletype circuits except the WSTF/Las Cruces, NM, which are voice.

3. Nontelephone communicatioNns cusesssssssssssssssssnsssnsssnsassssnsssnssnnsanssanssnnnnnnss 140

a. Teletype costs include: Western Union Lease costs, DOD Classified Teletype Network Access costs,
TWX or message charges.

b. Other communications include a UPI Wire Service for the Public Affairs Office and eight radio
networks (Fire/Security, Custodial, etc.).

B. Printing and RepPrOdUCTION « s« s s s s s s s sssssssssnssnnsnnnsnnsssss 823 572 750 761

JSC's basic printing requirements are handled by maintaining an on-site printing plant operated by JSC
personnel. This printing plant produces approximately 36,000,000 units of printing each year. In addition to
this on-site printing plant, JSC must also purchase from private firms, via Government Printing Office contracts,
about 43,000,000 units of printing each year. This purchased printing is a combination of an overflow require-
ment that cannot be handled with the on-site workload and often is of such type that cannot be handled with the
limited capability of the on-site equipment. The 1979 current estimate reflects the transferring of shuttle
printing from contractor to in-house.

C. TranSPOTrtaATiON sussssssssnsssssssssssssssssssssssssnsssnnnsssnns 954 814 3,120 825

Transportation functions at JSC involve seven workyears of effort. Also included are administrative air-
craft maintenance costs, and lease of trucks from General Services Administration (GSA). The 1979 current
estimate is higher than the 1979 budget estimate because of the proposed replacement of an administrative air-
craft in 1979. The level of effort for these services in 1980 is expected to be the same as that in 1979.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

D. Installation Common SEerviCeS... ssssssssssnsssnsannsannsnnnnnn 5,357 5,019 5,000 5,467

These services, requiring 163 workyears of support contractor effort, support Center management and staff
activities, provide medical services, and cover various installation support services. The increase from
Fy 1979 to 1980 is due primarily to negotiated support contractor wage increases.

1. Center management and staff .uuscesscanscnnnsanssnnssnnssnnasnnnsnnasnnnsnnnsnnnnnnnnnnns 38
Costs involved in patent searches and applications.
2. Medical services..... 1,226

This activity provides support in two main categories: occupational medicine and environmental health.
Total support contractor workyears required is 39.

a. Occupational MEdICINE s« u s sssssssssssssssssssssssssssssssssssssssssssssssnssssssnsss 871

Occupational medicine consists of 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. Total workyears are 26.

b. Environmental health o ueusseesssssssnssssssssssssssssssssssssssssssssssssssssssnsssnss 355

Environmental health consists of industrial hygiene, radiological health, and an environmental
health lab at a total of 13 workyears.

3. Installation support services...... 4,203

Included here, requiring 124 workyears of support contractor effort, are all administrative support
services not specifically identified elsewhere. Among these services are the purchase of administrative
supplies and equipment, the cataloging of supplies and equipment, warehousing and storage, moving and hauling,
forms distribution, vehicle drivers and dispatchers, Ellington Air Force Base (EAFB) support, and many smaller
miscellaneous services.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

a. Administrative supplies, materials and equUIipPMENt sssssssssssaanssnnssssssssnnnnnnnnnns 1,337

Included in this category are supplies, materials and equipment that are used to support the
administrative function at JSC and WSTF.

b. Cataloging of supplies and eqUIPMENT cuuesusssnssnssnnsnnnsnnsnnnsnnsnnnnnnnnnnnnnnsns 312

Twenty workyears are required for identification and cataloging requests for supplies into the
proper Federal Supply Groups, placing orders on the proper Federal Schedule Contracts, maintaining a stores
stock catalog, etc.

C. Warehousing and StOragessssssssassssnsssasassssnsasnsassnnnsannsannnsnsnnnsnnnnnnnnns 908

Fifty-eight workyears are needed to operate a central receiving depot for supplies, a warehousing
and storage function (including bonded storage and storage of hazardous materials) and a stock issuance service.

0. POSTAQE auuuuuumunssssssssssssssssssssssnsasssssnsnsnnnnnnsnsnssssnssssssssssssssssnsnnns 482
Administratively handled by NASA Headquarters.
€. Moving and hauling ceseessssssassnssnsnsnssansnssnssnsnsnnsnssnssnssnssnnnnsnnsnnnnnnns 595

Thirty-eight workyears are required to handle shipping and packing of supplies and equipment both
locally and for long distance movement, moving and hauling of items locally, and delivery of items purchased
from local firms.

f. FOrms diStribDULtIiON u s ssssssssssssssssssssssss828s 58885”55285 :588258%ss288s8ssss82sssssssnssz 128

Eight workyears are required for the distribution of approximately 600,000 forms and publications
each year.

g. Administrative SUPPOIt s ussssasssssssssssssnnssnasssasassnsnsnnsssnsnssnnnsnnnssnnssss 441

This category covers the cost of local transportation within the JSC area provided by GSA, the
JSC share of operating costs at Ellington Air Force Base, and the cost of stenographic services and torts and

claims.
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1980 ESTIMATES

JOHN F. KENNEDY SPACE CENTER

DESCRIPTION

The John F. Kennedy Space Center is located approximately 50 miles east of Orlando, Florida. The total land
and 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
(296 acres), and Florida-owned submerged lands with Deed of Dedication (55,795 acres).

Expendable launch vehicle operations are conducted at both the Air Force's Eastern Test Range, Cape
Canaveral Air Force Station and the Western Test Range at Vandenberg Air Force Base, California, which is
located 6 miles west of Lompoc, California. Space Shuttle flights will begin at KSC in 1979 and at Vandenberg
in 1983.

The capital investment at the Kennedy Space Center and the Western Test Range, including fixed assets in
progress and contractor-held facilities as of September 30, 1978 was $1,329,176,000.

CENTER ROLES AND MISSIONS

The Kennedy Space Center (KSC) 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. This site was chosen because of its
unique geographical characteristics, climate, local growth capability, accessibility, and availability. The
Center has since grown to become the major Free World launch site with a unique civil service staff of un-
paralleled expertise in the field of test, checkout, and launch of space vehicles and in the design of associ-
ated ground support equipment. The technical facilities developed at KSC represent a recognized national
resource. The principal roles are:

Space Transportation System (STS) Ground Operations - includes launch operations, Solid Rocket Booster (SRB)
retrieval, STS refurbishment and turnaround, Levels | and II integration, Spacelab Level TIIT and IV integration,
integrated logistics and transportation and postlanding operations, and flight line medical and biomedical
support.

STS Sustaining Engineering - includes configuration management, operational hardware accommodations and
modifications.
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Expendable Launch Vehicle Operations - includes launch preparation and checkout for the current inventory of
launch vehicles.

SUMMARY OF RESOURCES REQUIREMENTS

FUNDS
1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Daollars)

I. Personnel and Related COStS.. sivivunncnrnnnnnnssnnnnnnsns 64,543 66,705 70,123 70,502
o 1 I - LY = 2,120 2,338 2,416 2,368
111, Facilities ServiCeS.useessannsannsansannsnnsnansnnnsnnsss 22,023 27,906 26,216 31,421
IV. Technical ServiCes.. tvessssssassssnssnasannnsnnnnsnnnnsnns 5,733 6,182 6,444 6,987
V. Management and Operations cuveeeeesssssssssssssnaassnnnnnns 19,346 15,300 15,708 16,871

Total, fund requUIremMeNntS « v runernnssnnssnnsnnnsnnnsns 113,765 118.431 120.907 128.149
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Distribution of Permanent Positions by Program

Direct Positions

Space Transportation SyStemMS.sasssssssssssssasnssssnsssssnnnns

Space ShuttleIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Space flight OperationsIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Expendable launch vehicCleS cussssssssnnnsnnssnssnnnnnnnnnnns

Space Sciencellllllllllllllllllllllllllllllllllllllllllllllll

Life SCienCeSllllllllllllllllllllllllllllllllllllllllllllll

Space and Terrestrial ApplicationS .usessassssssnssnssnnsnnnns

Space appliCationSlllllllllllllllllllllllllllllllllllllllll
TEChr]OIOgy utiIizationlllllllllllllllllllllllllllllllllllll

Aeronautics and Space TechnOlOQY ssssssssnssssnssssnsnsnnnnnns

Space research and technolOogy ssssssssssssssssssssnssnnnnnns
Energy teChnoIOgyllllllllllllllllllllllllllllllllllllllllll

SUthtal, direCt positionslllllllllllllllllllllllllllllll

Center Management and Operations Support POSItIONS..ssssssnsnns

Total. permanent POSITIONS susssssssssssnssnnnsnnsnsnnnnnnnnns

1979
1978 Budget Current
Actual Estimate Estimate
12625 1,654 1,627
1,224 1.089 1.225
218 434 250
183 131 152
2 3 2
2 3 2
11 17 10
9 12 9
2 5 1
3 - 2
2 - 1
1 -— 1
1,641 1,674 1,641
538 533 552
2.179 2. 207 2.193

1980
Budget

Estimate

1.146
342
136

[ )]

N

PR

1.635

552

N
[y
(o]
~
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PROGRAM DESCRIPTION

SPACE SHUTTLE 1,146 Permanent Positions (Civil Service)

The Kennedy Space Center has been assigned the Launch and Landing Project of the Space Shuttle program. Major
roles for the accomplishment of this responsibility include launch systems development and ground operations.
In the performance of these roles, 1980 will represent a period of continuing activity at KSC in preparation for
fully operational shuttle. Orbiter 102 will be used for the first manned orbital flight in late 1979, and prepara-
tions will be in progress for three additional orbital test flights during 1980.

Construction of new launch support facilities and modification of existing facilities will be complete with
installation and checkout of remaining support equipment in preparation for scheduled flights. Major facilities
involved are:

Orbiter Landing Facility (OLF)

The installation and checkout of operational television (OTV) will be completed. This system along with the
ground support equipment previously installed will support Shuttle landings after the fourth orbital flight
test.

Orbiter Processing Facility (OPF)

Integration and checkout of all ground support systems in the Low Bay Annex and High Bay 2 will continue in
preparation to be completed when the second orbiter arrives at KSC in 1981.

Vehicle Assembly Building (VAB)

Modification of support systems and equipment will continue in preparation for the Solid Rocket Boosters and
External Tanks as well as full Shuttle integrated operations. |Installation and checkout of support equipment
in High Bays 1and 2 will also commence.

Mobile Launcher Platforms (MLP)

Mobile Launcher Platform 1 became operational in 1979 with Mobile Launcher Platform 2 support equipment
installation and checkout starting in 1980.

In addition to the activity involving major facilities, KSC will continue the design, acquisition, and
installation of equipment to be used in support of the Shuttle. This includes not only that equipment provided
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by K contractors, but also that to be supplied by the development contractors as part of their flight vehicle
contract. KSC will also continue the refurbishment of selected existing support equipment for reuse on the
Shuttle program.

A new category of support equipment is the Launch Processing System (LPS). This automated checkout system,
conceived and developed by KSC, is a major innovation in the checkout and launch of sophisticated space vehicles.
This system will not only provide automated checkout capability for the Shuttle vehicle, but also provide engi-
neering data for operations and management decisions. 1t will be operational for orbital test flights.

Another major role for KSC in the Shuttle program, in addition to ground system development, is that of ground
operations. This includes the test and checkout of each flight element as it arrives at KC for development
flight testing, the integration of the several elements (Orbiter, External Tank, Solid Rocket Booster) into the
Shuttle vehicle and integrated testing of the stacked configuration, propellant loading, and launch. Subsequent

to landing, KSC will refurbish the Orbiter in preparation for the next mission. Also included is retrieval,
disassembly, and refurbishment of the expended solid rocket boosters. Since the initial orbital flight test
launches will land at Dryden Flight Research Center (DFRC), provisions will be made for the ferrying of the

Orbiter back to KSC (for maintenance and launch).

SPACE FLIGHT OPERATIONS 342 Permanent Positions (Civil Service)

The conduct of the space flight operations program at KSC includes Spacelab, Inertial Upper Stages, Payload
support and multimission support that may be assigned for Shuttle flight operations.

KSC's role in the Spacelab program is similar to that of the Shuttle; that is, KSC is responsible for launch
site development and for ground operations. With delivery of the Spacelab engineering model in 1979 and flight

equipment in the latter part of 1979, K will continue the additional task of analytical engineering. Responsi-
bility for this task of ensuring that the experiments to be mounted on or in the Spacelab are compatible with
the Spacelab, with each other, and with safety requirements will transfer to KSC for the third Spacelab mission.

The first Spacelab flight unit will be delivered in 1980 with preparations for the first flight in 1981.

The upper stages consist of the Interim Upper Stage (IUS) and the Spinning Solid Upper Stage (SSUS). The IUS
and SSUS are expendable, propulsive stages intended for use in the development of Shuttle transported payloads
to high energy orbits not attainable by the Shuttle alone.

The Interim Upper Stage (IUS) is being developed by the Air Force and will be operational in 1980. K will
be responsible for mating the Spacecraft to the IUS. Initial design review of the IUS integration activities
will continue in 1980 with the first delivery of hardware in mid-1980.
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Under current plans the Spinning Solid Upper Stages (SSUS) will be developed, checked out and mated to a
payload by the SSUS commercial developer. KSC will have responsibility for integration of the SSUS and its
payload and then into the Shuttle payload bay.

KSC will provide facilities and support to the various payload developers and experimenters during processing
at KSC. Thus, KSC, in concert with other NASA organizations must analyze potential payload requirements,
identify payload facility capability at KSC, and prepare documentation for potential payload users. Based on
experience gained during the Expendable Launch Vehicle program, KSC will monitor the payload activity from con-
ception, participate in design reviews to ensure compatibility with KSC facilities, and provide support coordi-
nation during the payload checkout and launch at KSC.

The primary activity in 1980 will be in the integration and checkout of support equipment required in the
interfacing of payloads with the STS.

EXPENDABLE LAUNCH VEHICLES 136 Permanent Positions (Civil Service)

KSC is responsible for the launch preparation and checkout of the current inventory of expendable launch
vehicles. This includes the Atlas Centaur and Delta. Launches at both the Eastern Test Range and the Vandenberg
Air Force Base are the responsibility of KSC. Eight launches are scheduled for 1980.

LIFE SCIENCES 2 Permanent Positions (Civil Service)

In 1980 the Kennedy Space Center will continue its support role in the definition, development, and integration
of biomedical experiments into Shuttle payloads for life sciences research. These experiments are designed to
use the environment of space to accomplish medical and biological research for benefit of man through techno-
logical advancement of the state-of-the-art.

SPACE RESEARCH AND TECHNOLOGY 1 Permanent Position (Civil Service)

The Standards and Practices Program develops equipment for multimission applications and business practices
to effect cost savings and for improvements in current and future space programs. In 1980, efforts will continue
to manage the development of selected projects.

ENERGY TECHNOLOGY 1 Permanent Position (Civil Service)

Studies leading to development of technology requirements and the assessment of technology developments on
space vehicle launch and landing. M 2-6




SPACE APPLICATIONS 6 Permanent Positions (Civil Service)

In the field of applications, KSC will continue in 1980 with resource observation surveys, involving pollution
monitoring, and in developing methods of sensing and predicting weather and climatic conditions.

In the area of specialized application tasks, K will be performing studies related to requirements, pro-
cedures, and techniques of processing space applications payloads for Spacelab.

TECHNOLOGY UTILIZATION 1 Permanent Position (Civil Service)

The objectives of the Technology Utilization program at KSC are to encourage the use of and to expedite the
application of new NASA technology in other sectors, and to impart a better understanding of the technology
transfer process and its potential impacts.

CENTER MANACHVENT AND OPERATIONS SUPPORT 552 Permanent Positions (Civil Service)

Center Management and Operations Support is defined as the support or services being provided to all Kennedy
Space Center 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 the immediate staff, e.g., Legal, Patent
Counsel, Equal Opportunity, Public Affairs (includes operation of the Visitors Information Center and its

related NASA tours activity), and Safety.

Management Support - Includes a wide range of activity categorized as management support for programs and
functional organizations for the entire Center. Specific functions include resource and budget management,
program control, contracting and procurement, personnel management, property management, financial management
resources control and management information systems and analysis.

Operations Support - This is a broad spectrum of activity that is required to maintain and operate facilities,
buildings, and equipment; and to provide the normal housekeeping services and logistics support for the per-
sonnel who manage and conduct the affairs of the Center. Specific activities are:

Maintenance and operation of all buildings and facilities
Data processing and computer support
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PERSONNEL AND RELATED COSTS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

PERSONNEL AND RELATED COSTS. suvssnsnnssnssssnsansssnnsnnannns 64.543 66.705 70.123 70.502

Basis of Fund Requirement

Compensation and Benefits

1. Compensation

a. Permanent poSitiONS sevsussssansannsnssnannsnnnnnnnns 57,605 58,836 61,765 62,396

b. Nonpermanent suvusssssssasasasasasasssssssnansnnsnnnns 638 841 1,045 986

c. Reimbursable detailees...... siessssnsssssnsnnnnnnnss 157 179 153 26

d. Overtime and other compensation .cceessssssssssnnnnns 243 442 397 375
Subtotal, Compensation s scuseasrannsansannsansnnnnnns 58,643 60,298 63,360 63,783

2. BenefitSuiuuarasasasasasannananannnnnnunnnnnnnnnnnnnnnnnns 5,699 5,874 6,230 6,186
Subtotal, Compensation and Benefits..... .ciivvrrennnnns 64,342 66,172 69 ,590 69,969

Supporting Costs

1. Transfer of personnel scveiiiserarnnnenassnnannsnnnnnnnns 99 258 258 258
2. Personnel traiNiNgueeesesassasassssassnsnnnnnnnsnnnnsnnns 102 275 275 275
Subtotal, Supporting COStSsusssssassassannsnnnnnnnnnns 201 533 533 533
Total, Personnel and Related COStS. vevussnnnnnnnnnnnnnss 64.543 66.705 70.123 70.502
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A. Compensation and BenefitS sssssssssssssssaaasssssnnnnnnnnnnns 64,342 66,172 69,590 69,969
1. CompensSatiON cussssassssannssannasannassnnnssnnnsnnnnnnnn 58,643 60,298 63,360 63,783
a. Permanent pOSitiONSueueueususnsnnnnnnnnsnnnnnsnsnnns 57,605 58,836 61,765 62,396

The funds shown above will support 2,187 permanent positions in 1980. Permanent personnel staffing

will decrease slightly from 1979 to 1980, but the funding increases in both years isdueprimarily to the October
1978 pay raise.

Basis of Cost for Permanent Positions

In 1980 the cost of permanent positions will be $62,396,000. The increase results from the following:

Cost of permanent posSitions iN 1979, uuueureansannsansannsanssansnaansanssnnsnsnsnnsnnnsnnnssnnsss 61,765
CoSt INCrease 1N 1980 . uusssuusssssnssssnssssssssssssnssssssssssssssssssssssssssssnsssnssnsssnnnss +1,826
Within grade advances and career development:
Full year effect of 1979 ACtiONS s iuussennsannnsannssnnnsnnnssnnnsnnnssnnnsnnnsnnnssss +716
Partial year effect of 1980 aCliONS. sessussnnsnnnsnnnnnnnnnnsnnnsnnnnnnnnnnsnnnnnnsns +576
Full year effect of 1979 pay iNCreas€. sevesssssssssnsnnsnsnnsnnnnssnnnsnnsnnnnsnnnnsnns +68
Two extra paid days in 1980...ecuurenunsennsannssnanssnnnsannssnnnsannssnnnssnnnsnnnsss +466
Cost decrease iN 1980, uuu s s s sossnsssssssssssssssssssssssssssssss8s88s85s85s85s8ss8ss88ss8ssssszszs -1,195
Turnover savings and abolished positions:
Full year effect of 1979 acCtiOnNsS..........  cuussssssssnssnsnnsnnsnnnnnnnnnnnnnnnnnnnns -339
Partial year effect of 1980 aCtiONS ceuuseuassnansnnsnnnsnnnsnnnsnnnnnnsnnnnnnnsnnnnns -740
Change in reimbursable actiVity.ueeueensensansannansansansansansnnsansansnnsnnsnnsnnsss -116
Cost of permanent positions inN 1980....cesstssnnnnnnnnnnnnnnnananssssssssssnnnnnnnnnnnnns 62,396
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Nonpermanent positions

1. COSt... suuusnumssssssnnnnnnnnnsnsssnnnnnnnnnnnns 638 841 1,045 986
2. WoOrkyearS.susassssssssssnnnnnnnnnsnsnsnnnnnnnnnns 71 103 118 113

The 1979 current estimate increases from the 1979 budget estimate due to the implementation of
a non-baccalaureate cooperative training program and an experimental part-time program. The 1980 estimate re-
flects a slight decrease from 1979 as a result of the absorption of the part-time program into the permanent
position ceiling. The level of 113 workyears is distributed to the following programs:

Distribution of Nonpermanent Workyears

Programs Workyears
Cooperative training pPrograms... ssessssassssassssassssssansssansssannssnnsns 55
SUMMEr PrOQgraMS. s s s s s s s s s s s s s s s susussssssssssssssssssssssssssssssssssssss 15
Youth opportunity Programs s s s s sssssssssssssssssssssnsssnsssnnsssnsnsnssnnss 21
Other temMpPOrarieS s ssssssssssnassssananssssnnnsssssnnsssssnnnsssnnnnssssss 22
Total.. werunesssnssunassuanasanssanmasunmssnnnsnnnnsnnnsnnnnsnnnnsnnnssns 11
c. Reimbursable detailees... siceviiivuranuncannnnnnnnns 157 179 153 26

Provides funding for the services of a software applications officer in support of the Shuttle
program. The decrease from the 1979 budget estimate to the 1979 current estimate reflects the completion
during the year of duty tours for five others detailed from the Department of Defense. The decrease in 1980

reflects the full year effect of these actions.

d. Overtime and other compensatioN.sessessansnnsnnnnnss 243 442 397 375

The funding decrease from the 1979 budget estimate to the current estimate is due to the slip in
the scheduled launch date for the First Manned Orbital Flight (FMOF) of the Shuttle. This delay allows for
less critical scheduling of Shuttle preparation efforts. The decrease from 1979 to 1980 reflects reduced
demands for overtime as launch of the STS vehicle moves through the design, development, test and evaluation
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. BenefitS.iiiiennnnnnnansssnnnnnnannnansssssnnnnnnnnnnnnns 5,699 5,874 6,230 6,186

Category of Cost:

Civil Service Retirement Fund.. sueeesssssssnsnsnsnnnnnns 4,050 4,177 4,427 4,425
Employee life insurance... sueeseasssnsnnsnnssannnnnnnnns 250 266 274 274
Employee health insuranCe.. sueessssssnssssnsnnsnnnnnnssns 1,123 1,120 1,211 1,211
Workman's compensation sesesssssasasasasasasasasnsnnnnnns 192 192 197 197
FICA . 13 24 26 26
Incentive awardS eueeesssnnssssnnnsssnnnnnssnnnnnsnnnnnns 60 95 95 53
SEVEreNCe PAY... sassssssnsssnnnnnnnnnnnnnnnnnnnnnnnsnsss 11 --- --- ---

TOtAl aeueseensasasasasssnnnnnnsnsnsnasnsasasnsnnnnnnsns 5,699 5.874 6,230 6.186

The increase from the 1979 budget estimate to the 1979 current estimate is due primarily to the effect

of pay increases. The decrease in 1980 is due to continuing personnel reductions and an increase in reimbur-
sable activity.

B. Supporting COStS ceesnassnnsssnasssnasssnnsanansnnnsnnnnnnnns 201 533 533 33

1. Transfer of personnel.cvseesrennennnsannsnnssnnsnnnsnnns 99 258 258 258

Provides for continuing recruitment and transfer of personnel essential to the KSC Shuttle mission.

Funds required for the transfer of personnel in 1980 remain level with 1979. The 1980 estimates provide for
60 relocations at an average of $4,300 each.

2. Personnel traiNiNg sasssssssssasssnssnnnnsnnnnnnnnnnnnnns 102 275 275 275
These funds provide the means to maintain proficiency in various skills, to provide the necessary

training for those employees with technological expertise to keep abreast of the state-of-the-art in their

respective fields, and to meet career development needs. Personnel training costs for 1980 will remain at the
1979 level.
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TRAVEL

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

i R Y N T I Y 2.120 2.338 2416 2.368

Basis of Fund Requirements

A, Program Travelisseeeeassnsssssannnssnsnnsnnsssnnnannnsnnnnns 1,260 1,274 1,308 1,209
B. Scientific and Technical Meeting .cuvreennnrennnrsannnsnnnnns 16 24 12 12
C. Management and OperationS cussesesssssasnsssannssannnnnnnnnns 844 1,040 1,096 1,147

Total, Travel. cueeeesesenensnsnsnsnnsnsnsnnnsnnnnsnnnsnsns 2.120 2,338 2.416 2.368
A. Program Travel cieeessssssssssssnnnssnasssssnnnannnasnnnnnnns 1,260 1,274 1,308 1,209

Program travel is directly related to the accomplishment of the Center's mission and accounts for 54 per-
cent of the travel budget. Approximately 2,400 trips will be required to carry out the Kennedy Space Center
responsibilities in this category. Program travel has reflected the Center's involvement in the design and
manufacturing of Shuttle ground system equipment, design and construction of Shuttle facilities, and the
activation of systems manufactured at off-site locations. During 1980, our effort will be to test, checkout,
and launch the Orbiter. Travel to Dryden Flight Research Center, the landing site of the orbital flight tests
will be required.

The reduction from 1979 to 1980 reflects the completion of the major portion of travel to Shuttle development
centers and manufacturers' sites which was necessary to assure operations capability of all systems for which
KC is responsible.

B. Scientific and Technical Meeting«««««««sssssrsssssssaneessns 16 24 12 12

Scientific and technical meeting 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
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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 for the benefit of

the Government. It is planned that 1980 travel for this category will be the same as 1979.
1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

C. Management and OperationS caussssssssssaaassnnnssssssnnnnnnns 844 1,040 1,096 1,147

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. Approximately
800 trips are planned for 1980. The increases in both 1979 and 1980 are due to increased requirements for
local travel brought about by the increased on-site population for Shuttle preparations.

FACILITIES SERVICES

Kennedy Space Center (KSC) is located on 139,305 acres and has a complex of facilities which are
mainly made up of test and office type buildings as well as launch operations facilities. This complex en-
compasses 5,297,528 gross square feet of building space, including 13 major buildings. Also included are 14
major technical facilities. This plant supports an average daily on-Center population of about 8,500 personnel.
Many of the test facilities are utilized during off-peak hours or on more than one shift. A substantial in-
crease in services is required to meet the needs of Shuttle support activities. The budget estimate also
includes plant needs at its component installation on Vandenberg Air Force Base.

ITI. FACILITIES SERVICES.. .iivcvenesnsnsnsnsssnnnnssnnnnnsnnnns 22.023 27.906 26.216 31,421

Basis of Fund Requirements

A. Rental of Real Property. seesessssassssssasassssansnsnsannnns 1 10 110 110

B. Maintenance and Related Services

1. FacilitieSuuseeenannnnnnssssnnnnnnnnsssnnnnnnnnnssnsnnns 4,571 7,343 5,519 6,841
2. Equipment su.csseesnsnanssnnssanssnnnsnnnsnnnnnnnnnnnnnns 575 603 630 847
Subtotal.. sesssssnnssnnnnnnnnnnnnnsnnnnnnnnnnnnnnnnnnn 5,146 7,946 6,149 7,688




1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Custodial ServiCes. coseassasssssssssnnssnsnssnnsnnsnnssnssns 9,287 10,299 10,147 12,450
D. Utility Services. toevsrsasnsssannssasnssaannssssnnnnannnnnns 7,589 9,651 9,810 11,173

Total, Facilities Services.. sesssnsssssnsnnsnsnssnnsnnnnss 22,023 27,906 26,216 31.421
A. Rental of Real Property.sseeesssssasnsssasnssnsannsnnnnnnsnns 1 10 110 110

This provides for the rental of off-site facilities for news and reception center activities associated
with launches and major public events. The increase from the 1979 budget estimate reflects the needs of the

Shuttle launch activities, including the first manned orbital flight (FMOF) test of the Space Shuttle. Many
of these requirements were unforeseen at the time of the 1979

B. Maintenance and Related ServiCeS.uisusssnnssnnnssnnnsannssnnns 5,146 7,946 6,149 7,688
1. FacilitiesS.. tueenensnsnnsnsnsansnnasansnsnsnnansnsnnnnss 4,571 7,343 5,519 6,841

This activity involves the operations and maintenance of applicable facilities at KSC, Cape Canaveral
Air Force Station, and Vandenberg Air Force Base. The size, complexity and wide geographical dispersion of
these facilities places heavy demands on facilities services. The decrease from the 1979 budget estimate to
the 1979 current estimate is due to the deferral into 1980 of facility projects in support of Space Shuttle

activities. The increase in 1980 over 1979 reflects this shift and is consistent with Shuttle program
schedules.

a. Maintenance and operation of facilities (145 WOrkyearsS) suseessssnnsnnnnsnnnnnnnnsns 3,982

This activity includes, in addition to the normal activities associated with facility maintenance
or management of direct maintenance personnel, the responsibilities for space utilization, utility rate
study and analysis as well as corrosion control and cathodic protection activities.

In addition, there are minor facility related services for such items as payment of certification
fees for facility maintenance at Vandenberg Air Force Base, and internal moves of personnel and related plant
rearrangements.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Ground maintenance (29 workyears Of effOrt) sueuuesassasnsnnsnnsnnsnnnnnnnsnnnnnnnnns 840

This involves the provision of grounds maintenance and related supplies and equipment and reimbur-
sement to the Air Force for the maintenance of NASA facilities at Cape Canaveral Air Force Station.

c. Facilities design engineering (36 workyears of effort) seeeeessenssnssnnnnnsnnnnnnnns 1,004

This effort involves inspecting, siting, and other engineering functions associated with institu-
tional facilities.

d. Supplies and facilities eqUIPMENT . c s e e st ean s aanrannsannsannsannsannsannsnnnsnnnsnns 649

Funds provide building materials, hardware, metals, plumbing supplies, electrical materials, and
general maintenance and operating materials.

e. Routine facilities WOrK. « i uueueetnnsnnssnssnnssnssnsssnsansssssssssnssnssssnssnssnsss 366

Minor construction, repair, and alteration projects are included in this activity. A level of
effort of 13 workyears is provided by a support contract with off-site contractors being brought in when
needed.

2. Equipment 575 603 630 847

This funding provides for 17 workyears of support contractor effort and related supplies and equipment
required for maintenance and repair of heavy equipment items. The 1980 estimate reflects equipment purchases
and maintenance to support increasing operational activity.

C. Custodial ServiCeSuesssssssnsnansnsnssssnsssnssssnnsnnnnnnns 9,287 10,299 10,147 12,450
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The

demand for these services will increase especially for janitorial, fire protection, and security

services in 1980 as the Space Shuttle program reaches the orbital flight test stage. The increase
from 1979 to 1980 is due to negotiated support contract wage increase and additional workyears of effort
to support shuttle operations.

cluding

2.

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

Janitorial services (117 WOrKYeEarsS) ceuuesssassnnnnnnnnsnansnnnssnnnsnnnnnnnnsnnnsnnnnnns 2,420

This activity provides janitorial services to some 2.0 million square feet of K floor areas, in-
highly specialized services to cleanroom areas.

Fire protection services (108 WOIKYeEarsS) sueesssssassnasnnnsnnnsnnnnnnsnnnsnnnnnnnnnnnnns 3,416
This activity will provide for fire protection service for KX property and personnel including:

a. Support of increasing hazardous tests and operations and orbiter landings.

b. Performing fire drills and fire inspections of facilities and equipment.

¢. Providing fire protection instructions.

d. Fighting fires.

This estimate reflects the full activation of both KSC fire station for Shuttle Operations.
Security services (205 WOIKYEarS) s ussssssasssasssasssasssasssnsssasssanssanssnnnsnnssnns 5,341

This activity includes the protection of personnel and property at K and involves:

a. Support of increasing hazardous tests and operations.

b. Badging of all on-site personnel and official visitors.

c. Safeguarding flight hardware and other items of high intrinsic value arriving for OFT.

d. Protecting classified information.

e. Maintaining area and traffic control.

Other related aCtiVItIeS .. e s usssssssssssssssssssssssssssssss88zss88s8ss82ssss8sssssssssan 1,273
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These activities are as follows:

a. Janitorial services and security services reimbursed to the Air 'Force performed on NASA facilities
at Cape Canaveral Air Force Station.

b. Pest control services for KSC which involves five workyears of support contractor effort.
c. Laundry services at both KSC and Vandenberg Air Force Base.

d. Provision of supplies and equipment related to custodial services.

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

D. Utilities ServiCeS.. tuuussnnnssannssannsasnsssnnssannsssnnss 7,589 9,651 9,810 11,173

The major utility service at KX is electrical energy purchased from the Florida Power 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 Cape Canaveral Air Force Station. Water services are purchased from the City of Cocoa and
sewage treatment is accomplished on-site.

At Vandenverg Air Force Base, utility services are purchased through the U.S. Air Force.

Utility plant operations and maintenance and utility distribution systems maintenance are provided in this
activity which also covers reimbursement to the Air Force at the Eastern Test Range (ETR) and Vandenberg Air
Force Base for these services. These services involve 81 workyears of support contractor effort. The commodity
costs are as follows:

1. Electricity (199,400 MV/HIS4) st uusuussnnsunssnssnnssnsssnssnsssssnnssnsssnssnssnnssnsss 7,218
2. Fuel oil (2,200,000 galS.) suceesunanssnnnnssnnnnnnsnnnnssnnnnnnsnnnnsssnnnnnsnnnnsnssss 994
3. Steam (47,800 K IDS.) wuuuuuuuunnnssssssnnssssnssssnsnsnnnnnnnnnnnnnnnnnnnnsssssssssssss 253
4. Water and SEWAQE. « s s s s s s s s s s s s s s s s 585852555855 sss8s58sszss5&sszszssssssssssssssssssnnsssnsss 60
5. Vandenberg AFB - all UtilitiesS. cuiuveneanansanansansnsannansnnnnnnsnnnnsnnnnsnnnnnnnnns 147

The increase from the 1979 budget to the current estimate is a reduction in electricity and fuel oil costs
offset by the addition of six support contractor workyears for increasing activity in STS related facilities.
The 1980 increase is due to greater electricity consumption for test, checkout, and launch activity, higher

utility rates, and negotiated support contract wage increases. Contractor workyears are level.
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TECHNICAL SERVICES

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

IV. TECHNICAL SERVICES.. susssssssnnssssssssnnnssssssnnnnnnsssss 5.733 6,182 6,444 6,987

A.  Automatic Data Processing

1. EQUIPMENT cuuuuseennnnnunssssannunsssnnnnnnnssnnnnnnnnsss 411 509 430 464
2. OperatioNS.usssssssssnsnssnnnsnnnssannsnnnnsnnnnnnnnssss 2,999 2,758 3,296 3,456
Subtotal cuweiinns s 3,410 3,267 3,726 3,920

B. Scientific and Technical Information

0 o - 342 327 349 377

2. Education and information cvesessssasasanansnsnnnsnnnnnns 1,643 1,750 2,018 2,311
Subtotal. cavsriennrsnnnnsnannrsnanssnnnnsnnnnssnnnnnnnns 1,985 2,077 2,367 2 ,688

C. Shop Support and ServiCeS.. cucusessssassssssausssnnnnsnsnuns 338 838 351 379
Total, Technical ServicCes. viveesnsnnsnnsnnsnnsnnsnnsnnsnns 5.733 6.182 6.444 6,987

A. Automatic Data ProcesSiNg essssassassassassassassssnsnnsnnnns 3,410 3,267 3,726 3,920

These funds provide for the cost of general management ADP programs including the lease, purchase, and
maintenance of ADP equipment and programming and operations services.

1. EQUIPMENt suesuussnussnnnsnnnsnnnsnnnsnnnnnnnnnnnnnnnnnns 411 509 430 464

The funding provides for the maintenance and lease of the Honeywell 635 and supporting equipment. The
decrease from the 1979 budget to the current estimate is due to deferred equipment purchases. Increase in 1980
is due to increased costs for the same level of services.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. OperationS sussssssssnsssnssssnnsnnnasssnsnnnnasssnnsanns 2,999 2,758 3,296 3,456

One hundred and twenty-three support contractor workyears provide programming services for payroll,
general accounting, supply reports, procurement, contract reports, technical support information retrieval
(failure analysis), preventive maintenance reports of control vehicle components and ground support equipment,
contract surveillance status reports for the KSC Personnel Office, security reports, and resources and
financial management reports.

The increase from the 1979 budget estimate to the 1979 current estimate is due to 17 additional work-
years primarily for programming support to the financial management system update for the STS operation
period. The 1980 increase is due to negotiated support contract wage increases partially offset by a reduc-
tion of five workyears as programming the financial management system nears completion.

B. Scientific and Technical Information.....eieeeenesnnsnnsnnnss 1,985 2,077 2,367 2,688

The funding provides for operation of a technical library at KSC and for various technical and administra-
tive documentation services throughout the center, including support to Public Affairs' educational and infor-
mation program.

1. Library.eeeesssssssnsnnnnsasssssssnnnnnnnnnnnnnnnnnnnnns 342 327 349 377

Fourteen support contract workyears are required to operate the K library facilities. The cost
includes technical reports and literature in hard copy and microfiche; scientific technical and management
books and periodicals; military, federal, and professional society specifications and standards are also
included. The contractor also operates a Shuttle/Spacelab documents repository which catalogs, classifies,
and indexes documents for storage and retrieval; and provides document reference and distribution services.
This category also includes supplies used by the contractor. The increase from the 1979 budget to the 1979
current estimate is due to higher costs for books and periodicals. In 1980, the increase is due to wage
increases; workyears are level.

2. Education and information.. .ueeeeensssnssnnssnnssnnnnnnns 1,643 1,750 2,018 2,311

The funding provides for 66 support contractor workyears to prepare publications pertaining to the
receipt, checkout, and launch of space vehicles; Shuttle/Spacelab activities, design engineering functions,
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and institutional support. Subject matter covers tracking, facilities modifications, booster recovery, earth
resources, future programs, launch processing, vehicle tests checkout operations, safety procedures, materials
analysis, radiological controls, and contingency plans.

Public Affairs support provides for the gathering and dissemination of information about the agency's
programs to the mass communications media, the general public, and to the educational community at the elemen-
tary and secondary levels. It also includes photographic support at Vandenberg Air Force Base, which is
primarily for Public Affairs activities. The increase from the 1979 budget to the current estimate is pri-
marily to support Public Affairs activities related to initial Shuttle launch activities some of which were
unforeseen at the time of the 1979 budget. Increase in 1980 is due to four additional workyears for increasing
Shuttle launch activities.

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

C. Shop Support and SEerViCeS. sussssssaasnnssssnannnnsnsnnnnnnns 338 838 351 379

The funds provide for a support contractor to perform technical support services such as exercising
coordinative control of support activities to assure a constant state of readiness to support test/launch
operations. Includes disaster and hurricane planning performed on a center-wide basis through coordination
with the KSC Emergency Preparedness Officer (two workyears); training of all KSC personnel engaged in hazardous
occupations (five workyears); and a wide variety of shop services, primarily fabrication of non-integral
institutional equipment used throughout center facilities (six workyears).

The decrease from the 1979 budget estimate is a result of a decrease of 17 support contractor workyears
due to a partial reclassification of fabrication effort to facilities services. Changes in contractor structure
resulted from recompetition efforts.

MANAGEMENT AND OPERATIONS

V. MANAGEMENT AND OPERATIONS. ....:cuuusnnn sesesnnnnnnsssnnnnss 19.346 15.300 15.708 16.871

Basis of Fund Requirements

A. Administrative CommunicationS.. sesssssssssssnsannsasnssnnnns 2,332 2,351 2 ,333 2 ,359

B. Printing and ReproducCtionN.vssssssssssscananssnnnnnnnssnnnnns 3,737 3,246 3,468 3,706
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Transportation aueessssssssssnsansnnsnnssnnsnnsnnsnnsnnssnsss 3,193 2,941 2,293 2,735
D. Installation Common ServiCesS... seassssassssansssannssnnnnnns 10,084 6,762 7,614 8,071

Total, Management and OperationS cuseusssssasssnssnnnnnnnns 19.346 15.300 15.708 16.871
A. Administrative COMMUNICALIONS.. seuussassnnsnnsnnsnnsnnsnnnnss 2,332 2,351 2,333 2,359

Funds provide for the costs of local telephone service, Federal Telecommunications System (FTS), long
distance tolls, and teletype services in support of all NASA personnel, contractor and civil service, located
on the Kennedy Space Center, the Cape Canaveral Air Force Station, and Vandenberg Air Force Base. Costs remain
essentially level from year to year.

1. Local telephone SEerViCe.. s s ssssssssssssssssssssssssssssssssssssssssssssssssssnsssss 1,673
Provides for the total KSC population, including contractors, and includes the administrative telephone
switchboard, single line telephones for special areas, telephones accoustically coupled for data transmission,
and local exchange lines for Brevard and Orange County locations.
2. Long distance telephone SErvViCe. v eeuunnrsnannnnnsssnasnnsssssnsnnsssnnnnnnssnnnnnnns 662
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. Service is provided
to authorized users, including on-site contractors. Paid long distance and GSA leased lines are in this
category.
3. Non-telephone cOomMmMUNICALIONS. s w s sussssssnssssssssssssssssssnssssssnssssssnnnssnnnnns 24
Provides specialized services such as teletype and wire news services. |In addition, the lease and

maintenance of various small electrical/electronic systems such as printers which support major communication
systems are included.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Printing and ReproduCtion suseeessssssssssnsnsnnnsnnnnnnnnnns 3,737 3,246 3,468 3,706

Includes the printing of test and checkout procedures, launch countdowns, microfilming, engineering drawings,
telemetry data, and other related technical material.

The estimate for administrative printing includes long lead time items such as forms production and minor
efforts, such as the KSC house organ, and miscellaneous special requirements for duplicating, photostating,
blueprinting, microfilming, and other photographic reproductions. Services are performed by other government
agencies or by commercial printing firms. The support contractor is being increased 10 workyears from the
1979 budget estimate to cover the increasingly heavy demand of STS activities in preparation for arriving hard-
ware and FMOF. The increase in 1980 is due to support contractor wage rates; workyears are level.

1. Scientific and technical pPriNntiNgueseeseesssssssnssanssnssansasssansanssanssnnsnnsnnnnnns 2,825

Eighty-seven workyears of support contractor effort are required to print or reproduce an average of
7.4 million units per month. Supplies used by the contractor and replacement equipment are included in this
category.

2. Administrative PriNtiNg s s e ussssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 269

This estimate includes the cost of services provided by the Government Printing Office, Patrick Air
Force Base, and Vandenberg Air Force Base.

3. OffiCe COPIerSuussssassssasassansssnsnssnasssssssssnnssssssssnsssssassssnsnssnnssnnnnns 612

Provides office copier service to the total on-site population, civil service and contractor. Copiers
are located in central service centers and individual offices where workload justifies assignment. This
arrangement has proven to be an economical way of providing this service.

C. TransportaliONessssssssssssssnnnnsnnnnnnnsnnnnnnnnnnnnnnnnns 3,193 2,941 2,293 2,735

The center provides a centralized motor pool, operated by GSA, for civil service and support contractor
personnel. The movement of supplies and equipment by commercial carrier are included in this area. This

category also includes the operation of heavy equipment, and related supplies and materials, and aircraft
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operations. Decrease from the 1979 budget from the current estimate reflects a greater shift in transporta-
tion management to program areas (15 support contractor workyears) than planned. The increase in 1980 is due
to wages on support contracts; workyears are level. An increase of 400,000 miles is planned for GSA trucks to
meet on-site STS contractors' needs for work vehicles.

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
1. Truck rental. coeesessnunsnsssssssnsanaansnanassssssssnnanssssnasssssnssnnannsnnnnnnnssss 1,531

Provides for 545 cargo-type vehicles. This is an increase of 115 vehicles over the 1979 budget
estimate to provide for the STS contractors mentioned above.

2. Common carrier and related SErViCeS cuueesssasssasssnsssnnasnnssnnasnnasnsnsnsnsnnnsnnnss 709
Eight support contractor workyears arerequiredtoperformthetransportationmanagementfunctions, which in-
clude coordination, check, inspection, anddocument control of all shipments anddeliveryofin-bound shipments. The
balanceofthisrequirement is suppliesusedbythesupportcontractor, minorcontracts foroff-sitepackingandcrating
services, landing fees, maintenanceand repair, and suppliesand equipmentassociatedwith the administrativeaircraft.

3. Heavy eqUIPMENT & uu s s s s s s s ssssssssssssssssssssssssssssssssssssssssssssssssnssnsssssss 495

Twelve workyears of support contractor effort are required to operate KSC-owned heavy equipment, such
as tractors, cranes, trailers, and trucks. The balance is for supplies.

D. Installation Common ServViCES.wsssasnsasnsannsannsasssasnsass 10,084 6,762 7,614 8,071

The funds provide for logistics services, mail and distribution services, medical services, Center
management and staff activities, and a wide variety of minor contracts for special and one-time services.
The increase in 1979 over the 1979 budget estimate reflects a 40 workyear increase in supply management,
medical support, and mail services to support the increasing Shuttle workload. The increase in 1980 is due to
negotiated contract wage increases.

1. Center management and staff funCtionS. vieusussannnsnnnnsnsnnnsnannssnnnnnnannnnnnnnssns 103

This category includes tort claims, notary public fees, court reporting costs, patent counsel
representation, and equal opportunity activities.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. MediCal SEIVICES.. L, ...uuueesnnesnnsssnnsssnsssnsssnssssasssnsssnssssnsssnsssnnnsnnnssnns 1,464

Two major types of medical service are provided, occupational medicine and environmental health.

a. Occupational MediCiNe.. wuuuusuwsssssssssssssssssssssssssssssssssssssssssssssssssssnns 1,237

Forty-nine workyears of support contractor effort are required to provide emergency and first aid
care for the KSC 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
Occupational Safety and Health Administration standards compliance for all KC elements. The medical program
operates on a three-shift basis to provide emergency and ambulance services and special standby service in
support of hazardous tests and operations. This category also covers supplies and equipment used by the con-
tractor and a minor contract at Vandenberg Air Force Base, primarily for physical examinations at that location.

b. Environmental health. suieeuuuusasnnnssasnnnns, ssssssasssssssssnsnnssssnnsnnnnnssnnns 227

Includes industrial hygiene, radiological health, and environmental sanitation requiring eight
workyears of support contractor effort. This includes water supply and distribution, sewage treatment and
disposal, treatment and disposal of industrial wastes, solid waste management and disposal, selection and use
of pesticides, and the surveillance of operations producing atmospheric, water, or soil pollution.

3. Installation SUPPOrt SErVICES.. tuussssssasnnssnssnasnansnssnnssnnnnssnssnasnnnsnnnnnnnns 6,504

a. Supply services......cce.vuv... e et ae e s et e a e 4,251

These funds provide 153 support contractor workyears needed to provide a broad range of logistics
services including receipt, storage, and issue of supplies and equipment, as well as maintaining various
management systems.

0 Y U 717

Mail and distribution services of 34 workyears, provided by a support contractor, include distribu-
tion of inter-office mail, classified document control, operation of the KSC branch post office, and postage.
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1979 1980

1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Office sUPPlieS ieuuseanussnnnssnnnsnanssnnnssnnnssnssssnssssssssnssssnsssnnnsssnssss 839

As an economy measure, KSC provides common support to the total population, civil service and
contractor. This category includes a wide variety of office supplies and materials.

d. Administrative eqUIPMENt s s e ussasssanssanssasssanssanssnnssansnnnsnnnsnnnsnnnnnnnssns 697
This category covers lease, maintenance, and purchase of administrative equipment. Rentals are
primarily special purpose office equipment more economical to lease than purchase, maintenance is provided for

all government-owned administrative equipment in active service, and purchases are largely replacements of
office machines such as typewriters and calculators.
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1980 ESTIMATES

GEORGE C. MARIHALL SPACE FLIGHT CENTER

DESCRIPTION

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

The principal M3C site is near Huntsville, Alabama, on Army property at the Redstone Arsenal. The Center
occupies 1,841 acres under a nonrevocable use permit from the Army. Certain facilities such as the Redstone
Arsenal Air Field and some utilities are used jointly by NASA and the Army. The Huntsville location is connec-
ted 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 3,557,331 gross square feet of space, including the main assembly
plant which has an area of 43 acres under one roof. 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, the National Space
Technology Laboratories, other NASA centers, and associated contractors, as well as other Government agencies
as designated.

A number of the individual facilities at M3C and its component installations are unique within NASA, the
Nation, and the rest of the free world. The combined capability of the science and engineering laboratories,
special development facilities, and test facilities, provide a unique national resource for the designing, de-
veloping, and testing of 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, 1978, was $1,006,068,000.
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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. M3C is the principal center within NASA for rocket propulsion systems;
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 development of the space
processing activity base. M3C is a primary center within NASA for the development and processing of science and
applications experiments and for the conduct of energy-related system studies. In addition, M3C conducts a vig-
orous research and technology program and is deeply involved in the study and definition of future programs, in-
cluding 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 onsite 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, development and procurement of major propulsion-oriented systems and subsystems.
Current focus is on Shuttle-related systems, including Shuttle main engine, solid rocket booster, external tank,
and inertial upper stage in cooperation with the Air Force. Advanced program effort includes the solar electric
propulsion systems, the heavy lift launch vehicle, and the orbital transfer vehicle.

Manned Space Vehicle Development - design, development and procurement of manned vehicle systems.

Spacelab - focus is on systems engineering management, development interface with European Space Agency
and procurement.

Advanced Studies - focus is on orbital systems and advanced transportation systems.

Advanced Development - technology advances focused on the advanced missions identified above.
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Space Transportation System (STS) Sustaining Engineering - provide sustaining engineering for STS
hardware.

Spacelab Mission Management and Payload Definition - management of Spacelab I and II missions and definition

of requirements for and development of an Atmospheric Cloud Physics Laboratory for flight as a partial payload
of the Spacelab.

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 Tele-
scope and High Energy Astronomy Observatory, and on Gravity Probe B spacecraft studies.

Space Processing - developing space processing discipline base, developing and managing space processing
experiments for Spacelab.

Data Management - development of applications-oriented data management discipline base. Contribute to the
overall data management systems expertize in support of advanced high data rate systems development.

SUPPORT ING

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

Energy Technology - conduct energy-related system studies for reimbursable activity with primary focus
on solar heating and cooling and advanced coal extraction technology.

Satellite Power System - conduct definition activity roles.
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SUMMARY OF RESOURCES REQUIREMENTS

FUNDS
1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
I. Personnel and Related GBtS....ccocenmcamcamannn.. 115,638 114,413 120,323 119,961
II. Tad 2,326 2,382 2,492 2,684
I111. Facilities SaVIGS. .ot 11,775 10,598 11,849 12,395
V. Technical SIS oo 5,636 6,418 5,728 5,588
V. Management and OperatioNS..sssssssssssssssssnssnss 8,070 7,046 7,884 8,256
Total, fund requirementS.cssssassssnnsnssnnnnnns 143,445 140,857 148,276 148,884

Distribution of Permanent Positions by Program

Direct Positions

Space Transportation SyStemS..ssssssssssssssssnsannunns 2,063 2,045 1,876 1,859
Space shuttle..ciessssssssnnsnnsnssnsnnnnnnnnnnnnnns 1,610 1,125 1,363 1,171
Space Tlight operationS...ssssssssssssssssssnnnnnnns 453 920 513 688

Space SETE...coummcmmemcmcemece e _500 __ 558 517 476
Physics and astrQO...ccoeocmoccmcemeccceceeees 500 558 517 476
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

Spac&and_'[eue_smauppucaﬂans_ ------------------- 287 281 394 401
Space applicatioNS...ssssssnsssssssnnsssssnnnnnnnnasn 274 271 382 390
Technology udlization. ..ot 13 10 12 11

Aeronautics and Space TechnolOogY ssessassssssssnasnnnns 271 213 222 214
Aeronautical research and technologYy sssssssasssnnnns 9 8 9 9
Space research and technOlOgY ssssssssssasssssnnnnnns 94 86 94 94
Energy technolOgY ssssssssssssssssssssssnssnnnnnnnnns 168 119 119 111

Subtotal, direct pOSItIONS sassssssnssssnnnnsnnnnns 3,121 3,097 3,009 2,950
Center Management and Operations Support Positions...... 639 618 627 611
Total, permanent POSITIONS susssssnsssnssnsssnnnnnnns 3,760 3,715 3,636 3,561

PROGRAM DESCRIPTION

SPACE SHUTTLE 1,171 Permanent Positions (Civil Service)

The major MSFC Shuttle element assignments consist of: (1) the Space Shuttle Main Engine (SS\E); (@ the
Solid Rocket Booster (RB); (3 the External Tank ED; (@ planning, preparing and conducting major Shuttle
systems tests; and (6) Shuttle system level analysis, test and integration tasks such as: ascent control and
stability analysis; flight performance analysis and predictions; aerothermodynamic and acoustic analysis and
flight predictions; structural dynamic analysis and modeling; systems safety and risk analysis; and test,
checkout and launch criteria requirements.

In 1980 the major emphasis will be shifting from development and ground testing to flight testing and design
refinement. The First Manned Orbital Flight or Orbital Flight Test (OFT) #1 is scheduled for late 1979 with
three OFT flights scheduled in 1980. Significant effort will be required to provide flight hardware and to
evaluate hardware and system performance for these early flights. Additional effort will be required to
increase manufacturing/tooling capacity to provide production rate capability to support the current Shuttle

Mission Model.
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Some current test activities that will continue in 1980 are: (1) main engine system level testing at the
National Space Technology Laboratories (NSTL) and at the Santa Susana Facility to provide final flight certi-
fication in 1980 and to demonstrate the engine flight life. (2) the SSME Control Simulation Laboratory in the
Systems Dynamic Laboratory will continue in operation to assist in flight planning and to investigate system
failure modes and anomalies which may occur during OFT. (3) the Main Propulsion Test (MPT) Program at NSTL will
be completed early in 1980 but the test facility/capability will be maintained through 1980 to provide backup
support to resolve problems which may occur during OFT. Refurbishment requirements for the main engine will
be finalized in preparation for the overhaul of the three engines used in the MPT. SRB refurbishment design
and procedures will be verified during OFT to assure meeting the design reuse goals. Refinements in design
will be pursued to reduce cost per flight, reduce weight, improve producibility, and improve overall Shuttle
system performance. Continuing efforts in configuration management, interface control documentation, logistics,
and ground operations will require significant effort in 1980. Support will be provided to the Air Force for
activation of the Western Test Range.

SPACE FLIGHT OPERATIONS 688 Permanent Positions (Civil Service)

The Space Flight Operations program includes Space Transportation System Operations; Space Transportation
System Operations Capability Development; Development, Test and Mission Support; and Advanced Programs. The
STS Operations Capability Development activity includes two major areas of effort: Spacelab, and STS Upper
Stages. The Civil Service positions in 1980 are required to carry out the following program milestones:

STS Operations

The STS Operations is the major element of Space Flight Operations. The first operational flight is
scheduled for early 1981. During 1980 the activities will include the acquisition of hardware components and
production of fligth hardware. Typical functions will be production engineering, design, sustaining engineer-
ing, anomaly resolution, logistics and contract monitoring. Space Transportation System Operations activity
in 1980 also includes the procurement of Inertial Upper Stage flight hardware and ground support items in
preparation for STS operational flights commencing in 1981.

Spacelab

In 1980, the Spacelab Engineering Model and Flight Unit will complete integration and testing in Europe and
be delivered to NASA where integration and operational flow process verification will begin. NASA funded
hardware and software activity will also be continued. Manufacturing and testing of the Spacelab Transfer
Tunnel are scheduled for completion with delivery near the end of the fiscal year, and the Experiment Computer
Operating Systemwill reach operational status. Buildup, test, verification, integration and launch of the
upgraded engineering model pallet to be flown on some of the Shuttle OFT missions will occur as will similar
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activities for the second upgraded pallet. Activities supporting procurement of additional Spacelab flight
hardware will be well underway with some hardware deliveries scheduled to begin during the period and ex-
periment installation and integration and checkout will be in process for Spacelab Mission 1.

In 1980 activities include continuation of program management, systems requirements, and interface definition
and control, NASA hardware and software development, and preparation for Spacelab ground and flight verifica-
tion on a schedule consistent with the milestones for Spacelab operational capability development, which in-
cludes the first two Spacelab flights. The primary objectives of these flights, scheduled for 1981 and 1982,
are to verify the Spacelab system and subsystems performance capabilities, verify Spacelab/Orbiter and Space-
lab/experiment interface compatibility and to determine the Spacelab induced environment.

STS Upper Stages (lnertial Upper Stage - 1US)

MSC is responsible for the definition and control of the NASA and non-DOD requirements and for providing
these to SAMSO for incorporation into the IUS system development contract. In addition, M¥C participating
with SMASO, will provide the management and technical evaluation of the IUS development contractor's design,
development and test efforts to assure that the NASA-unique and non-DOD user requirements are incorporated.

In 1980, the NASA-unique Inertial Upper Stage (IUS) development activities will include the following: the
completion of the NASA Critical Design Review; completion of the drawing release; completion of the subsystem
qualification tests; and preparation for the Twin/Spin vehicle/Airborne Support Equipment structural and
qualification testing. During this same period, the fabrication and final assembly of four NASA Two-Stage
vehicles and one Twin/Spin vehicle will be in process. The first NASA Two-Stage vehicle delivery is scheduled
for late 1980.

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 1980 advanced studies activities include: 25KW Power System, Solar Electric
Propulsion Stage, fabrication of structural elements in space; studies of improved propulsion systems capable
of using different propellants in the same system; continue concept studies of geostationary structures and
materials experimentation carriers/modules; and studies of advanced manipulator systems, remote controls,
visual aids and sensory systems to augment the ability of humans to function efficiently in space.
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PHYSICS AND ASTRONOMY 476 Permanent Positions (Civil Service)

The Center provides leadership in NASA's Space Science program for the High Energy Astronomy Observatory
(HEAO), Space Telescope, and Spacelab Payload Missions 1 and 2; and provides supporting research and technology
support to identify the new technologies required for future missions.

High Energy Astronomy Observatory (HEAQ)

The High Energy Astronomy Observatory (HEAO) program is a series of three, large unmanned observatories
developed under the direction of MSC for performing scientific investigations in hgih energy astronomy.
During 1980, the principal effort will be completing the baseline HEAO-2 mission and conducting the HEAO-C
baseline mission. Data reduction and analysis of HEAO-2 and -C data will also be underway during this period,
along with management of the HEAO Guest Investigator program and the extended HEAO program involving analysis
of data from the extended HEAO-1 mission, and planning and accomplishment of HEAO-2 and HEAQO-C extension.

Space Telescope

The objective of the Space Telescope project is to put into orbit via the Space Shuttle a high optical
quality 2.4-meter telescope system in late 1983 for use by the astronomical community in conjunction with NASA
M3C is the lead center for the management of the Space Telescope project and has overall implementation re-
sponsibility to the OSS Program Manager for meeting cost, schedule, and technical performance of the project.
MSC is responsible for directing all NASA and contractor's efforts, for 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 the technical assessment and evalu-
ation of contracted activities for system engineering, design and development, and assembly and verification.
In 1980, detail design and development testing will proceed on all hardware elements of the Space Telescope
program. During 1980, Critical Design Reviews (CDR's) to assure that the detail design is in accordance with
the specifications, will be accomplished on the scientific instruments, the Optical Telescope Assembly, and
the Support Systems Module. Detail design of flight hardware will be released for manufacturing in 1980.

Spacelab Payload Mission Management

MSC is the lead center for the management and implementation of Spacelab Missions 1 and 2 payloads. During
1980, MSC will continue to manage development of the experiment complements of Spacelab Missions 1 and 2,
which will be launched in 1981 and 1982. Supporting mission-peculiar hardware and software will be procured
and tested in preparation for the Level IV integration of the mission experiments beginning in 1980. During
1980, interfaces will continue to be maintained with the NASA discipline program offices, the Principal In-
vestigators, and appropriate engineering groups to assure that the scientific objectives of the missions are
achieved.
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Supporting Research and Technoloev

The supporting research and technology activities at MSFC are oriented to develop new technologies required
for future science missions. The principal science areas are Astrophysics and Solar Physics. 1In 13980
definition study efforts for specific systems of an Advanced X-Ray Astrophysics Facility will be initiated
as well as definition studies of the Gravity Probe-B (GP-B) and Space Science Platform.

SPACE APPLICATIONS 390 Permanent Positions (Civil Service)

The civil service complement requested for this line itemwill be involved in four major space applications
assignments: (@) Spacelab Mission 3, (2) Atmospheric Cloud Physics Laboratory, (3) Materials Processing in
Space, and (4) Future Space Transportation System (STS) Payload Definition.

Spacelab Mission 3

Spacelab Mission 3, with a planned launch in mid-1982, will be the first use of a facility in space dedicated
to the user community, Significant events that will occur in 1980 include initial design evaluation and final
design and operations review of the integrated payload, selection and initiation of training for the payload
specialist candidates and definition of initial requirements for support from the payload operations Control
Center, Spacelab Data Processing Facility and STS Operations.

Atmospheric Cloud Physics Laboratory

Atmospheric Cloud Physics Laboratory (ACPL), under MSFC"s management direction, will be flown in 1982 as a
partial payload of Spacelab to provide the scientific community a unique multipurpose laboratory facility for
conducting experimental atmospheric cloud physics research in a low-gravity environment. During 1980 the
ACPL Critical Design Review will be completed and development testing of the engineering unit accomplished.
Utilizing the engineering unit hardware, payload specialist training will be conducted and the first flight
Principal Investigators (PI's) will conduct experiment testing to check out procedures, timelines and experi-
ment-to-laboratory compatibility. Subsequently component acquisition and hardware update or refurbishment
will be conducted. Flight 2 and 3 PI's will continue experiment development and the ACPL prime contract will
be modified to initiate design and development of additional laboratory equipment to support advanced
experiments. Systems engineering and integration will enter a critical phase to assure proper design, engi-
neering, and scientific relationships among the areas of Spacelab-to-ACPL, man-machine constraints, and
overall performance capability.
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Materials Processing in 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 possible by the weightless environment
of space. In 1980, the Materials Processing in Space program at Marshall Space Flight Center will include
five major,elements: (1) crystal growth and solidification, (2) containerless processing, (3) fluid and
chemical processing, (4) vacuum research, and (5) commercialization studies. Expansion of the program to
include a wider base of investigations using existing hardware is being planned. The activities include
ground-based research, engineering and scientific analyses, advanced studies, and technical management of
definition, design, development, and operation of material processing experiments, apparatus, and payloads.

Future Payload Definition and Supporting Research and Technology

Activities in this area include identifying and defining payloads which can fully capitalize on the new and
unique capabilities of the STS and conducting related supporting research and technology necessary to pave
the way for these missions and payloads. The 1980 milestones include the detailed investigation of user
requirements for missions in the 1982 time frame and beyond. These user requirements will be used to
develop conceptual definitions of candidate projects and missions. Efforts will be concentrated on the
analysis of applications programs including weather and climate, communications, and geodynamics.

TECHNOLOGY UTILIZATION 11 Permanent Positions (Civil Service)

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

AERONAUTICAL RESEARCH AND TECHNOLOGY 9 Permanent Positions (Civil Service)

The Aeronautics Research and Technology effort is concerned with aircraft operations and safety. The
major activities in 1980 will be to continue studies of turbulence over the space of an aircraft wing, to
perform gust correlations, to investigate the dissipation of fog, and to continue development of a Clear Air
Turbulence (CAT) detection system. Field tests of the CAT detection system will be performed to provide
verification data.
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SPACE RESEARCH AND TECHNOLOGY 94 Permanent Positions (Civil Service)

The major Space Technology discipline efforts at Marshall are in materials, structures, dynamics, high
density circuit technology, guidance and control, large solar array technology, fluid chemistry, magnetics,
electronic systems technology, and cryophysics and propulsion. In 1980, these efforts will focus on develop-
ing technology for high performance propulsion power systems and large space systems for the future.

Also in this area is the Standards and Practices program which provides for development of equipment for
multimission applications and business practices to effect cost savings and for improvements in current and
future space programs. In 1980, Civil Service personnel will continue to manage the development of those
projects selected by the Standard Equipment Review Panels.

Also included in this area is the shuttle/Spacelab Payloads effort concerned primarily with the Induced
Environmental Contamination Monitor (IEQM), the Solar Electric Propulsion (SEP) Solar Array, Geophysical
Fluid Flow and Tribological Experiments. All of these areas will have continuing emphasis throughout 1980.

ENERGY TECHNOLOGY 111 Permanent Positions (Civil Service)

MSFC activities include energy studies, development of a guidance and control system for coal extraction,
and selected tasks for development in support of the National program for Solar Heating and Cooling.

Energy Studies

Energy from space encompasses definition studies in two areas: satellite power systems and nuclear waste
management. Activities in 1980 will include the identification of system/subsystem requirements, develop-
ment of conceputal designs and operational scenarios, development and impact of technology requirements,
concept evaluations and selections and economic cost model development.

Automated Coal Extraction

The Department of Energy has overall responsibility for developing an automated longwall shearer mining
system which will improve productivity and enhance health and safety of the miners. MSFC is working with
the Department of Energy to define a prototype automated Longwall Guidance and Control System. Activities
will include program and contract management, design, fabrication, test of experimental sensors and controls,
data evaluation, and systems analysis.
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Solar Heating and Cooling

MSFC s responsible for supporting two major programs of the overall National program for Solar Heating
and Cooling: (1) the "‘Development in Support of Demonstration Program' and (2) the "‘Commercial Demonstration
Program."* The purpose of the Development in Support of Demonstration Program is to use present technology
and technology emerging from the national research and technology program to bring solar heating and cooling
systems and subsystems to the point where they will be tested and ready for use in residential and commercial
applications. The Commercial Demonstration Program is organized to encourage the use of solar energy in
commercial applications and to recommend and develop new ways to eliminate constraints against wide spread
acceptance.

CENTER MANAGEMENT AND OPERATIONS SUPPORT 611 Permanent Positions (Civil Service)

Center Management and Operations Support is defined as that support or services being provided to all
Marshall Space Flight Center 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, <.g., Comptroller, Legal
Patent Counsel, Equal Opportunity, Public Affairs, and Safety.

Management Support - Includes a wide range of activity categorized as management support for programs
and functional organizations for the entire Center. Specific functions include resource and budget analysis,
program control, contracting and procurement, personnel management, property management, resource control
and management information systems and analysis.

Operations Support - This is a broad spectrum of activity that is required to maintain and operate
facilities, buildings, and equipment; and to provide the normal housekeeping services and logistics support
for the personnel who manage and conduct the affairs of the Center. Specific activities are:

Maintenance and operation of all buildings and facilities

Date processing and computer support

Reliability and quality assurance

Center-wide security and protection

Fire protection

Custodial services

Logistics support including transportation, supplies

Medical care of employees

Photographic and graphic support
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PERSONNEL AND RELATED COSTS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dol lars)

PERSONNEL AND RELATED COSTSIIIllllllllllllllllllllll 115.638 114.413 120 l323 119.961

Basis of Fund Reauirements

Compensation and Benefits

1. Compensation

a. Permanent pOSItIONS.sssssssssnssnsnnsnnnnnns 1024608 1014254 106.254 105.945

b. Nonpermanent..s.cesssssssassssnsnnnnnnnnnnnns 880 14150 1.387 1.388

c. Reimbursable detailS.u.cescssancnnnsnnnnnnnns 125 144 137 69

d. Overtime and other compensationN...susssssss=s 787 792 785 786
Subtotal. CompensatioN..sssssssassssssnnns 104 400 103 340 108563 1081188

2- BenefitslIIIIllllIllllllllllllllllllllllllllllll 10'876 10.702 11'221 11'205
Subtotal. Compensation and BenefitS...vueuunss 115.276 114.042 119.784 119393

Supporting Costs

1. Transfer of personnel.cscsessssssssnnnnsnnnnnnns 218 196 217 246
2. Personnel tralNing.ssecssssssssssssnsssnsnnnnnas 144 175 322 322
Subtotal. Supporting COSES verssssssssssnsanss 362 371 539 ___ 568
Total. Personnel and Related COStS.sassassssnnus 115.638 114.413 1204323 119.961
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A.  Compensation and Benefits........................... 115,276 114.042 119,784 119,393
1. CompensatiOoNssssssssssssnssssssnnansnnsnnnnnnnns 104,400 103,340 108,563 108,188

a. Permanent poSitiONS sessssssssssssnnsnnnnnnnsn 102,608 101,254 106 ,254 105,945

The funds shown above will support 3,561 permanent positions in 1980. The increase from the 1979

budget estimate to the 1979 current estimate is due to the October 1978 pay raise partially offset by lower
manpower levels. The decrease in 1980 from 1979 is due to a reduction of positions in 1980 partially offset
by two extra work days and a decrease in reimbursable activity.

Basis of Cost for Permanent Positions

In 1980 the cost of permanent positions will be $105,945,000, a decrease of $309,000 under 1979.
This decrease is calculated as follows:

Cost of permanent pOSitionS in 1979 eeeeeees nunnnnnnnnnnnnnnnnnnnnnnnnnnns 1061254
Cost Increase iN 1980, ceecescecoranscscscscossosvsne cesesassescaseasaneaan . +3,150
Within grade advances and career development:
Full year effect of 1979 actions...................ooennee. +718
Partial year effect of 1980 actions........................... +695
Full year effect of 1978 pay increases.......................... +156
Decrease in reimbursable aCtiVity sssssssssssssssssssassnssnnnnns +751
T\AD eXtra days " E B EEEEEEEESEESEESESESEESEEEEEEEEEEEEEEEEE NN NN EEEEEEEGRGSR +83O
Cost Decrease in 1980...... cesescenvenra ccesens cecseaesssensease -3,459
Turnover savings and abolished positions:
Full year effect of 1979 actionS.............ooovvvvvvinnnn.. -1,873
Partial year effect of 1980 actions........................... -1,586
Cost of permanent positions in 1980..sssssssssssssssssssssssssssnnnnnnnnns 105,945
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Nonpermanent positions

1- COStIlIIIIlIllIIIIIIIIIIIIIIIIIIIIIIIIII % 1,150 1,387 1,388
2. Workyearslllllllllllllllllllllllllllllll 108 151 155 150

The 1979 current estimate increases from the 1979 budget estimate are due to the addition
of an experimental part-time program to encourage use of part-time employees where feasible. The 1980
estimate reflects a slight decrease in workyears as a result of the absorption of the part-time program into
the permanent position ceiling. The 1980 plan includes 150 workyears which will be used to support the
following programs at the approximate levels shown below:

Distribution of Nonpermanent Workyears by Program

Program Workyears
College cooperative trainig...... SassssssssEEEESEEEsssssssEEEEREEEEEnn 54
Summer employmentllllllllllllllllllllllllllllllllllllllllllllllllllllll 27
YOUth Opportunityllllllllllllllllllllllllllllllllllllllllllllllllllllll 48
Other temporary employmentllllllllllllllllllllllllllllllllllllllllllll __2]_.
TOtal ......... NN NN EEEEEEEEEEEE NN EEE NN EEE N EEEEEEEEEEEEEEEEEEEEEEEEEER 150
C. Reimbursable cHailes....................... 125 144 137 69

Reimbursable detailees are assigned to NASA from DOD to support the Center in the field of solid
rocket motors and in the use of the Neutral Buoyancy Simulator. The simulator is used in the development
of operational procedures and the evaluation of design concepts to assure flight hardware will function in
space (effort supports development, design, instrumentation, and engineering techniques for Spacelab Transfer
Tunnel, STS Power Module, Shuttle Payload Bay and Solar Array Systems). This effort provides mutual benefits
to NASA and DOD by providing NASA with special talents and by keeping DOD personnel current on manned space
flight technology. The decreased cost in 1979 from the budget estimate to the current estimate is due to
the release of one Navy diver supporting the Neutral Buoyancy Simulator activity. In 1980 two Air Force
detailees will be released which results in the lower funding requirement.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

d. Overtime and other compensatioN sseessssassssannssnnns 787 792 785 786

The decrease from the 1979 budget estimate to the 1979 current estimate reflects the use of
Government housing for the Spacelab resident office personnel in support of the European Space Agency, offset
by increased overtime activity in the Shuttle testing programs and the effect of the October 1978 pay raise.
The 1980 costs are essentially the same as 1979.

2. BenefitS.ueeiiinnnnnnnnnnsnssnnsnnnnnnannannsssssnnnnnnns 10,876 10,702 11,221 11,205

The distribution of these costs by major categories is as follows:

Category of Cost

Civil Servire Retirement FUNd savevenennnnnnnnsnannns 7,211 7,076 7,418 7,361
Employee life insurance. veeesssssssnnnnnnsnnnnnnnnns 450 445 476 476
Employee health inSUranNCe.sssesssssssnsasssnnnsnnnns 2,066 1,901 2,133 2,158
Workmen's compensation.eessssssssasssnnnsnnnnssnnnns 1,040 1,113 1,059 1,075
FICA suuurausannnansussusnnnnnnnnnnsnnsnnsnnnnnnnnnnns 18 39 51 51
Incentive awardS cuesassssssssnssnsnssnnnnnsnnnnnnnnns 81 84 84 84
SEeVErancCe Pay..... sssssssssssssssassssansassannnnnnns 10 44 --- -=-

Total seuseaneannannnunnsnnsnnnnnnnsnnnnnnnnnnnnnns 10.876 410.702 11.221 411.205

The increases in 1979 are primarily due to the October 1978 pay raise partially offset by manpower
reductions in 1979. The 1980 decreases are due to continuing manpower reductions offset by the two extra
days and the reduced reimbursable activity.

B. Supporting COStS ceussssssssnssssanassnsnssnnnsnsnnsnnnnnnnnns 362 371 539 568

1. Transfer of personnel.cesecessssannssnssssnnsssnnnnnnnnns 218 196 217 246

The estimated costs provide for certain relocation costs, such as the expenses of selling and buying
a home and the movement of household goods. The increase shown from 1979 budget to the 1979 current estimate
is due to increased temporary living expenses and real estate transaction costs. The 1980 increase reflects
the return of the Spacelab personnel supporting the European Space Agency.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Personnel tralNiNg.uessssssssssssnssssnssnnnnnns 144 175 322 322

The purpose of the MSFC training program is to continue the development of skills and knowledge of
civil service employees in order to more efficiently support MSFC"s roles and missions. The benefits to
be derived by NASA from the training and educational programs conducted at MSFC, include: enhancement of
scientific and engineering leadership in the scientific community; maintenance of a high degree of pro-
fessional competency within the administrative and clerical work force; development of needed skills and
knowledge required in MSFC mission activities; and extending MSFC work force capability and increasing
productivity. The increase in 1979 reflects the return to the 1977 operating level which iIs necessary to
support on-going programs and new directions for the MSFC work force. The training program for 1980 is
planned at the same level of effort as 1979.

TRAVEL
11. TRAVEL....ctvuoeoncacsaas 2,326 2.382 2.492 2,684
Basis of Fund Requirements
A.  Program Tad.....o e 2,172 2,157 2,288 2 463
B. Scientific and Technical Meeting Tad............. 24 30 26 28
C. Management and Operations Tad.................... 130 195 _ 178 193
Total, Travel.... =*=*=t=tstesssasasanansnnanananns 2,326 2,382 2,492 2,684
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dol lars)

A. Program Tradl. ... ... 2,172 2,157 2,288 2,463

Program travel is directly related to the accomplishment of the Center®s mission and is approximately
92 percent of the total MSFC travel. Travel requirements include those for on-going programs such as the Space
Shuttle Main Engine, External Tank and Solid Rocket Booster, STS Operations, Spacelab, Inertial Upper Stage,
Space Telescope, High Energy Astronomy Observatory, Teleoperator Retrieval Systems, space science and appli-
cations payloads and basic and supporting research and technology. Travel for Spacelab, Spacelab Payloads
and Space Telescope will require both domestic and European travel. The increased level in the 1979 current
estimate and the 1980 estimate reflects a higher level of program activity than previously planned. The

increase in the 1980 level over the 1979 level. is also effected by the return of employees assigned to the
European resident offices.

B. Scientific and Technical Meeting Tael .......... 2 __30 __ 26 28

Scientific and Technical Meeting travel permits employees to participate in meetings and technical seminars
with representatives of the aerospace community. This participation allows them to benefit from exposure to
technological advances outside MSFC, as well as to present both accomplishments and problems to their associates.
Many of the meetings are working panels convened to solve problems for the benefit of NASA.

C. Management and Operations Tadl............ ceranaas 130 195 178 193

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, other NASA Centers, and local
transportation.

FACILITIES SERVICES

The Marshall Space Flight Center (MSFC) occupies over 1,841 acres under Department of the Army
permit in a complex of science and engineering laboratories, special development and test facilities.
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This complex encompasses 3,683,985 gross square feet of building space including 18 major buildings. Also
included are 17 major technical facilities. This physical plant houses an average daily on-Center population
of 5,000 to 5,500 personnel. Many of the test facilities are utilized on more than one shift or during off-
peak hours.

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

111 FACILITIES SERVICES.. ttvsssssssssssssssssssssssssssssssnnns 11,775 10.598 11,849 12.395

Basis of Fund Requirements

A. Maintenance and Related Services

1. FacilitieS. sueesnsunssnnnnnnnnnsnnnnnnnnnsnnnnnnnnnsnnnus 2,465 1,290 1,984 2,190

2. EQUIPMENt sessueuanssnnnnnnssnnsnnnsnnnnnnnnnnnnnnnnnnnnnnnns __ 210 94 172 182
Subtotal..... cuiesevensannnnnsnnsnnnnnnsnnnnnunnnnnnuns 2,675 1,384 2,156 2,372

B. Custodial ServiCes.... .seusussssssssssssssnnassnnsnssnnnnnnnns 3,155 2,682 2,899 3.077
C. UtilitieS ServiCeS.... wuusssssssssssssnsssssnnnnnsnnnnssnsnns 5,945 _6,532 _6,794 6,946
Total, Facilities Services... siivasssssssssssssnsnnsssnsans 11,775 10.598 11.849 12.395

A.  Maintenance and Related ServiCesS... cueusessnsansssnsnnnnnnnns 2,675 1,384 2,156 2,372
1. FacilitieS. cuseunnunnunnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns 2,465 1,290 1,984 2,190

This activity involves a total of 235 facilities (buildings, structures, and trailers) with 3.7 million
square feet of floor area. Also involved are 1,841 acres of land area, 1 million square yards of surfaced area,
and several special structures and systems.

The increase from the 1979 budget estimate is due to 1978 experience. The funding for 1980 reflects
approximately the same level of services as in 1979.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

a. Maintenance of buildings and groundS..uessssssssssssssssnsnsnsnsssnsnsnnnnnnnnnns 1,579

The estimate includes 32 workyears of support contractor effort and reimbursements to the Army
(Redstone Arsenal) for facility maintenance and related services for such items as electrical distribution

lines and paved surfaces.

b. Supplies and MEEES. ..o 611

This estimate provides for the acquisition of building materials, electrical materials,
electronic materials, general maintenance materials, general operating materials, general service materials,

metals, gauges, pipes, valves, and fittings.
2- EquipmentllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 210 94 172 182

This activity includes six workyears of support contractor effort and involves maintenance and
repair of over 3,675 items of building equipment at MSFC. The 1979 current estimate reflects 1978 experience.

The 1980 level remains approximately the same as in 1979,

B. Custodial SEVIGS. ... 3,155 2,682 2,899 3,077

Custodial Services includes janitorial services, security services, fire protection, trash removal,
sanitary landfill operations, pest control activities, and related supplies and materials. The increase

in 1980 provides for negotiated support contractor wage increases.

1. Janitorial SIVKES e 1,606
This activity provides service to about three million square feet of facility space and trash

removal from approximately 125 separate locations. Work is performed through a support contractor with a
level of effort of 110 workyears.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Security and Fire Roetim 1,449

Services are provided by a support contractor with a level of effort of 39 workyears and through the
Armmy (Redstone Arsenal). Included are 24-hour security coverage of M3C property, law enforcement, motor ve-
hicle control and registration, as well as fire protection.

3. MinOl’ Requirementsllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 22

Services are related to landfill operations and ""as needed'™ pest control.

C. Utilities Services.......cocovviiiiiiiiiiiinnnnns 5.945 6,532 6.794 6.946

The Army (Redstone Arsenal) provides electricity, steam, water, and sewage disposal services to MSC
on a reimbursable basis, and the estimates, therefore, are included in this activity. Also included are four
workyears of effort to operate and maintain 12 separate steamboilers for facilities not on the central system:
the environmental control systems, and to provide a nonduty hour focal point for emergencies. The increase
in 1980 provides for increased utility rates partially offset by reduced consumption. The cost of purchased
commodities is shown in the following table:

1. Electricity (100,000 mW/HES.) sussssssssnasnnsannsnnsnnsnnnsnnsnnnnnnnnnnnnnnnnnnnns 3,500
2. Propane (48,000 galS.) ssssssssssssnnnsnnnnnnnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns 21
3. Fuel oil (657,000 galS.) sssssssssssnssnnnnnnnnnnnnannnnnnnnnnnnnnnnnnnnnnnnnnnnnnns 284
4, Steam (383,000 K/1bSu) s snnnnsnsnnnnnnnnnnnnnnnnnnnnnnnnnnssssssnnnnnsansnsnnnnnnns 2,394
5. Water aN0 SeWaZe.eecceersvsostssaseessasssssssssssssssssssssscssesossscssnssscssonss 572
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TECHNICAL SERVICES

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

IV. TECHNICAL SRAES....ceoccecccececececcceeees 5,636 6,418 5,728 5,588
Basis of Fund Requirements
A. Automatic Data Processing

1. Equipment.cssssssssssssssssssnasnnnnannnnnnnns 823 803 800 812
2. OperatioNS.usssssssssssssssssnnnnnnnnnnnnnnnnns 2,509 3,521 2,810 2,706
SUDTOTAl seuvsunsunsnnnnnnnnnnnnsnnnnnnnnnnns 3,332 4,324 3,610 3,518

B.  Scientific and Technical Information
1. Library.. seseseessssssssnssssnnnnnnnnnnnnnnnns 807 761 715 720
2. Education and infomation........ooocceeenno. 144 _126 _ 134 142
ST0 (o v I 951 _ 837 849 862
C. Shop Support and SEVIGSS. - ccceeocccciaaacaens 1,353 1,207 1,269 1,208
Total, Technical SYGsS. oo ocmmemmeaoaoo. 5.636 6.418 5.728 5,588
A. Automatic Data ProcesSiNgssssssssssssssssnsnsnsnss 3,332 4,324 3,610 3,518

Provides centralized systems analysis, programming, operations, and related computational services to
meet the management and administrative computing requirements. Also includes maintenance of ADP equipment
and related supplies and materials. Included are 129 workyears of support contract effort.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

:I_ Equipmentllllllllllllllllllllllllllllllllllllll 823 803 % 812

Maintenance is provided under separate contracts for central site computers and associated equip-
ment. Equipment maintained includes two large Univac 1108 systems, CalComp Disc secondary storage system for
the Univac 1108 system, and a key-to-disc which collects, controls, organizes, and edits raw data for input
into the Univac 1108 system. This effort is being maintained at approximately the current level of funding.

2- Operations-llllllllllllllllllllllllllllllllllll 2,509 3,521 2,810 2,706

This function provides for the development and utilization of computer techniques and systems
programming of all digital computers and associated equipment at MSFC. The computer systems include the two
large Univac 1108 systems, seven Univac 9300 Remote Job Entry terminals, one 1BM 1401, and two FR-80
Electronic plotters. Also included is associated auxiliary support equipment such as film processors, Xerox
microfiche printers, Xerox forms copiers, and punch card accounting machines (PCA). Also included are the
operation of two large magnetic tape libraries containing a combined total of 60,000 reels; receipt, control,
and distribution of program and data processing products; and testing and cleaning of magnetic tapes.

Also included in the operation costs are program design and development, and development of data
base management, configuration management, and accounting software systems. Support is also provided for
developing engineering drawings and parts management systems. Costs remain essentially level from year-to-
year, however, the amount is substantially less than the 1979 budget level due to the programmatic operations
taking over approximately 44 workyears of effort.

B. Scientific and Technical | 951 887 849 862

This activity provides for the operation of the Redstone Scientific Information Center library at MSFC
and support to the Center in various scientific and technical information services.

1. Libraryllllllllllllllllllllllllllllllllllllllll 807 761 715 720

Scientific information and library services are provided to MSFC employees and associated contractor
personnel through the Redstone Scientific Information Center (RSIC) operations. The RSIC contains a central
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collection of 234,000 books and journals, 3,000 periodicals, 1,000,000 documents on microfilm and 400,000
technical papers. Operation of the RSIC by the Army is under direction of a joint MSFC/Army Redstone
Scientific Information Board with costs shared. The 1980 estimate provides for the same level of service as

in 1979.
1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
2. Education and mfona@on......coeceemeennn.. 144 126 134 142

The funds provide for the preparation of reproducible pages for publication of technical manuscripts
and related documents. The annual volume of work under this contract is an estimated 12 thousand manuscript
pages. Also included is MSFC's share of the operation of the MSFC Visitor Information Center located at the
ﬁ]agqma Space and Rocket Center. This effort is being maintained at approximately the current level of

unding.

C. Shop Support and SAVME...omemeomeeeemceeeeees 1,353 1,207 1,269 1,208

Twenty-seven workyears of support contractor effort provide the Center with support in the areas of
graphics, models and design, construction, and management of exhibits. Related supplies, materials and
equipment are also included iIn this activity. Graphic materials are prepared for use iIn such presentations
as senior management meetings. The decrease from 1979 reflects the reduction of eight workyears of support
contractor effort.

1- InStrumentationSupportlIIIIIIllIIIIIIIIllIIIIIIIllIIIIIIIIllllllllllllllllllllllll 26
This category provides funds for guage calibration services work procured from the Army (Redstone

Arsenal) . Included are microwave, radio frequency, and optical and acoustic instrumentation calibration.
2_ Photographicm ................ @ B EEEEENESESESEEESESEESEEEEEEEEEEEEEE NN NN N EEEEEEEE 446

Consists of procurement of off-site commercial still photographic and motion picture production
services. Still photographic services include printing and processing of color and black and white prints,
slides, vugraphs, and copy camera photography. Motion picture production services include script writing;
film editing; sound recording; and printing and processing of sound motion pictures. Approximately 138,000
still photo units and 240,000 feet of motion picture service are needed annually.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

3. GraphiCSllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 736

Twenty-seven workyears of support contractor effort required for the preparation of charts, graphs,
vugraphs and similar visuals for administrative and operational requirements are included in this activity.
Approximately 35,000 work units are completed annually. Also includes the design, construction, and manage-
ment of exhibits in connection with MSFC's Public Affairs activity.

MANAGEMENT AND OPERATIONS

V. MANAGEMENT AND CHERATIONS.....ococooioocoonmimonn-n 8,070 7,046 7,884 8,256
Basis of Fund Requirements

A.  Administrative Comnicatios. - ceeeeceeeaeean 2,380 2 044 2,529 2 ,603
B. Printing and ReproduCtioN.ssesssssssssssnssnsnnnuns 451 380 475 487
C. TransportatioN..uesssssssssssssssssnnsnnnnsnnnnnnnns 2,016 1,777 2,196 2,325
D. Installation Common SAVAGES. . -cvvoooocincmmcnnne- 3,223 2,845 2,684 2,841

Total, Management and OperationNS.ssssssssssssnsss 8,070 1,046 7,884 8,256
A. Administrative ComuniGaIOS.....cooommmnnnnn. 2,380 2,044 2,529 2,603

Communications support for MSFC, which includes 25 workyears of support contractor effort, consists of
local telephone service, long distance telephone service, and various kinds of other nontelephone communications.

1. Local telephone SaVIE. ... 802

The MSFC Central Exchange provides instruments and lines at the Center for local telephone service.
This effort is being maintained at the current level of funding.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Long distance telephone SaVAE.. .. .o 998

Provides for MSFC use of the GSA operated long distance Federal Telecommunications System telephone
network. Costs result from a formula which is based primarily on the number of calls made two years in the
past and the number of circuits used by the Center. Also included are such items as long distance commercial
tolls, Western Union leased equipment for transmitting and receiving telegraphic messages and the Autodin
network for ordering supplies and materials and sending and receiving classified information.

3. Nontelephone COMMUNECATIONS..usseusssnssssnsssssnssnnnssnnssnsnsnnnsnnsnsnnnnnnnnnns 803

These funds provide for use of Weeden Mountain radio transmission facilities, support of the
Emergency Warning System, and operation of MSFC's Fire Surveillance System. Also provided are payments for
entry into the GSA teletype system for Government subscribers, entry into the Western Union teletype system
for commercial subscribers, overseas telegrams and cable system upkeep and equipment storage by the Army.
Twenty-five workyears of support contractor effort is required to provide around-the-clock institutional
communications capability, including installation, operation, maintenance and repair of 2,200 capital equip-
ment items; 797,280 operating feet of cable; handling 90,000 telephone calls by operators on three switch-
boards; receiving/transmitting teletype messages; making 6,000 telephone directory changes; processing
3,000 video tapes and 875 engineering drawings. The decrease from 1979 to 1980 is due primarily to the re-
classification of postage costs to Installation Common Services which is offset somewhat by negotiated
support contractor wage rate iIncreases.

B. Printing and ReproduCtioNssssssssssssnsnsnnnnnnnns 451 38 47 487

A portion of MSFC"s printiag/reproduction requirements are met by an on-site reproduction plant
operated by MSFC personnel. This reproduction plant produces approximately 18,000,000 units of reproduction
work each year. In addition to the on-site reproduction plant, MSFC must also purchase from the Government
Printing Office, Army and private firms about 24,000,000 units of printing each year. This purchased printing
is either an overflow requirement that cannot be handled within the on-site workload, or is such a type
that cannot be handled with the limited capability of the on-site equipment. Included in the cost
of printing and reproduction are four support contractor workyears of effort. The increase from 1979 to
1980 reflects negotiated support contractor wage increases and the full year effect of iIncreased costs
for procured printing services.

RPM 3-26




1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Transportationllllllllllllllllllllllllllllllllllll 2,016 1,777 2,196 2,325

Transportation functions at MSFC include 56 workyears of support contractor effort for operation and
maintenance of vehicles and aircraft, and transportation of things. Included in this category is the
maintenance of 418 general purpose vehicles, 108 general and special purpose trailers and vehicles, 290

pieces of equipment such as A" frame cranes, "H' frame cranes, cranes, tractors, generators, and welders;
intermediate inspections at 6,000 miles or six months; and major inspections at 12,000 miles or twelve

months. Freight charges for shipment by both surface and air transportation of materials and equipment
are also included. The increase from the 1979 budget estimate to the current estimate reflects 1978
experience and current price levels.

The increase in funds from 1979 to 1980 is due mainly to increased costs of support contracts.

D. Installation Common SAVIGES....ceemeemmcemmennn.- 3,223 2,845 2,684 2,841

This category includes 38 workyears of support contractor effort and provides support to Center Manage-
ment and staff activities, medical services, and various other installation support services. The decline
in the funding level from 1978 to 1979 is due primarily to the one-time procurement in 1978, of some mechanical,

electrical, and office equipment.

The increase in 1980 is due to increased wage rates in the medical contract, increased cost of mainte-
nance and repair of equipment, and increased postage costs.

1. Center management and staff TS oo oo oo eeeeeeeeees 46
Includes Patent Counsel Services, Tort Claims and Equal Opportunity activities.

2. Medical ssues 728

Provides occupational medicine and environmental health services totaling 18 workyears of support
contract effort for the maintenance and improvement of employee health at MSFC, with emphasis on prevention,
diagnosis, treatment and care of illnesses and injuries caused or aggravated by the work environment.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

3. Installation support servicesS.ceecssescacassacssasns ceeccesscscocecsnacscsaans cessnee 2,067

Maintenance and repair of office equipment, equipment rental, acquisition of supplies and materials
and miscellaneous services are included in this activity.

a. Maintenance and repair Oof eqUIPMENt . susssnsssnsannsnnsnnnsannnnnnnnnsnnnnnnnnns 481

Maintenance and repair of office equipment includes the maintenance and repair services for
office machines and equipment (i.e.,, typewriters, calculators, time stamp equipment, etc.); maintenance
and repair services for photographic and reproduction equipment (i.e,, enlargers, cameras, exposure
controls, print copiers, projectors, power supplies, tape recorders, stroboflash, film viewer, motion
analyzer, copiers, copy camera, processor camera, super diazo, etc.).

b. Rental Of equipmentlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 185

Rental of equipment such as Xerox machines at the resident office at Canoga Park, California
and Visual Search Microfilm Files located at MSFC, and other reproduction equipment are included in this

category.
c. Supplies, materials, and eqUIPMENT.ssssesceanssnnssssnnnssnsssnsnnnnnnnnnnnnnnns 7
Acquisition of primarily office type supplies and equipment.
0. MISCEIIANEOUS SEIVICES. . .uiii ittt ~ 954
This estimate includes services such as miscellaneous troop service charges for military de-
tailees assigned to MSFC; disposal of toxic wastes; inspection of hazardous cargo prior to entry to Redstone
Arsenal ; receipt, storage, and issue services for hazardous materials such as explosives, pyrotechnics and

solid rocket motors. Minor contracts include laundry service, furniture repair, potassium cyanide disposal
and logistics support which include 20 workyears of support contract effort. Postage costs are also included.
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RESEARCH AND PROGRAM MANAGHEVENT

FISCAL YEAR 1980 ESTIMATES

NATIONAL SPACE TECHNOLOGY LABORATORIES

DESCRIPTION

The National Space Technology Laboratories is located in southwest Mississippi, approximately 50 miles
northeast of New Orleans, Louisiana. Total land area is 138,807 acres of which 13,480 acres 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 Intracoastal Waterway. Capital investment for the National
Space Technology Laboratories as of September 30, 1978, was $307,261,000.

CENTER ROLES AND MISSIONS

The National Space Technology Laboratories (NSTL), formerly the Mississippi Test Facility (MTF), was con-
structed and operated during the 1960's for acceptance testing of the booster stages of the Saturn V rocket
system. NSTL is NASA's prime static test facility for large liquid propellant rocket engines and propulsion
systems. The redesignation of this facility as NSTL in 1974 recognized the emerging role of the installation
in space and environmental technology efforts.

NSTL is presently engaged in development and acceptance testing of the Space Shuttle Main Engines and
development testing of the ground test version of the Shuttle Propulsion System, the Main Propulsion
Test Article. NSTL conducts applied research, develops techniques, demonstrates and transters to the user
community applications of NASA-developed technology in the fields of remote sensing, satellite communication,
environmental sciences, and other selected applications programs. NSTL manages the installation and, throrsh
interagency agreements, provides service support and full utilization of all facilities including collocated
elements of other executive agencies engaged in compatible research, development, and operational activities.
These include the Department of Interior, the Department of Commerce, the Environmental Protection Agency,
the Department of Transportation, the Department of Defense, 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 development and acceptance testing of the Space Shuttle Main Engines and the development testing of
the Shuttle's main propulsion system.
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Space Applications - Conducts applied research, develops techniques, demonstrates and transfers to the ~ser
community applications of NASA-developed technology in ch® fields of remote sensing, satellite communication
and environmental sciences.

SUMMARY OF RESOURCES REQUIREMENTS

FUNDS 1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. Personnel anll Relate® CoBtE  tvivtveririennreneenennrnnns 2,648 2,823 3.083 3,151
II. Travel.......voviivannn e Ceee i eaee e e 84 65 92 99
III. Facilities ServiceS.....ceeu.o.. cire e Cetieecea e -—- 350 1,094 1,173
IV. Technical Servicezs....eeviirienneennnnens et cetsases e --- 50 41 41
V. Management an® OgerationS............... e e === __ 200 217 225
Total, fun0l requirements.......... ettt L eeee 2,732 3,488 4,527 4,689

Distribution of Permanent Positions by Programs

1979 1980
1978 Budget Cu rent Budget
Actual Estimate Ss imate Estimate

Direct Positions

Space Transportation SystemsS...... e seiasenann cectesaaa. ce e 5 -== _5
Sgpace shuttle  ..... cetesie e e tSeeeenietensiesnnas 5 --- 5
Space and Terregtrial Applications........ cienen Ceeeeen e _38 _40 _40
Space agglications L . _38 _40 _40
Subtotal, Qirsct gositions, . . ... ... cceeerecrocnnnnn, . _43 _40 _45
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1979 1980

1978 Budget Current Budget
Actual Estimate Estimate Estimate
Center Management and Operations Support PoSitioNS ccvueeuusauns 59 64 59 59
Total, permanent POSItiONS cuusseessassnsnassnsnssnnsnsnnnnnnns 102 104 _104 103
PROGRAM DESCRIPTION
SPACE TRANSPORTATION SYSTEMS 5 Permanent Positions (Civil Service)
In 1980 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 and the ground test version of the Shuttle propulsion system, the Main Propulsion Test Article.

SPACE AND TERRESTRIAL APPLICATIONS 39 Permanent Positions (Civil Service)

In 1980 the National Space Technology Laboratories' Earth Resources Laboratory's program will continue:

a. To conduct research investigations in the application of remotely sensed data, stressing interests and
needs of potential user agencies. This research activity uses existing aircraft and satellite programs as a
basic source of remotely sensed data in conjunction with surface data to develop techniques and procedures for
practical applications, and to devise cost-effective methods of transferring those techniques to the user
agencies.

b. To conduct applications demonstration projects in cooperation with Federal, state, regional and local
government agencies and private industry to promote the effective transfer of applications technology as well
as to reduce systems costs, increase adaptation to the users systems, and improve compatibility with other
information sources and products routinely used by the user organization.

c. To systematically transfer, primarily to state and local governments in the 17 state region in the
midwest, south and southeast, the ability to effectively use Landsat data for their resource management and
planning decisions through the Southern Regional Remote Sensing Applications Center.

d. To conduct research, develop applications and transfer technology to the user community in non-remote
sensing applications primarily in such areas as data collection systems, environmental system development, and
closed ecosystems development.
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CENTER MANAGEMENT AND OPERATIONS SUPPORT 59 Permanent Positions (Civil Service)

Center Management and Operations Support is defined as that support or services being provided to all
National Space Technology Laboratories organizations which cannot be directly identified to a benefitting
program or project. The civil service personnel involved are:

Director and Staff - The Center Manager, Deputy Director, and immediate staff, e.g. Legal, Patent Counsel,
Equal Opportunity, and Public Affairs.

Management Support - Includes a wide range of activity categorized as management support for programs and
functional organizations for the entire Center. Specific functions include resource and budget management,

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

Operations Support - This is a broad spectrum of activity that is required to maintain and operate facili-

ties, buildings and equipment; and to provide the normal housekeeping services and logistics support for the
personnel who manage and conduct the affairs of the Center. Specific activities are:

Maintenance and operation of all buildings and facilities
Data processing and computer support

Reliability and quality assurance

Centerwide security and protection

Fire protection

Custodial services

Logistics support including transportation, supplies, etc.
Medical care of employees

Photographic and graphic support

Safety
PERSONNEL AND RELATED COST
1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
I. PERSONNEL AND RELATED COSTS . st v tsssssnnnnnnnnnnnnnnnnnnns 2.648 2.823 3.083 3.151




Basis of Fund Requirements

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. Compensation and Benefits

1. Compensation

a. Permanent POSitiONS cvuevussnssnnsnnsnnsnnnnnsnnns 2,327 2,484 2,680 2,768

b. Nonpermanent..eesseeesssnsnsasssannsnsnssnnnnnnns 49 62 101 79

c. Overtime and compensation.. seeessssssssssnnnnnnns 5 7 8 8
Subtotal, Compensation. vveevsenssassannnnnsnnns 2,381 2,553 2,789 2,855

2. BenefitS. v iennnnnnnnssssnsnnnnnnnnnnsssssnnnnnnns 242 254 271 278
Subtotal, Compensation and Benefits. ...cvviuurrrnnn 2,623 2,807 3,060 3,133

B. Supporting Costs

1. Transfer of personnel . ..ueeevienneanrsanrannsanrannnnns 10 11 15 10

2. Personnel traiNiNg.eceesssssssaaannnnrsannnnnnnsnnnnns _15 5 8 8
Subtotal, Supporting COStS.uvevearansnsansanansnnns 25 16 23 18

Total, Personnel and Related CoOStS.. cuvseeunsnnnnsnns 2.648 2.823 3.083 3.151

A. Compensation and BenefitS.. cuessensnnansansnsannannnnnnns 2,623 2,807 3,060 3,133
1. CompensatioN uuseeesusssannssnnnnnssannnsnnnnnsnnnnnss 2,381 2,553 2,789 2,855

a. Permanent poSitiONS.seesussannssonnssnnnnsnnnnsns 2,327 2,484 2,680 2,768

The funds shown will support 103 permanent positions in 1980. The current estimate for 1979

reflects an increase over the 1979 budget estimate due to the October 1978 pay increase.
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Basis of Cost for Permanent Positions

In 1980 the cost of permanent positions will be $2,768,000, an increase of $88,000 over 1979. The increase
results from the following:

Cost of permanent posSitions IN 1979 . ..uciuucuuesnnsnnsunsnnsnnsnnnsnnsunsnnsnnnnnnnnnsnns 2,680
COSt INCrease IN 1980 uueeuusesunssunssunssnnsssnsssunssansssnssnnnssnnssnnssnnssnnnsnnnss +131
Within grade advances and career development
Full year effect of 1979 AaCtiONS . u v seeunreannrsannnrsnnnssannnssnnnssnnnnssnnnns +22
Partial year effect of 1980 aCliONS.cuseuransansansannsnnsansansnnsansnnsnnsnnsss +25
Full year effect of October 1978 pay INCrease. cuussssasasnssanasnsnnnasannnnnnnnns +3
Full year effect of 1979 personnel iNCrease...........ccouiiiiiiiiiiiinneinnnann. +22
TWO eXtra WOrKJaYS s e esssanssnnnsanssannsanssnnssnnsnannsnnnsnnnsnnnsnnnsnnnsnnnssns +20
Decrease in reimbursementS. wuseeeeeassussssssannnnnssssnnnsnnnssssnnnnnnnssssnnnss +39
Cost of decreases in 1080, ... .. seuuursnnnrsnnnsrnnsnrsnsnssnnnsssnsnssnsnssnnnssnnsnsnns -43
Turnover savings and abolished poOSItiONS cu v euwrannsanrannsannsansannsannsnnsnnns -29
Full year effect of 1979 GCtiONS tuuueesrnnnnnssssnnnsnssssnnannsssnnannsssnnnnnss ---
Partial year effect of 1980 aCtioONS. vveuvrennsnnsannsannsnnnsnnsannsannsnnnnnnss -14
Cost of permanent positions in 1980.. sucuerueunsunsnsnnsnsunsnnnnsnnnnsnnsnnnnsnsnns 2,768
1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

b. Nonpermanent positions

0 o 0 49 62 101 79
2. WOrKYyearSsssseeassssnannssnnnnnsnnnnnsnnnnnns 7 7 12 9

The increase from the 1979 budget estimate to the 1979 current estimate is due to the
establishment of a part-time employment program, and the addition of two youth opportunity program positions.
The 1980 estimate reflects a slight decrease as a result of absorption of the part-time program into the
permanent position ceiling. The 1980 estimate will support the following programs at the levels indicated
below:
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Distribution of Nonpermanent Workyears by Program

Program Workyears
Cooperative training Programs « o u s s sessssssssssssssassssassssssssssssnssssnsssss 4
Youth opportunity Programs. wuseesssssssaassnssssannsssnnnsnsssnnnsnssnnnnnnsss 2
Other temporary employment s c v v s s s saunsnnsannsansnnnsnnsnnnsnsssnnsnsssnnsnnsss 3
Total. wevuueesunnsesanssunsssnnssunssnnnssunnssnnssnnnssnnnsnnnsnnnnsnnnsnnns -9
1979 1980
1978 Budget Current Budget
Actual Estimate  Estimate Estimate
(Thousands of Dollars)
c. Overtime and other compensation.....cvveevrenrannsns 5 7 8 8

The 1980 estimate of overtime is necessary to meet management and administrative requirements in such
areas as procurement and financial management.

2. BN ETITS. uusnnnnnnnnnnssssssessesesssssssnsnnnnnnnnnnns 242 254 271 278

The following table reflects the personnel benefits by major category:

Cateqgory of Costs

Civil Service Retirement FUND. vuvvuunnnnnannnnnnsssnnnns 175 183 196 201
Employee life iNnSUranNCe.ueeassssnnnssnnnsnnnnnnnnnnnnnns 11 14 12 13
Employee health inSUranCe. suveerreeennnnnsssnnnnnnnnsnns 50 51 57 58
] T 1 1 1 1
Incentive awardS ssssssssssssssssssnsssnnsssssnnnnnnnnnss 5 _5 5 _5

Total.. sesssssssssssnasnnnasssssnsssannnsnsnnnnnnnnnns 242 254 271 278

The increase from the 1979 budget estimate to the 1979 current estimate is a result of the October 1978
pay raise increase. The increase in 1980 is due to the full year effect of the 1978 pay raise.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Supporting COStSssuaunsssnnnnnnssnnnnnsnnnnsnssnnnnnsnnnnnnns 25 16 23 18

1. Transfer of personnel. ccvievsecessnnnnasssnnnnssnnnnnnsnnns 10 11 15 10

The amounts estimated for 1979 and 1980 are based on the 1978 experience and planned personnel turnover.
2. Personnel traiNiNgucesesessessssassssansssannnsnnsnsnnnns 15 5 8 8

The personnel training costs are primarily for "Upward Mobility' training for women and minorities, and

EEO ""Counsel Training'. The increase in the 1979 current estimate over the 1979 budget estimate is due to the
greater demand for upward mobility training.

TRAVEL
20, TRAVEL 4 asesssssssnnnnnnnnnssssssssnnnnnnnnnsssssssnnnnnnnnns _84 _65 _92 _99
Basis of Fund Requirements
A, Program Travel... ccuvureanussnnnnssannssnnsnsnannssnnnnnnnnns 53 33 55 58
B. Scientific and Technical Meeting Travel. ...t iiiiinnrannnnnns 8 --- 14 15
C. Management and Operations Travel. covevesssssassasnsnnsnnnnnns 23 32 23 26
Total, Travel seeeeeesnessassnasansnnsnnnsnnsannsnnnnnnnnnss _84 _65 _92 -99
A. Program Travel. cvvieuneenneanrannsannsannsansannsnnnsannnnnsns 53 33 55 58

Program travel requirements are directly related to the accomplishment of the Center's mission, and will
mainly be in support of the Space and Terrestrial Applications Office. The increase from the 1979 budget esti-
mate to the 1979 current estimate is to support the Earth Resources Laboratory. The increase in 1980 reflects
an increase in travel costs due to the expansion of the Regional Applications program activity in the Earth
Resources Laboratory.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Scientific and Technical Meeting Travel....oiviiinnnrrrrnnns 8 === 14 15

Scientific and technical meeting travel will permit 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 NSTL, 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 bene-
fit of the Government. The increase from the 1979 budget estimate to the 1979 current is due to increased
travel related to the Earth Resources Laboratory.

C. Management and Operations Travel cvousesransnsnssnnsnsnnnnnns 23 32 23 26

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 decrease
from the 1979 budget to the 1979 current reflects 1978 actual experience. The increase in 1980 is attributable
to travel involving management matters concerning the Earth Resources Laboratory.

FACILITIES SERVICES

The National Space Technology Laboratories (NSTL) covers 138,807 acres and consists of a complex of facilities
which include laboratories, office, and rocket engine test facilities.

The complex encompasses about 1,064,511 gross square feet of building space including seven major buildings.
Also included are five major technical facilities. This physical plant supports an average daily Center popu-
lation of 2,800 to 3,000 personnel. Many of the test facilities are utilized on schedules involving more than
one shift and/or frequently during off-peak hours.

111. FACILITIES SERVICES... ---

.................................... i 350 1.094 1.173
Basis of Fund Requirement
A. Maintenance and Related Services
Lo Facilities. | . iiiiriireirenrenrenrenrenrnnrnnenns --= 100 100 100
Subtotal. cuseseucuenanensasanau s s s nn s -7" 100 100 100
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Custodial ServiCes, . .. .i'isieienenenenenenenenennnnnnnnnns --- 250 242 246
O U T = i --- 752 827
Total, Facilities Services. |, ., . .. . .cucieeuenenenenenenennns 50 1.094 1,173

A. Maintenance and Related ServiCesS.. sueesnsnnssnnssnnsnnsannns --- 100 100 100
1. Facilities, i .uusesssnnsennsennsnnnsnnnsnnssnnrsnnsnns 100 100 100

Provides modifications and alterations of facilities for normal recurring movements of personnel and
equipment of the Earth Resources Laboratory.

B. Custodial ServiCeS.euueesnsanssnnssnnsannsnnssnnsnnssnnssnns --- 250 242 246

Provides security guard services, janitorial services and fire protection to the Earth Resources Laboratory
personnel by the National Space Technology Laboratories institutional support services contractor.

C. QLities seeossnnsnnsnnsnnnsnnsnnsnnsnnssnnsnnsnnsnnssnnnns - —— 752 827

Provides for the purchase of the two utility commodities; the 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.
These utilities were previously funded by the R&D appropriation. The estimated requirements for these utilities
are as follows:

1. Electricity (12,560 mMW/HS) vuvutusunnnnannasasnnsansanasasasssssnsanasassssnssnnsnsnssssnannnnnns 465
2. Natural gas (181,000 K CU Ft) cvuususnnsnnsannasnnsnnnnsnnsnnnnssnsnnsnsnnsnnsnnnnssnsnnnnsns 362

TECHNICAL SERVICES

IV. TECHNICAL SERVICES .iuueeunnnnnnssnnnsnnsnnnnsnnnannnnnnnns

I
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The

Basis of Fuo® Requiresments

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

Automatic Data Processing

1 Ogerpticons --- 35 35 35

Scientific ao® Irchnicapl Ioformatioo

1. Library..eceeeececveneenss PP - 15 _ 6 _ 6
Total, Technical Services......veve... et eer e --- 0 1 1
Automatic Data Processing.....eeieevreesertoneccnennnnannnn --- 35 35 35

Trovies for the supgliss, materipls an® software grograms in suggort of the Ear() Res rces Laborators

Scientific and Technical Information.....

'
1
]
|
(%]

|

Progimeg for the books, perio®icals ~n® other technicel regorcs require® Ty the =prth Resourcesz Laborators
1955 Qecrease reflects reassezsmenc gf requirspments.

MANAGEMENT AND OPERATIONS

MANAGEMENT AND OPERATIONS...cvetveieivnnnanns cieeeriaaenn --- 200 2 22

n

Administratiwe C mmunicatioos - 35 25 25

Printing and Reproduction.... --- 45 45 47

.............................
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars]

C Transportation. e tee ettt e e e --- 35 55 36
D Installation C mmon Serwices .tececeieeeanas et e ceeane e . --- 85 92 97

Total, Management an® Ogerations ceeecaeaacnena --- 200 217 225
A. Administrative CommunicationS........eeee.. C e e e --- 35 25 25

PeoviQps for (Ne local telephone s ®vice fog the Sagth Resources Laboratogs

B Administrative Printing............... P . == 45 45 47

Ir iQes fog grinting an® regroQuction sepoices in suggoet of the Earth Resougces Laboratory gersonnel.

C. Transportation...... G e e et e s et et ettt ae e e --- 35 55 56

Provides for the rental of the GSA vehicles require® to support the operations of the Earth Resources
Laboratory. The increase in 1979 current estimate from the 1979 budget estimate reflects a reassessment of
support requirements.

D. Installation Common Services......eeeeeeeoeees et et e -—- 85 92 97

Provides supplies, materials and equipment for the Earth Resources Laboratory. The increase in 1979 cwrr ¢t
estimate from the 1979 budget estimate is due to increased requirements for supplies and materials.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
NATIONAL SPACETECHNOLOGY LABORATORIES

| NSTLSUMMARY STAFFING [
| DECEMBER 4,1978
FY 79 FY 80
Excepted 1 1
GS-16 1 1
GS15 5 5
GS14 10 9
All Other GS 87 a7 OFFICE OF THE MANAGER
Wage Board 0 0
Total Permanent 104 103 EY79 FY 80
Excepted 1 1
A reduction in FY 1979 of 2 and in FY 1980 of Eﬁ'lti Gs ; ;
1has not yet been distributed to personnel other s =
ceilings inthe internal organization structure. TOTAL PERMANENT 4 4
| i |
CHIEF COUNSEL EXECUTIVE STAFF
FY79 FY80 EY79 FY80
GS-15 1 1 GS-14
All other GS 1 1 All other GS 6 6
TOTAL PERMANENT —2— 2 TOTAL PERMANENT ~6 6
I r .
RESOURCES & FINANCIAL PROCUREMENT & CONTRACTS FACILITIES ENGINEERING INSTALLATIONS OPERATIONS
MANAG EMENT OFFICE OFFICE OFFICE OFFICE
FY 79 FY 80 FY79 FY80 FY 79 FY 80 FY79 FY 80
GS-14 1 1 GS-14 1 1 GS-14 1 1 GS-14 2 2
All other GS 18 18 All other GS " 1 All other GS 8 8 All other GS 12 12
TOTAL PERMANENT 19 19 TOTAL PERMANENT ~ 12 12 TOTAL PERMANENT 9 9 TOTAL PERMANENT 14 14
EARTH RESOURCES
LABORATORY
FY79 FY80
GS-15 4 4
GS-14 5 5
All other GS 31 31
TOTAL PERMANENT 40 40
RPM 4-13
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1980 ESTIMATES

GODDARD SPACE FLIGHT CENTER

DESCRIPTION

The Goddard Space Flight Center, located 15 miles northeast of Washington, DC., at Greenbelt, Maryland, is
situated on a 554-acre main site. Three additional nearby plots of 640 acres comprise the remote site area
and contain the Goddard Antenna Test Range, the Goddard Optical Facility, the Propulsion Research Facility,
the Magnetic Fields Component Test Facility, the Attitude Control Test Facility, and the Network Training
and Test Facility. The total capital investment for the Goddard Space Flight Center, including tracking
stations and contractor-held facilities at various locations as of September 30, 1978, was $701,089,000.

The majority of the Goddard Center®s personnel are located at Greenbelt, Maryland; other personnel are

located at the Goddard Institute for Space Studies in New York City, and throughout the world, managing the
operation of satellite tracking and communications network stations.

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 appli-
cations. The Goddard Center 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 satellite tracking networks, data acquisition and analysis; and
scientific research to include both theoretical studies and the development of many significant scientif.
experiments flown on satellites. The principal and supporting roles are:

PRINCIPAL

Earth Orbital Spacecraft Development and Flight Operations - for space science and applications, includes
spacecraft propulsion and supporting technology such as low cost structural evaluation and reliability de-
monstration, advanced guidance systems 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.
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Tracking and Data Acquisition Systems and Support Operations - planning, developing and implementing the
tracking network, data processing and analysis, communications, and mission control systems and facilities.
Planning and conducting support of earth orbit spacecraft. Includes flight control, tracking, data acqui-
sition, communications, and information processing and analysis. Network planning and implementation support
for Shuttle, including Orbital Flight Tests (OF). (Tracking and data acquisition responsibilities include
orbital phase acquisition of all mission types such as manned, deep space, etc.).

Spacelab Payloads - developing, analytically integrating and processing data for Spacelab payloads in
astrophysics, solar terrestrial physics, astronomy, and assigned applications roles.

Space Physics and Astronomy Payloads and Science - developing the technical discipline base, including
astronomical sensors; developing and implementing flight experiments, including space physics and experi-
mentation for planetary missions.

Applications Research and Development - developing the technical discipline base, developing spaceborne

sensors, developing ground data processing systems and data analysis systems, and implementing applications
experiments for Environmental Observations, Resources Observations and Space Communications.

Upper Atmospheric Research - developing and applying analytical techniques, evaluating advanced instr-
umentation concepts for atmospheric constituent analysis, and developing concepts for future flight missions.

Information Systems Technolopy - developing and maintaining a technology base.

Sounding Rocket Development, Procurement and Operations - developing and procuring sounding rockets and
carrying out all phases of operations from mission/flight planning to landing and recovery. Includes sup-
porting systems (i.e., guidance, telemetry and attitude control), payload carrier development, development
acquisition. (Most GSFC sounding rocket activities involve the higher performance, more complex vehicle
support systems. Most activities involving lower performance vehicle systems are assigned to Wallops
Flight Center (WFC)) .

Launch Vehicle Procurement - for Space Science and Space Applications-oriented missions. Current focus
on sounding rockets and Delta.

SUPPORT ING
Planetary Science - developing and applying techniques for the analysis of planetary atmospheres.

Environmental Observations - contributing to the technical discipline base, developing spaceborne sensors
and 1mplementing experiments.
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SuMMARY OF RESOURCES REQUIREMENTS

FUNDS
1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

I. Personnel and Related GHfs..ccommoeneeee.... 102,718 104,343 108,433 110,150
II. Tl 2,308 2,476 2,481 2,672
ITI. Facilities SaVAGS. oo 9,897 9,895 9,560 10,288
IV. Technical SHVIGS. .o 2,169 2,046 2,246 2,325

V. Management and OperationS ssssssssssssssssssnnnns 6,761 5,379 5,510 5,762

Total, fund requirementS.ssssssssssssnsnssnnnns 123,853 124,139 128,230 131,197

Distribution of Permanent Positions by Program

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
Direct Positions

Space Transportation SyStemS... ssssssssssssssssannns 132 126 119 112
Space Mle ------ EEEEEEEEEEEEEEEEEEEEEEEEEEEEEETSR 35 47 33 33
Space Tlight operationS... sesssssssssnssssnnnnnnns 11 10 16 17
Expendable launch véudes.................. taaaan 86 69 70 62
STOL=TOTSII o 1 ¢ N 1,111 1.066 1,108 981




1979 1980

1978 Budget Current Budget

Actual Estimate Estimate Estimate

Space SHATE. ..o 1111 1,066 1,108 981
Physics and astraOwy....ccooooceeamcanne. 1,051 1,013 1,051 931
Planetary exploration..ssesssssssssssssssssnnnnnns 60 53 57 50
Space and Terrestrial Aplicatos................. . 784 836 802 924
Space applications--- @ B B EEEEEEEEEESEEEEE NN EEEE RS 775 826 793 915
Technology utilization.......... 9 10 9 9
Aeronautics and Space TechnOlOgY .usssassssssnsnnnnss 87 64 71 66
Space research and technology ssasssssssassssnsnnss 86 64 71 66
Energy teChnOIOgylllllllllllllllllllllllllllllllll l —-—— -- -—
Space Tracking and Data SHBS....ccccememamennne. 612 612 612 602
Tracking and data acqQUISTTION.sasassssssnsnsnnnnns 612 612 612 602
Subtotal, direct pOSItIONS caussssnssssssnnnnnnss 2,726 2,704 2,712 2,685
Center Management and Operations Support Positions.... 849 844 756 755
Total, permanent pOSItIONS s sssssssnssnsnsansnnnnns 3,575 3,548 3,468 3,440
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PROGRAM DESCRIPTION

SPACE SHUTTLE 33 Permanent Positions (Civil Service)

The objective of the Space Shuttle activities at Goddard Space Flight Center is to plan and implement the
equipment systems, communications data, voice circuits, and operational procedures required for support during
the Orbital Flight Test phase, and the subsequent operational phase of the Shuttle program.

SPACE FLIGHT OPERATIONS 17 Permanent Positions (Civil Service)

The objective of the Goddard activities in this area is to provide the technical support and data to effec-
tively integrate Goddard free-flyer payloads into the Space Transportation System. During 1980, Goddard will
perform a variety of studies, utilizing Goddard®s scientific and technical base, to better develop the Shuttle
Payload requirements and interface for the Goddard free-flyer payloads. The first Shuttle Orbital Flight
Test for the Office of Space Science and the Ffirst Spacelab mission for the Office of Space and Terrestrial
Applications are planned to be launched in 1980.

EXPENDABLE LAUNCH VEHICLES 62 Permanent Positions (Civil Service)

The Goddard Space Flight Center is the management center for the Delta launch vehicle. The Delta vehicle
is NASA®"s only medium class standard launch vehicle and has the capability 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 NASA missions and for a wide range of reimbursable missions for other Government agencies,
domestic commercial users, and international users. The Delta program is managed to provide for production
of the launch vehicles required for approved missions, to provide the necessary operations support, to
maintain production capability for projected missions and to provide €or solid propellant upper stages and
apogee booster motors. The Delta project provides engineering, quality and configuration control services
to maintain operational capability with high reliability.

PHYSICS AND ASTRONOMY 931 Permanent Positions (Civil Service)

Physics and Astronomy is comprised of research in two major areas: Astrophysics and Solar Terrestrial
Research.

Goddard Astrophysics activities have the objectives of: accomplishing laboratory and flight scientific
research to increase human knowledge of the earth®"s space environment, the stars, and other objects; and
providing advanced technical development of experiments and spacecraft components for future astrophysics
missions. RPM 5.5




To this end, Goddard has organized its activities to 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, and particle astrophysics.

During 1980, Goddard®s investigators will be actively involved in development of instruments and analysis
of data for several major Physics and Astronomy missions; the High Energy Astronomy Observatory, the Space
Telescope, the International Solar Polar Mission and the Solar Maximum Mission.

The spacecraft development will be completed and assembly started on the Dynamic Explorer. Additionally,
instruments will continue to be fabricated and delivered for testing and evaluation. Government furnished
equipment (GFE) for the spacecraft will be delivered to the spacecraft contractor and will include NASA
Standard Tape Records, the NASA Standard Near-earth Transponder, the NASA Standard Tracking and Data Relay
Satellite System (TDRSS) Transponder, and the Standard ground support equipment for these items.

In 1980, 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. Additionally,
it iIs expected that the International Sun-Earth Explorer (ISEE) series will provide unusual opportunities
to study the dynamic interactions of solar wind and the earth"s magnetosphere from various points in space.

In 1980, other Explorer effort will continue. It is anticipated that we will move into development of one
or more of the following Explorer missions: Active Magnetospheric Tracer Experiment, Cosmic Background Ex-
plorer, or Extreme Ultraviolet Explorer.

Goddard will provide the management and support of NASA Domestic and International Sounding Rocket Pro-
grams. The project involvement stems from the conception through launch and data analysis in support
of research within Galactic Astronomy, High Energy Astrophysics, Solar Physics, Plasma Physics, Aeronomy,
Meteorology, Planetary Astronomy, and the applications of material space processing sciences. During
1980, we plan to introduce sounding rocket technology to the Shuttle via the mode of Experiments of
Opportunity (BEP). This is a cost-effective approach which allows the experimenter to obtain scientific
data from an instrument designed to fly on a sounding rocket or the Shuttle. The highlight of the year is
anticipated to be the 1980 African Solar Eclipse Rocket, to be launched from San Marco off the coast of Kenya.
Continued support for the Balloon scientific communities is planned, as well as the Aircraft and Climate
environmental observations. Again in 1980, we anticipate the accomplishment of the development and the
implementation of a logistic and technical consultation services for the Shuttle®s self-contained Pay-
load containers.

RPM 5-6




PLANETARY EXPLORAT ION 50 Permanent Positions (Civil Service)

The Goddard science activity within the Planetary Exploration program is designed to emphasize the physics of
interplanetary space and planetary environments. To this end, Goddard will, in 1980, maintain as strong and
viable a research group as is required to carry out this role.

During 1980, Goddard investigators will be actively involved in the development of two instruments, the
Neutral Mass Spectrometer and the Photopolarimeter Radiometer for Project Galileo. These instruments will
measure chemical composition and the physical properties of clouds in the atmosphere of Jupiter. Goddard
will also be involved in the data analysis activity of various instruments on Voyager and Pioneer Venus.

SPACE APPLICATIONS 915 Permanent Positions (Civil Service)

The Goddard Space and Terrestrial Applications program for 1980 spans this Center®s broad roles and missions
mandate. Included for 1980 are activities in the following discipline areas: Resource Observations, Environ-
mental Observations, and Communications.

Goddard engages in three major types of activities in these areas: A  Space Research and Technology;
B. Flight Projects; and C. Application Demonstrations. These activities may be characterized as follows:

A. The Space Research and Technology effort in general is directed toward solving major problems in the
above-mentioned major applications disciplines. It stresses continuity of applied research, from the assess-
ment of these problems, to conceptual instrument design and testing, mission and payload studies,
concepts of flight missions, and their Final analyses and evaluation after launch. It includes the
design and construction of mathematical models to study:

1. The global circulation of this planet"s atmosphere for better weather and climate prediction;

2. The dynamics of the earth to provide improved understanding of geodynamics and earthquake
processes;

3. The processes of the oceans such as surface winds, waves, temperature, currents and circulation
to support our weather and climate effort as well as our ocean research program;

4. The earth"s resources for better monitoring, assessment, and management;
5. The use of better and advanced future communication systems; and

6. The environment of the earth"s atmosphere and hydrosphere which is important for the future well
being of all of us. RPM 5-7




Other examples of efforts of more specific nature include: new instrument development for measuring
temperature and pressure profiles in the atmosphere which are essential input parameters for our weather and
climate models, user active and passive microwave systems for measuring sea surface temperatures, winds as
well as soil moisture essential for water resources modeling and agriculture yield prediction, new instru-
ments for ocean color measurements important for ocean studies and pollution determination, new high pre-
cision laser and electronic ranging systems to support our earth and ocean dynamics efforts, new low cost
data collection platforms, and low cost global positioning system terminals for civilian application.

B. Application®s Flight Project responsibilities at Goddard for 1979 and 1980 include:

1.

Operational weather satellite missions for the National Oceanic and Atmospheric Administration.

a  NOAA-B - scheduled for launch during the last quarter of 1979

b. Noaa-C - environmental testing iIs expected to be completed in the second quarter of 1980.

Cc. NOAA-E Bus - structural modifications for incorporation of Search and Rescue components
will be completed and delivery of the Bus will occur in the second quarter 1980.

d  Geostationary Operational Environmental Satellite (GOES-D) - to be launched in the last

guarter of 1980.

Landsat and Nimbus satellites extended operations - will continue to provide remotely sensed
resources observations and environmental observations to a worldwide applications research
science community.

Landsat-D - fabrication, assembly and test of the Thematic Mapper and Multispectral Scanner
System instruments, observatory modules, systems and subsystems will continue, and delivery
of all observatory components and subassemblies to the mission system contractor for inte-
gration and test of the first space segment will be completed by the end of 1980.

Magsat:

a. Launch is scheduled for the last month of 1979.
b. Orbital operations and data analysis will occur in 1980.

Applications Explorer Missions (AEM-B)/Stratospheric Aerosal and Gas Experiment (SAGE) - will
continue to transmit measurements data on stratospheric aerosals and the ozone.
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6. Earth Radiation Budget Experiment - proposal evaluation and award of a contract to the mission
contractor, and monitoring of the design and fabrication of the instrument package
are the main areas of emphasis in 1980.

7. Spinning Solid Upper Stages (SSUS-A) - to be launched in the last quarter of 1980.

C. Applications demonstration activities involve the formulation, analysis, and distribution of appli-
cations data received from satellites for which Goddard has management responsibility. Such demonstrations
concern the use of data from Nimbus-7 spacecraft for the solution of problems concerning pollution, ocean
resources and dynamics, and weather and climate. The Heat Capacity Mapping Mission (HOW) will evaluate
the utility of thermal measurements from satellites for determining such parameters as soil moisture and
rock types inferred from surface temperatures and thermal inertia. Other examples will be the data from
Landsat-3 spacecraft. This information will be of use to investigators in the agricultural, forestry,
geology, land use, cartography, hydrology, ecology, and oceanography disciplines. A major activity is the
transfer of Landsat data application technology to state and local government organizations, and private
industry. Goddard, with the Eastern Regional Sensing Applications Center, has responsibility for remote
sensing technology in 17 states.

TECHNOLOGY UTILIZATION 9 Permanent Positions (Civil Service)

At Goddard, Technology Utilization activities are directed toward the application of space technology to
public and private sector needs. Foremost among the technology applications projects in 1980 are the
following:

1. New technology identification, evaluation, and publication.
2. Dissemination methods and techniques.
3. Public sector technology applications projects.

SPACE RESEARCH AND TECHNOLOGY 66 Permanent Positions (Civil Service)

The objectives of the Goddard Space Flight Center in Space Research and Technology program activities is
to provide results appropriate to space mission capability enhancement. Past efforts have produced many
worthwhile advances in space system capability, reliability and effectiveness. During 1980, areas of in-
creasing attention include cryogenics for space flight, information systems, sensors, and laser ranging.
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TRACKING AND DATA ACQUISITION 602 Permanent Positions (Civil Service)

The Tracking and Data Acquisition program at Goddard is broken into two main areas: Operation of the Space-

flight Tracking and Data Network (STDN); and mission control, sensor data processing, and computation support
for flight projects.

The STDN is operated in direct support of NASA"s earth orbiting scientific and applications satellites and
manned spaceflight programs. In addition, NASA authorizes the Network to provide 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).

NASA Communications Network _ (NASC rovides all erational compmupications required SA. TFaciliti
of this Network }IHE the statigns o?M{hg gTDN an Wi?? mgke It possible for the Tﬂacﬁlngb%n Data Relayl nes
Satellite (TDRSS) - .

_"_Y2/7 to operate as a part of the overall tracking and data acquisition complex i
has responsibility. p p g q p for which NASA

The TDRSS will provide for satellite relay of earth orbiting spacecraft data to a single ground station
located at White Sands, New Mexico. The system will employ both s- and Ku-band frequencies and will greatly
increase coverage capabilities available to earth orbiting spacecraft. The Network will provide the oper-
ational interface between the project users and the TDRSS. With the demonstration of a successful TDRSS,

a number of STDN ground stations will be closed. However, some of the current number will be maintained
to provide for launch and high altitude orbit support that cannot be provided by the TDRSS.

During 1980, the STDN is projecting support for approximately 43 missions including: Space Transportation
System (STS) 1 and 2, High Energy Astronomy Observatory, Fleet Satellite Communications-4, International Sun-
Earth Explorer 1, 2, and 3, International Ultraviolet Explorer, Magsat, Solar Maximum Mission, and Strato-
spheric Aerosol and Gas Experiment.

Mission and Data Operations provide support to flight missions in the categories of mission control,
operational computing, and sensor data processing. This includes mission and systems analysis, systems
design and implementation, and the operation and maintenance of multimission and dedicated technical
facilities to support both Goddard and non-Goddard missions.
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During 1980, increasing emphasis will be placed on defining concepts for spacecraft and data autonomy in
order to modify designs of flight and ground systems to improve the response, capacity, and effectiveness
of the end-to-end data system, as well as the development of system concepts and techniques to provide
data to multiple users from multiple data sources. In the 1980's a new era will begin, and the practice
of "customizing' support capabilities will be phased out.

In the area of mission control, the first Payload Operations Control Center Network (POCCNET) cluster
will allow the reuse of standard components and designs in order to share expensive resources among
a large number of missions.

For operational computing two major efforts will be undertaken. The firstwill be to put in place a new
metric data handling system in order to provide an improved central point of metric data reception from the
Space Flight Tracking and Data Network; and, the second is to size the computational requirements for the
Shuttle era and provide a new computing capability for flight dynamics, including attitude computations,
and command management.

As stated before, emphasis will be placed on end-to-end data concepts; and, in addition,
a major effort will be required to develop and implement a new capability to process and distribute
Spacelab payload data.

During this transitional phase from "‘customized' to multimission support, the need to provide day-to-day
mission control, operational computing, and information processing support will continue to be met with
a core group of civil servants and an increasing use of contractor support through the *‘mission con-
tracting'' concept.

CENTER MANAGEMENT AND OPERATIONS SUPPORT 755 Permanent Positions (Civil Service)

Center Management and Operations Support is defined as that support or services being provided to all
Goddard Space Flight Center 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, Staff Organizations, e.g.,
Legal, Patent Counsel, Equal Opportunity, Planning and Analysis, Public Affairs, and Safety.

Management Support - includes a wide range of activities generally categorized as activities of a general
and administrative nature which are required to operate and maintain the installation. Specific functions
include resource and budget management, program control, contracting and procurement, personnel management,
property management, financial management, and resource control and management information systems and

analysis. RPM 5-11




Operations Support - this is a broad spectrum of activity that is required to maintain and operate facil-
ities, buildings, and equipment; and to provide the normal housekeeping services and logistics support for
the personnel who manage and conduct the affairs of the Center. Specific activities are: maintenance and
operation of all buildings and facilities, data processing and computer support, reliability and quality
assurance, Centerwide security and protection, fire protection, custodial services, logistics support in-
cluding transportation, supplies, etc., medical care of employees, and photographic and graphic support.

PERSONNEL AND RELATED COSTS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. PERSONNEL AND RELATED GBS...cecceeemacccmemanan 102,718 104,343 108,433 110,150

Sel——

Basis of Fund Requirements

A. Compensation and Benefits

1. Compensation

a.  Permanent pOSItIONS sesssssssssnsnsannnnns 92,141 93,060 97,064 98,441

b. Nonpermanent...cseesssssssssnsnnsnnnnnnnns 656 850 831 776

c. Overtime and other compensation. «ssssssss 626 751 738 741
Subtotal, CompensatioN..csssssssssssnsns 93,423 94,661 98,633 99,958

2. Brefits. e 8,576 8,904 8,960 9,290
Subtotal, Compensation and Berefits........ 101.999 103,565 107,593 109.248

B. Supporting Costs

1. Transfer of personnel... .icvcvevnsnsnsnnnnnss 165 145 192 208
2. Personnel traiNiNg.secssessssssssssssassnnnnns 554 633 648 694
Subtotal, Supporting C&S..ccceeemeene.--. 719 778 840 902
Total, Personnel and Related Gsts........... 102,718 104,343 108,433 110,150

RPM 5-12




1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

1- CompensationllllIllllllllllllllIlllllllllllll 93:423 94 661 9&,633 M
a. Permanent pOSITIONS ssssssssssssssnsnnnnns 92,141 93,060 97,064 98,441

The estimate for 1980 will support 3,440 permanent positions, a reduction of 28 from the
number of positions supported in the 1979 current level. The increase from the 1979 budget estimate to the
1979 current estimate is due to the October 1978 pay raise, partially offset by a reduction in the civil
service workforce.

Basis of Cost for Permanent Positions - 1980

The estimate for permanent compensation (starting from prior year cost) is based upon the position
structure at the start of the year, as modified by the addition of new positions and abolishment of
existing positions, within grade advances, career development, and the October 1978 pay increase. After
those modifications, the year-end position structure is established and the cost effect for the year is
calculated based on the estimated period that these modifications are in effect. The cost of permanent
positions in 1980 will be $98,441,000, an increase of $1,377,000 over 1979. This increase is calculated
as follows:

Cost OF permanent poSItions IN 1979.....ssssssnnnsssssssssnnnnnnnnnnnnsns 97,064

COSt inCreaSeS in 1980.00 " E BN EEEEESEESESESESEESNEEESESEESSESE NS E NSNS NN NN NN EEEEEEERENEGR +3,547
Within grade advances and career development:

Full year effect of 1979 alids..ccooccemomcamcaaacnae. . +1,209
Partial year effect of 1980 aCtiONS... .ssssssssssssssssssss +1,151
Full year effect of October 1978 pay rale....ccccceeanao--. +106
Two extra workdays 1N 1980.....4vs sussssnsnnnnsnnnnnnnnnnnnnns +731
Change in reimbursables.......... SrmssEsEsssEEEEssaEEEnnannnn +350
Cost decreases INn 1980, . i snnvnsnosss v EEEEEEEEEEEEEEEEEEEEEEEE -2,170
Turnover savings and abolished positions:
Full year effect of 1979 acCtionS..ssssssssssssssnnssnnnnnnas  -1,172
Partial year effect of 1980 aiOs..cccocemocaammcannn... -998
Cost of permanent positions IN 1980.. .., ceessssnsnnnnsnnnnnnnnnnnnnnnsas _98.44]1
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Nonpermanent positions

1. COStaiiiiii i 656 850 831 776
2- WorkyearS. EEEEEEEEEEEEEEEEEEEEEEEEENETSR 77 106 84 79

The decrease in 1979 from the budget estimate to the current estimate is due to a reduction
of 22 workyears. This reduction is effset by the effect of the October 1978 pay raise. The reduction in 1980
is due to the absorption of the part-time program into the permanent position ceiling. The 1980 estimate re-
flects the full year effect of the October 1978 pay raise and will support the following programs at the levels
indicated below:

Distribution of Nonpermanent Workyears by Program

Program Workyears
Cooperative training programs.........ccoeevviveinnnnnn. 33
Summer ProgramsS.....c.ooeveiiriiiiie e 6
Youth opportunity programs............cccoeevenvnnnnn. 17
Other temporary employmentlllllllllllllllllllllllllllllll 2_3
Total ---------- " EEEEEEEEEEEEEEEE NN NN NN NN NN NN EEEEE NS _7—9
c. Overtime and other compensation vsssansnus 626 751 738 741

Overtime at Goddard is required to meet peak operational requirements where additional hours
of work 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 re-
duction in 1979 is due to 1978 experience partially offset by the October 1978 pay raise. The level of effort
in 1980 is the same as 1979.

2. Benefits......ooooiiiiii 8,576 8,904 8,960 9,290

The increase from the 1979 budget estimate to the 1979 current estimate and the 1980 estimate re-
flects the October 1978 pay raise, partially offset by the reduction in the permanent civil service workforce.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

The following table indicates the cost of personnel benefits by the major categories:

Category of Costs

Civil Service Retirement Fud........  ..cvvunns 6,450 6,514 6,794 6,990
Employees life imsrae..cocceeeaaaaao. 313 391 342 388
Employees health imsuwaxe.................... 1,452 1,749 1,562 1,657
Workman®s compensSatioN.sssssssssssssssssnsnsns 92 92 92 92
FICAIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 20 23 22 25
Incentive awarts........ ey 125 126 125 125
Other baefts. oo 6 9 8 13
SEeVeranCe [BY o ccccocoiieaacaeeee 118 --= 15 ---

Toml ------ S EEEEEEEEEEEEEEEEE NN NN RN RN RN 8,576 8’904 8,960 9,290

B. Supporting QRIS ....o.cccoeeeemceeemmceenneeeas 719 778 840 902
1 Transfer of personnel cu.ueeceesssssssnsnnnnnnnns 165 145 192 208

The category includes the reimbursement to employees of movements of household goods to the em-
ployees new duty station and other relocation expenses. The increase in 1979 from the budget estimate
to the current estimate is based primarily on 1978 experience. The number of moves in 1980 is planned at
the 1979 level.

2. Personnel traiNiNg.esssssssssasssssnnnnnnnnnnns 554 633 648 694

The personnel training costs are based on continuation of current training programs and the need to
reorient skills of employees into areas compatible with the direction of current space program and Goddard®s
role in the program. The increase in 1979 and 1980 is a result of the move iInto the Tracking and Data Relay
Satellite System (TDRSS) era at GSFC. As TDRSS becomes operational, more people will have to be retrained
for new jobs.
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TRAVEL

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dol lars)

IID TR—AVEL 0000000000000 L U A A e L O I I B O B I I I DRI A 2,308 2,476 2’481 2’672

Basis of Fund Requirements

A, Program Travel... seecesssssssssssnssssnnnnnnnnnns 1,950 2,095 2,119 2,285
B. Scientific and Technical Meeting Trael......... . 231 232 231 247
C. Management and Operations Trael................. _ 127 _ 149 131 140

L TR Y T — 2,308 2,476 2,481 2,672
A. Program Travel.icuevasasasasassssssasasasanannnns 1,950 2,095 2,119 2,285

Program travel is essential to the accomplishment of the Center"s mission, particularly with regard to
the Physics and Astronomy, Space and Terrestrial Applications, Tracking and Data Acquisition, and S?ace
Flight 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. Travel to support the Space Science, Space Tracking and Data Systems and Space
Transportation Systems programs should continue in 1980 at approximately the same level experienced in
1979. Program travel in the Space and Terrestrial Applications programs is increasing, specifically,
due to the Applications Explorer Mission (AEM-6), the Stratopsheric Aerosol and Gas Experiment (SACE),
and the Applications Technology Satellite (ATS).

B. Scientific and Technical Meeting Trael........_. 231 232 231 247

Scientific and technical meeting travel permits employees to participate in meeting 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 pro-
blems to their associates. Many of the meetings are working panels convened to solve certain problems for
the benefit of the Government. Space and Terrestrial Applications programs are the primary users of travel
in this area. The level of travel iIn this category is expected to remain approximately the same as planned
for 1979. RPM 5-16




1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Management and Operations Travel. .cueeecsasnnnnns 127 149 131 140

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 level of travel in 1980 is expected to remain approximately the same as planned for 1979.

FACILITIES SERVICES

Goddard Space Flight Center (GSFC) is located on a 554-acre main site and on a 640-acre remote site area
with a complex of laboratory and office-type buildings as well as test facilities. This complex encompasses
2,258,099 gross square feet of building space including 17 major buildings. Also included are seven major
technical facilities. This physical plant supports an average daily on-Center population of 5,800 to 6,100
personnel. Many of the test facilities are utilized on schedules involving more than one shift and during
off-peak hours.

111. FACILITIES FRACS. -oeoooeeeeeeeeeeeeeeenne 9,897 9,895 9,560 10,288

Basis of Fund Requirements

A.  Rental of Real Property........ Crrrsssrrsrsssanas 754 795 637 647

B. Maintenance and Related Services

I == | [ 1= S 1,710 1,371 1,482 1,5%

2. EQUIPMENT, ., . . iisiseennnnnnnnnninnninnnnnns 38 __ 14 15 16
10 (o = IR 1,748 1,385 1,497 1,520

C. Custodial SavGs....coooe . 2,379 1.750 1,842 1,972
D. Utility SavIGsS.. .ot 5,016 5,965 5,584 6,149
Total, Facilities SaviGs......ccconmeeneeoe. 9,897 9,895 9,560 10,288




1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A. Rental of Real Property ssssssssssssssssnnnnnnnns 754 795 637 647

This provides space for personnel at certain tracking stations and the Goddard Institute of Space
Sciences (GISS) in New York City, as well as storage and warehouse space for equipment, supplies and
materials. The decrease in 1979 from the budget estimate to the current estimate is due to a reduction
in actual space rented. The area requirements in 1980 are approximately the same as those rented in 1979.

B. Maintenance and Related ServiceSssssssssssssnnas 1,748 1,385 1.497 1.520

1. FacilitieS ssssssnnnsnnnnnnnnnnnnnnnnnnnnnnns 1,710 1,371 1,482 1,504

The 1978 actual and 1979 current estimate are higher than the 1979 budget estimate because of
increases in the level of maintenance at GSFC due to the exceptionally harsh winter of last year. The
majority of the maintenance involves repair of sidewalks and curbs, repaving of roads and roof repairs.
Some of the emergency maintenance scheduled in 1978 has been deferred until 1979. It is estimated that
1980 levels will be comparable to 1979.

This activity provides in 1980 for the continuation of the same level of effort as in 1979.
The major services included are:

a. Maintenance and Opel’ation ..... EEEE NN RN E NN NN NN NN NN NN NN NN EEEEEEEEEEEEEEEEEEEER 458

These funds provide general buildings maintenance including painting, inspection, and
mechanical and electrical maintenance.

b. Ground maintenanCe .............. BN EE NN NN RN RN NN N NN NN E NN NN N NN EEEEEEEEEEEEEEEEESR 167

Provides for mowing, cultivation, mulching, fertilizing and care of trees and shrubs.

RM 5-18




1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

c. Supplies and facilities eqUIPMENT.ssseecuanssssnsssnsnnnnsnnnssnnnnnnnnnnnnnnns 403

Included in this category are chemicals, building materials, electrical and electronic materials,
general maintenance and operating materials, metals, pipes, valves, and fittings.

d- Routine faCiIitieSVﬂk_ ....... EEEE NN EEEE NN E NN NN NSNS NN NN NN NN NN EEEEEEEEEEEENEEESR 476

Included in this activity is support for rehabilitation and modification of facilities, office
alteration and safety upgrading.

2. EQUIPMENT . usssssnnnnnsssssssnnnnnnnnnnnnnnnns 38 14 15 16

Provides for maintenance of and equipment for the onsite radio communications network. The effort
is level from 1979 and 1980 and contains no large equipment procurements as in 1978.

C. Custodial ServiCeS.eussssssssssnsssssnssnsnnnnnns 2,379 1,750 1,842 1,972

This activity involves a total of 117 support contract workyears of effort at GSFC. The increase from
the 1979 budget estimate to the current estimate IS due to support contractor wage rate increases. The
level of services provided in 1980 will be the same as required for 1979.

1. Janitorial services (78 workyears Of effort) suecsvecsssssssnsssnnsssnnsnnnsnnnnnnnns 1,160

This activity is applicable to about 2.2 million square feet of area, and includes washing and
relamping of light fixtures, office cleaning, minor laundry services, and trash removal.

2.  Security guard services (39 workyears Of effort) cceeseeeessnnsssssnssssnnnnnnnnnnns 812

This activity includes badging of all onsite personnel and visitors, vehicle identification, and
protection of all Government facilities and equipment including the GISS in New York City.
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1978 Budget

Actual Estimate

D. Utilities Services 5,016 5965

Current
Estimate
(Thousands of Dollars)

5,584

1980

Budget
Estimate

6, 149

The estimate provides for operationandmaintenanceof 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. Electricity is purchased from Potomac Gas and Electric Company, natural gas from Washington

Gas Light Company and fuel oil from a local supplier, Water and sewage is provided by the Washington
Suburban Sanitary Commission. Included is $237,000 for utility system maintenance,
provided to leased buildings, and $5,586,000 for the purchase of utilities services as follows:

1. EleCtriCity (94,000 Mw/Hrs)llllllllllllllllllllllllllllllllllllllllllllllllllllllll

2. Natural GaS (165,000 KCU. ft.)... NN NN EEEEEEEEEEEEEEEE SN NN E NN NN EEEEEEEEEEEEEEEEE

3. FU€|O|| (1mi||i0n galS.) EEEEEEEEEEEEEEEE NN NN NN NN NN NN NN NN NN EEEEEE RN EEEEEEEEEEEEN

4. Water and Sewagelllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

TECHNICAL SERVICES

IV. TECHNICAL SERVICES..........ccoooviiiiiiinn, 2,169 2,046

Basis of Fund Regquirements

A. Automatic Data Processing

1. Equipmentllllllllllllllllllllllllllllllllllll 255 276
2. Operationslllllllllllllllllllllllllllllllllll 1,000 893
SUthtal ......................... E R EEEEEEEE 11255 1,169

2,246

276
1,010

1,286

$326,000 for utilities

4,351
601
353

281

n
w
N
&)

280
1,070

1,350
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Scientific and Technical Information

1. Library cossssasssssassssassssnassnnnsnnnnnnns 405 553 568 576

2. Education and Information.................... 27 102 213 217
Subtotal............... 702 655 781 793

C. Shop Support and Services...............ccevven.. 212 222 179 182
Total, Technical Services...............oo...0 2,169 2,046 2,246 2,325

A.  Automatic Data ProcessSing ssssssssssssssssnsnnnnas 1,255 1,169 1,286 1,350

This funding provides accounting and management information to satisfy requirements of NASA and GSFC
management. Included is support of GSFC business data functions.

1. Equipmentllllllllllllllllllllllllllllllllllll 255 276 276 280

The maintenance costs ($114,000) of all GSFC-owned administrative ADP equipment and the lease costs
($166,000) of all leased administrative ADP hardware are included in this estimate. Leased equipment includes
Xerox 1200 printer, Sycor terminal system, various other terminals, and other peripheral equipment. Maintenance
services are provided for the IBM 360/50 (main business computer), memory disc drives, terminals, and associated
equipment. Costs remain essentially level from year-to-year.

2. Operationslllllllllllllllllllllllllllllllllll 1.,000 893 1,010 1,070

The systems supported include Institutional Management, Financial and Accounting, Procurement, and
Personnel Management. The increase in 1979 from the budget estimate to the current estimate, and the in-
crease from 1979 to 1980 is due to support contractor wage increases. The current estimate in 1979 and
1980 are more reflective of 1978 experience. Computer programming, keypunching operators, and other support
personnel are provided for 36 workyears at a cost of $804,000. Supplies, materials, and software programs
are included as operational costs for provision of administrative ADP information ($266,000).
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Scientific and Technical Information............. 102 655 781 793

These funds provide for the operation of a technical library at GSFC, a public affairs educational
and informational program, and support to the Center in the provision of various scientific and technical

information services.
l Libraryllllllllllllllllllllllllllllllllllllll 405 553 568 576

Cataloging, reference, acquisition, and translating services, and distribution of books and publi-
cations in the operation of the GSFC library are funded in this estimate. This includes over 65,000 books,
45,000 journals, plus almost one million microfiche copies of aerospace documents.

2. Education and information. cueseeesornosnnroens 297 102 213 217

This estimate includes funds for exhibit management and refurbishment, spacemobile operation,
demonstrational models, workshops and symposia, and educational and informational materials. Funding was
added in 1979 for the Visitor™s Center exhibits and special weather/climate Films, which was not originally
included in the 1979 budget estimate.

C. Shop Support and SAVAGES.....coeommmmicmnnnn-- 212 222 179 182

Support is provided in the areas of safety, photo services, graphics, and publications. Fire pro-
tection 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. The level
of funding for 1980 is essentially unchanged from 1979.
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MANACHVENT AND OPERATIONS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

V. MANAGHVENT AND OPERATIONS..... t.ivicisassnssnsnnsssnnsnnnnnnns 6.761 5,379 5.510 5.762

A. Administrative CommunicationS.. sesssssssssssnssssnssasnnsanns 2,261 2,475 2,264 2,299
B. Printing and ReproducCtioN sesesassssssssnssnsasassnnnnnnnnnnnss 331 384 311 316
C. Transportation saessssssssssssssnnnnnnnnnsnnnnnnnnnnnnnnnnnnns 1,458 1,652 1,690 1,845
D. Installation Common SErvVICES.. suusssssnsssnsnnssasnnssnnnnnns 2,711 868 1,245 1,302

Total, Management and OperationS veswesssssssansansnnnnnnnns 6.761 5.379 5,510 5,762
A. Administrative CommunicationS. csesesasasasasasasasasasasnsnss 2,261 2,475 2,264 2,299

Provides for local telephone service, long distance telephone service, and other non-telephone communica-
tions. The decrease from the 1979 budget estimate to the current estimate is due to the recategorization of

postage into the Installation Common Services function. The same level of support is projected for 1980 as
in 1979.

1. Local telephoOne SErviCeS. ceusussssssnansssunnnsssnnansssannnsssnnnnnsssnnnnsssnnnnsssnss 1,240

Covers 3,600 PBX internal lines and 5,800 telephone instruments at GSFC; there are 13 tielines for
Baltimore-area communications. An additional 225 General Services Administration (GSA) centrex lines are used
for computer data operations.

2. Long distance telephone SErviCe. tuusssssssssssasssssnssnnssnsnnssnsnnnnnsnnnnnnnnnnnnnns 938

a. Federal Telecommunications System use will approximate 700,000 calls in 1980, at a level based
on the 1978 actual.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Tolls or commercial long distance costs are included.

3. Non-Telephone communiCatioNS........coviuiiiiiiieii i 121

a. Teletype costs including the GSA Automatic Records System (ARS).

b. Also included is a United Press International Wire Service for the Public Affairs Office.

B_ —Bti-nli-ng_and_aepmdmiﬂr]llllllllllllllllllllllll :éﬂ' 98_4 §£ 3—-1-6

This estimate provides the funding for an onsite printing plant operated by GSFC personnel. This
printing plant produces approximately 17,000,000 units of printing each year. In addition to this onsite
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 require-
that cannot be handled because of the onsite workload and items that cannot be handled with the onsite
equipment. Types of printing accomplished by offsite private firms are multiple-copy forms, multicolor
work, and forms for computer use. The decrease in 1979 from the budget to the current estimate is due to
a reduction of xerox maintenance costs. Costs are essentially level from 1979 to 1980.

C. TransportatioN....esssssssssssssssnnnssssnnnnnnns 1,458 1,652 1.690 1,845

Involves 51 workyears of support contractor effort for the operation of Center transportation and storage
areas, and other miscellaneous services. Also included are supplies and equipment for vehicle maintenance,
gasoline, contracted services for vehicle maintenance, and special vehicle rental. The 1980 increase is
caused by the full year effect of negotiated support contractor wage rates.

1. Contractor support provides the following services:
a. Operation of Transportation Center--33 workyears for drivers, dispatchers, supervisory
personnel; provide pickup and delivery of purchased items and stock items, mail delivery, shuttle
transportation, issuance of motor pool vehicles.

b. Packing and crating--one workyear for preparing shipments.

c. Rigging--three workyears for rigging equipment for relocation on the Center for shipment
elsewhere.

d. Tape storage--six workyears to operate central magnetic tape depository. RPM 5-24




e. Storage and warehousing--seven workyears to operate receiving areas for supplies, stock
issuance, and warehousing and storage function.

f. Moving and hauling--one workyear for moving equipment and furniture on emergency basis.

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

D. Installation Common SEervIiCES.sssssssnssssnssnnnns 2,711 868 1,245 1,302

Supports Center management and staff activities, provides medical services, and covers various instal-
lation support services. The increase in 1979 from the "budgetestimate to the current estimate is due to
the addition of postage previously included in the communications function. Also the medical support
service contractor increased by three workyears to provide radiological services at GSFC. The 1980 level
of effort remains the same as in 1979.

1- Center managementandgaff ........ N EEEEEEEEEEEEEEEEENEE NSNS E NN NN SN EEEEEEEEEEEEESE 164

Includes patent searches and applications; steno services, handbook revisions, Equal Opportunity
programs; and general administrative supplies, materials, equipment, and equipment maintenance (microfilm,
copiers, special typewriters) for staff offices.

2. Medical ServiceS..eeecsscsees cecescescecsenssssesrrsons ceecesas crececcenecnns ceses 661

Provides support in Occupational Medicine and Environmental Health. Eighteen support contractor
workyears are required for onsite support.

a. OCCupatiOnal rTHjiCire .......... EEEE NN EEEE NN E NN E NN NN NN NN NN EEEEEEEEEEEEEEEEEENES 414

This activity consists of operation of the GSFC onsite health unit and medical services for
GISS employees in New York. Fifteen workyears provide emergency care onsite, annual physical exams for
GSFC employees, fTitness programs, immunizations, and counseling. Annual physical exams are provided for
approximately 3,400 employees at the Center. The necessary supplies, materials and equipment for
operation of the health unit are included.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Environmental health..... ..o i 247

Environmental health consists of industrial hygiene and an environmental health lab at a
total of three workyears for detection and correction of health hazards. Necessary supplies, materials,
and equipment are included.

3. Installation SUPPOIrT SerViCesS....ociii it aaawaa 477
This estimate includes all administrative support items not specifically identified elsewhere.
Among these are the purchase of office furniture and operating supplies issued from stock; maintenance of
all Center labor-saving devices; materials for mailroom and warehouse operation; and postage costs.

a. OFfice SUPPIIES. s uuriusennsannsnsssnnsnnsnnnsnssnsnnnssnnnsnssnnnsnnnnnnnnnnns 129

General office supplies, furniture, and operating supplies for warehouse and mailroom, such
as pallets and gas cylinders are included in this estimate.

b. Maintenance of general administrative eqUIPMENt s ssessnsssnssnssnnsnnsnnnnns 72

This funding provides maintenance of copiers, time stamps, electronic calculators, electric
typewriters, calculators, and adding machines; as well as cylinder and electric file maintenance.

C. POStage--- N EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 276
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GODDARD SPACE FLIGHT CENTER
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
ORGANIZATION AND STAFFING SUMMARY
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1980 ESTIMATES

WALLOPS FLIGHT CENTER

DESCRIPTION

Wallops Flight Center includes three separate areas on the Atlantic Coast of Virginia's Eastern Shore: the main
base, the Wallops Island launching site, and the Wallops mainland site. The administrative offices, range control
center, support shops, and main telemetry buildings are located on the main base. Wallops Island is about seven
miles southeast of the main base and is connected to the mainland by a causeway and bridge. The island is about
five miles long and one-half mile wide at its widest point. Located on the island are rocket storage buildings,
blockhouses, assembly shops and launch sites. The Wallops mainland site is a one-half mile strip west of the
island which houses the radar and optical tracking sites.

Wallops Flight Center, totalling 6,166 acres, consits of 1,833 acres on the main base, 3,085 acres on Wallops
Island, 108 acres on the mainland tracking site, and 1,140 acres of marsh land. The total capital investment, in-
cluding fixed assets in progress and contractor-held facilities at various locations as of September 30, 1978, was
$136,678,000.

CENTER ROLES AND MISSIONS

Wallops Flight Center prepares, assembles, launches, and tracks space vehicles and acquires scientific informa-
tion from them. Wallops also has developed, maintains, and operates a research airport in support of NASA's aero-
nautical research programs which include projects associated with airport-aircraft interface, air traffic control,
avionics systems technology, final approach and landing systems, airport configuration, high speed turn-off techni-
ques, airport environmental studies, noise reduction technology, and general aviation research focused on aircraft
spin characteristics, cross-wind landings, pilot performance, and procedures and aides at uncontrolled airports and
airspace. Its facilities are utilized by the scientists and engineers from the laboratories and research centers
of NASA, other governmental agencies, colleges and universities, and the worldwide scientific community. Center
personnel assist these scientific research teams with their projects and develop, as necessary, special types
of instrumentation and equipment to complete the mission.
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The principal and supporting roles are:

PRINCIPAL

Sounding Rocket Development, Procurement and Operations - developing and procuring sounding rockets and carry-
ing out all phases of operations, from mission and flight planning to landing and recovery. Payload carrier de-

velopment, telemetry, experiment management support to other institutions, launch operations, and tracking and
data acquisition are included.

Balloon Program - managing, monitoring, scheduling, and technical analysis of balloon activities conducted for
NASA, the Office of Naval Research and the National Science Foundation.

SUPPORTING

Sounding Rocket Payload Carrier Development and Experiment Management Support - provided in the applications
disciplines of weather and climate.

Aeronautical Flight Test Support - provide flight test support for Langley Research Center’s aeronautical
flight test programs, including tracking and data acquisition.

SUMMARY OF RESOURCES REQUIREMENTS

FUNDS
1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

I. Personnel and Related COStS.. susssssssnssssssnsannnnns 9,978 10,313 10,521 10,749
o T T I - 316 348 372 406
111, Facilities ServiCes. cesesassssasssnasssnannsnannnnnnns 2,796 2,959 3,100 3,398
IV. Technical ServiCes. seusussnsssnssssnsnnnnnnnnnnnnnnnns 405 449 346 524
V. Management and OperationS sussssssassssnsssnnnnnnnnnnns 1,525 1,136 1,154 1,253

Total, fund requirementS sueessnnssansnnsnnsnnnnnnnns 15.020 15.205 15.493 16.330
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Distribution of Permanent Positions by Program

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
Direct Positions

Space Transportations SyStEMS sesssssasssasssnssansnnnnnns _ 4 _6 -3 ---
Space flight operatioNSseesseassssssssnsnnnsnnnnnnnnnns TTT 2 --- ---
Expendable launch vehicles.. cvienenrianansansnnannnnnnns 4 4 3 ---
SPACE SCIEMNCE. * =+t et sssassassassassasssssssnssnssnssansns 70 67 70 67
Physics and astronOMY. sesesessssssssnsnnnnnnnnnnnnnnnns 70 67 70 67
Space and Terrestrial ApplicatiQns === = =srsrerararasnses 56 45 53 56
Space applicationNS cuseeuusenussnsnsnnnssnnsnnnnnnnnnnns 55 44 52 55

Technology utilization......... 1
Aeraonautics and Space Technolagy sss=ssssssssssnsnsssnnuss 34 27 34 34
Aeronautical research and technology eeusesensannnsnnnns 34 27 34 34
Space Tracking and Data SysStemS. cueuvavsansnsnnsansnsnnss 109 98 107 108
Tracking and data acquisition====ssssssrrsssrnsssrnanss 109 98 107 108
Subtotal, direct poOSitioNS vuveseannnsannnsannssnnnnnnns 273 243 267 265
Center Management and Operations Support Positions.. = ++«» 134 165 131 130
Total, permanent POSitiOns =r=+rsrssrersssasnarassarannns 407 @E §__9___§ ﬁ
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FROGRAM DE SCRIPTION

PHYSICS AND ASTRONOMY 67 Permanent Positions (Civil Service)

Sounding Rocket Program

The objective of this program is to support space research, using low cost sounding rockets, in the fields of
Solar Physics, Galactic Astronomy, Fields and Particles, and lonospheric Physics. Wallops Flight Center provides
flight systems support, launch range support, and support to experiments utilizing sounding rockets.

In 1980, the Wallops Launch Range will provide launch activities and ground instrumentation/support of the
launches at Wallops Flight Center and at the Poker Flats Research Range near Fairbanks, Alaska, plus expedition
type support to other areas. The Wallops Flight Center launch range is equipped with launchers capable of
handling sounding rockets of all sizes. The Poker Flats Research Range is jointlv supported by Wallops Flight
Center and the Defense Nuclear Agency, which has limited capability, although its facilities can be supplemented
by the mobile equipment from Waliops Flight Center.

Balloon Program

The objective of this program is to support space research, using low cost balloon platforms, in the fields of
Solar Physics, Galactic Astronomy, Stratospheric Composition and Aeronomy.

In 1980, Wallops Flight Center will provide ground instrumentation support, technical, and flight hardware sup-
port to experimenters in the balloon program.

The majority of the flights are conducted from th= National Scientific Balloon Facility site at Palestine, Texas,
or the United States Air Force site at Holloman, New Mexico; however, some flights are supported from remote sites
in the northern United States, Canada, Alaska, Australia, New Zealand, Argentina and Brazil.

SPACE APPLICATIONS 55 Permanent Positions (Civil Service)

Environmental Observation

In 1980, the Wallops Flight Center civil service personnel will continue to conduct the Meteorological Rocket
Network project. The objectives of this project are:

1. To investigate the processes which characterize the physical state of the strato-mesosphere region of the
atmosphere and to determine interactions within this layer of the atmosphere and with the troposphere.
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2. To provide data for climatology of the upper atmosphere.
3. To provide in-situ measurement data which are used to calibrate satellite remote sensors.

Through the Meteorological Rocket Networks project, Wallops Flight Center manages NASA's participation in the
Cooperative Meteorological Rocket Network (CMRN), the Experimental Inter-AmericanMeteorological Rocket Network
(EXAMETNET) and the Eastern-Western Hemisphere Meteorological Rocket Network.

In Ocean Processes, where the primary emphasis is being placed, investigations in the broad areas of sea state
measurement, surface currents, ocean topographical mapping, and their supporting ground truth, studies are in
progress.

In 1980, the Wallops Flight Center civil service personnel will be involved in investigating the feasibility of
determining ocean surface currents from satellites and aircraft measurement of the local surface wave structure;
investigating the ''sea state bias effect'™ in satellite altimetry to develop methods of correcting the error; de-
termining the mean sea surface of geoid; evaluating and determining the inadequacies of existing predictive and
descriptive synoptic ocean circulation models and investigating the impact of utilizing synoptic altimeter data
as input to the models; and developing techniques of using altimeter pulse wave form data for the determination
of sea state.

Balloon Program

The objective of this program is to support the Space and Terrestrial Applications program using low cost balloon
platforms in the field of stratospheric composition, meteorology and aeronomy.

TECHNOLOGY UTILIZATION 1 Permanent Positions (Civil Service)

In 1980, this civil servant will carry out the Technology Utilization program at WFC, and be involved in
(D expediting application of new technology, (2) encouraging the use of NASA technology in other sectors, and
(3) understanding more fully the technology transfer process and its impact.

AERONAUTICAL RESEARCH AND TECHNOLOGY 34 Permanent Positions (Civil Service)

In 1980, the Wallops Flight Center airport will be involved in conducting research tests of various aircraft and
helicopters 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, vertical and
short takeoff and landing flight vehicles, helicopter stablization, terminal area navigation, and tests of other
systems leading to automatic landing of aircraft. One runway has been modified to study the effect of runway
grooving as a means of controlling aircraft hydroplaning on wet or slush-covered runways. Studies of automotive
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hydroplaning have also been conducted using this runway. The data acquired from the aircraft and automotive tests
will utimately assist in the development of safer, more flexible transportation systems.

TRACKING AND DATA ACQUISITION 108 Permanent Positions (Civil Service)

Tracking and data acquisition activities provide both fixed and mobile equipment for tracking, data acquisition,
and communications. These activities will encompass the acquisition of new systems, modifications and updating of
existing systems and the operation, maintenance, and repair of these instrumentation systems. Included are highly
precise instrumentation radars, analog and digital telemetry systems, precise range timing systems, range inter-—
communication systems, radio communication systems, tracking laser systems, digital data transmission systems,
command and control systems, and digital data processing systems. These instrumentation systems are used in
support of both aeronautical and rocket launched flight projects. These flight projects are conducted at Wallops
Flight Center or at off-range locations in various parts of the world, depending upon the scientific experiment
requirements. The sounding rocket programs supported at Wallops will cover all of the atmospheric and space
disciplines in which research is undertaken, utilizing a family of launch vehicles varying in size and power from
the small meteorological rockets to the 72-foot Scout with orbital capability. In 1980, more than 300 sounding
rockets are to be launched from Wallops Island and remote sites around the world, carrying experiments in the
fields of Aeronomy, Energetic Particles, lonospheric Physics, Meteorology, and Solar Physics.

Of particular interest is the current effort to measure the effect of aerosols on the protective layer of ozone
in the upper atmosphere which filters out harmful solar radiation.

CENTER MANAGEMENT AND OPERATIONS SUPPORT 130 Permanent Positions (Civil Service)

Center Management and Operations Support is defined as the support of services being provided to all Wallops Flight
Center organizations which cannot be directly identified to a benefitting raD program or project. The civil service
personnel involved are:

Director and Staff

The Center Director, Deputy Director and the immediate staff, ¢.g., Legal, Patent Counsel, Equal Opportunity,
Planning and Analysis, Public Affairs and Safety.

Management Support

Includes a wide range of activity categorized as management support for programs and functional organizations
for the entire Center. Specific functions include resource and budget management, program control, contracting
and procurement, personnel management, property management, financial management, resource control and management
information systems and analysis.
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Operations Support

This is a broad spectrum of activity that is required to maintain and operate facilities, buildings, and
equipment; and to provide the normal housekeeping services and logistics support for the personnel who manage
and conduct the affairs of the Center. Specific activities are:

Maintenance and operation of all buildings and facilities
Data processing and computer support

Reliability and quality assurance

Center-wide security and protection

Fire protection

Custodial services

Logistics support including transportation, supplies, etc.
Medical care of employees

Photographic and graphic support

PERSONNEL AND RELATED COSTS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
PERSONNEL AND RELATED COSTS.. ..vvvvrvnnnnnncnessrnnnnns 9,978 10,313 10,521 10,749
Basis of Fund Requirements
Compensation and Benefits
1. Compensation
a. Permanent poSItIONS....cciivrrreennnnnrsnnnnnns 8,698 8,964 9,096 9,299
b. Nonpermanent ....ceessssssnassssssnnssnnnsnnnnns 173 208 251 251
c. Overtime and other compensation.....:..eeessuas 160 157 173 173
Subtotal, Compensation. .. ..o eeennnnns 9,031 9,329 9,520 9,723
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2_ Benefits_ ......................................... q00 Q43 956 98]
Subtotal, Compensation and Benefits.. ....... 9,931 10,272 10,476 10,704

B. Supporting Costs

1. Transfer of personnelssesssessseruaarnassnassnanns 11 6 10 10

2. Personnel training .vuessssesssssssssssnssnnsssnnns 36 35 35 35
Subtotal, Supporting CostS........  cuvevrensannns 47 41 45 45

Total, Personnel and Related Costs....... ..vuvu.s 9,978 10,313 10,521 10,749

A. Compensation and Benefitgessssssrrrrescssnnnnaacaannns 9,931 10,272 10,476 10,704
1. Compensation. ==srrssssssssssassaansssananansssanns 9031 9329 9520 9 723

a. Permanent PosSitions. ==s==rssssssnnsnnnnnnnnnns 8,698 8,964 9,096 9,299

The funds shown above will support 395 permanent positions in 1980. The cost increase from the

1979 budget estimate to the 1979 current estimate is due to the October 1978 pay raise, partially offset by
the reduction in civil service positions.
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Basis of Cost for Permanent Positions

In 1980, the cost of permanent positions will be $9,299,000 an increase of $203,000 from 1979. This
increase results from the following calculation:

Cost of permanent POSIitions iN 1979. ... ciiiiierrnernnrnnrsnesnnnsnnrnnns 9,096
Cost increase iN 1980....uucuuiernnernnnssnnnsnnnsnnssnnnsnnesnnnsnnnsnns +355
Within grade advances and career development:
Full year effect of 1979 actionS.ueucicrernrnrnrnnnernrnnnns +76
Partial year effect of 1980 actionS...cvvururanensnranennnss +75
Full year effect of 1979 pay iNCreaseS.uieresrnraransnsnrnnnns +45
Two extra paid days in 1980....ccievurnnrnnrnnsnnsnnsnnsnnsnnns +71
Decrease in reimbursements. .. ..ueein it eannreannssennnsnns +88
Cost decrease iN 1980. .. st cunianssannrennssnnnsennssannsennssnnssnnns -152
Turnover savings and abolished positions:
Full year effect of 1979 actionsS.. ..uvivrennennrnnrannnnnnns -114
Partial year effect of 1980 actions....vvivenrirenrnrnnnnsns -38
Cost of permanent positions in 1980....cuvreureenrennrannsannsnnnsnnnsns 9,299

Other Compensation Costs

b. Nonpermanent positions

0 o = 173 208 251 251
2. WOrKYearS..uieusranrannsnnsannsnnsnnnnnns 22 29 32 29

The increase from the 1979 budget estimate to the 1979 current estimate is due to cost of the October 1978
pay raise, an increase in the cooperative training program and the implementation of the experimental part-

time program. The 1980 plan includes 29 workyears which is about the same as 1979 except for the absorption
of the part-time program into the permanent position ceiling and will support the following programs at the
levels indicated below:
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Distribution of Nonpermanent Workyears by Program

Program Workyears
Cooperative training ProgramS. «uueessassassansansansansansansnnsnnsnns 14
SUMINE T PrOgNAMS - - o o oo e e i cc e a e aaaaae amssaaassssssssssssssssss 5
OpPPOrTUNILY ProgramS. - cueusssasessnsasanansasasansnsasanansnsannnnnnns 8
Other temporary employment -------------------------------------------- —g
0= Y 29
1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
Cc. Overtime and other compensation......cvveeuuesuess 160 157 173 173

Overtime funds are required at Wallops primarily to meet operational requirements of the sounding
rocket programs of the Physics and Astronomy and Space Applications programs. Many factors beyond the Center®s
control, such as launch schedules, weather holds, and range clearance problems necessitate work beyond normal
hours to operate the launch facilities, provide instrumentation support, and conduct tracking and data acqui-

sition activities required to assure mission sucess. The increase from the 1979 budget estimate to the 1979
current is due to the October 1978 pay raise and the Eclipse Program requirements.

B = 1= =) ann 943 956 Q981

Following are the amounts of contribution by category:

Category of Costs

Civil Service Retirement FUNO. sueeeesesessrnnssrnnnenns 616 636 655 669
Employee life INSUranCe. ....vccvvrrcannreennnsnnnnnnnns 40 43 43 44
Employee health INSUranCe. ...vvcieiirreeannnnrennnnnnss 223 241 237 247
Workmen®s CompenSatioN...ceusseasssaannsnasnsannnsnnnns 13 13 13 13
e O 3 5 3 3
Incentive awardS. . ..uveevrcvrennsenrennsanrnsnsnnsnnnns 4 2 4 4
Other benefitsS. . .iuiiiiiiriananrannesnnansansnsnnnnnns _1 _3 1 _1

L0 = 900 943 956 981
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The current estimate for 1979 is increased over the budget estimate due to the October 1978 pay raise,
partially offset by the reduction in civil service positions. The 1980 increase reflects the full year effect

of the pay raise and higher cost for health insurance, which are partially offset by the savings from the
manpower reductions.

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
B__Suppo_rli_n‘g_closts ---------------------------------------- ﬂ ﬂ_]_. ﬁ ﬂ
1. Transfer of personnel.......cvciiiiiiiinrannnrennnns 11 6 10 10

The transfer of personnel costs in 1979 and 1980 will. cover the expenses for one permanent change of
station move planned each year.

2. Personnel tralnNiNg..cueeeveeauneanssansnannnnnnnnnns 36 35 35 35
The estimates for personnel training provide for costs of the Wallops Flight Center engineering tech-

nician apprentice program. Because of its remote location, Wallops historically has had difficulty recruiting
qualified engineers and engineering technicians. Estimates remain essentially level from year to year.

TRAVEL

21, TRAVEL.. tuuuusunenssnnnnnassnsneesssnnnnessannnnesns 316 348 372 406
Basis of Fund Requirements

A. Program Travel ....coeoioiriirairanransnnensansnnsannns 148 164 196 210

B. Scientific and Technical Meeting Travel. .............. 44 46 47 51

C. Management and Operations Travel::::=====srsrrsrreeees 124 138 129 145

w
(I
(op]
w
SN
oo
w
~
]

406

Total , Travel ---------------------------------------
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A. Program Travel . ....coiiinieiiainanrannransennsnnsnss 148 164 196 210

Program travel is directly related to the accomplishment of the Center®s mission and reflects the con-
tinuing effort in the procurement and launch activities, the sounding rocket development program, the balloon
program, and the aeronautical flight test program. The increase from the 1979 budget estimate to the 1979
current estimate is due to increased travel requirements as a result of the eclipse expedition in February

1979 and more planned foreign travel.

B. Scientific and Technical Meeting Travel............ 44 46 _47 51

Scientific and technical meeting 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 WFC, 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.

C. Managemd_opmmm_ ------------------ 124 138 129 145

Management and operations travel is used for the direction and coordination of general management mat-
ters. It includes travel in such areas as personnel, financial management, and procurement activities; tra-
vel of the Center™s top management to NASA Headquarters, and other NASA Centers; and local transportation.
The increase in 1980 reflects the provision for cost of negotiated wage increases in the intra-center trans-

portation contract.

FACILITIES SERVICES

wallops Flight Center involves 6,166 acres and a complex of facilities which mainly consist of research,
airport, and launch operations facilities. This complex encompasses 1,053,264 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-Center population of 900 to 1,100 personnel housed on site. Many of the
test facilities are utilized on schedules involving more than on shift and/or frequently during off-peak

hours.
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1979
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

oo

ITII. FACILITIES SERVICES. ..ttt i i s s ssna s sana s nnns 2,796 2,959 3,100 3,39

Basis of Fund Requirements

A. Maintenance and Related Services

1. FacilitieSuueeiinnneeinnnanernnnensnnnanssnnnnnss 871 966 946 1,072

2. EQUIPMENt = s rerrrrarrasnreaataaaaaaeaaaaann. 47 _48 48 52
Subtotal.vesie et i e s 918 1,014 994 1,124

B. Custodial ServiCes..uuerriatrnnerrnnnrsnnnsnnansnnnss 604 __653 __ 669 718
C. Utilities SEIVICES . rtrnnnnerrrnnnnnsssnnnnnssssnns 1,274 1,292 1,437 1,556
Total, Facilities ServiCesS. 1vevivernnennesnesnnsnnns 2,796 2,959 3,100 3,398

A. Maintenance and Related ServiCes. .v.vvevernennrnnnnss 918 1,014 994 1,124
1, FacilitieSuaueiurananauensanenensnsasannnsnsnnnnns 871 966 946 1,072

This activity, requiring 38 workyears of effort, provides for the maintenance, repair and alteration
of over 300 buildings and one million square feet of building space on 6,166 acres of land. The corrosive
environment at Wallops Flight Center, caused by its proximity to the ocean, requires frequent maintenance and
repair of exterior surfaces, roofing, utility distribution systems, mechanical doors, hardware and building
equipment. The increase in 1980 over 1979 is for negotiated support contractor wage increases. Major types
of support in this area are:
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A. GroUNd MAENTENANCE v v v v v v s s s s s s s s s sssssssssssssssssssssssssssssssssssssssssssnnnnns 377

Approximately 18 workyears provide for maintenance of lawns, trees and shrubs, and for
snow removal.

b. Maintenance and OPEratiONS. . uu e e s s s ruusnnnsssrssssnsnnssssssssnnnssssssssnnnssssnns 349

Twenty workyears provide for the maintenance and operation of over 300 buildings.

C. Supplies and EqUEPMENT . . .u ettt ensss s rrsnnsssrsnassssssnsssssnnssnsssnnnss 346
Provides for the replacement of supplies necessary to the operation of the Wallops
facility.
2. EQUIPMENT . e essinrnnrnnssnnsnnsnnssnnsnnsnnssnns 47 48 48 52
Provides for the maintenance of miscellaneous equipment at the Center.
B. Custodial ServiCeS......uvvuirnnrenrrnsrnnsnnsnnrnnss 60 653 669 18

Provides for 44 workyears of support service contractor effort for janitorial services, firefighting
and ambulance service, and plant security. Also provides for refuse removal, pest control and other mis-
cellaneous services. The increases in 1979 and in 1980 are for negotiated support contractor wage increases.

1. Janitorial ServViICeS = s s sssssssnsanassanssanssaassasnsasasasnsaassasssnannannnnannnan 288
Twenty workyears provide for the cleaning of buildings.

2. Firefighting and plant Security ........................................................ 350

Twenty-four workyears provide for firefighting, ambulance, and security guard service.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

K N |V =Y o I 1= 1 0 =0T U 80
Provides for refuse removal, pest control, laundry and other miscellaneous services.

C. UtilitiesS. vuvivenensnrannnsnsarnsnnsnsarnsnnnnnnns 1,274 1,292 1,437 1,556

The only purchased utilities at Wallops Flight Center are electricity and fuel oil to operate the heat-
ing plant. This funding also provides for 10 support contract workyears to operate and maintain the heating
plant. Since the 1979 budget estimate, utility consumption figures have been revised. The increase in 1979
from the budget to the current estimate is due to increased utility rates. The activity consumption decreased
during the same period. 1In 1980, there is a further decrease in consumption offset by increasing rates.

The increase in 1980 is due to utility rate and negotiated support service contract wage increases. The
purchased utilities are as follows:

1. Electricity (16,400 MWH) oo it itnntseunnsenesacouseesosencascsaenossssssensassssosannss 715

2. FUEL 011 (1,382 K GaL.) teueusnsnsnsnsnsnsnsnsnsssesesesssesssssssesesssssssssnsnsnns 635

V. TECHNICAL SERVICES. sssossasnnsansassasnnsansansans 405 449 346 224
Basis of Fund Requirements
A. Automatic Data Processing
1. EqQUIpPMENt.cu st esn s asnsannsnnnsnnnsnnnsnnnns 40 11 10 14
2. OperationS.iiiissssssssssssssssssssssssnnnnnns _99 69 108 118
Subtotal.veeiin st i i e 139 80 118 132
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Scientific and Technical Information

1. Library..iciceisrecsnssasnnsasnssnsnnsnnnnnnns 82 108 92 104

2. Education and information. ......evevevsvsnsass _23 223 _32 175
Subtotal....ivviriiiiiiiin s a s 105 331 124 279

C. Shop Support and ServiCeS.....iivarisrasnasinnanns 161 _38 104 113
Total, Technical Services 405 449 346 524

A. Automatic Data Processing.veeesssssssssaasssssnnns 139 80 118 132

Provides for administrative data processing including equipment maintenance, programming and operation.
Seven workyears of support contractor effort are budgeted for this activity. The increase from the 1979
budget estimate to the 1979 current estimate reflects the level of operations effort provided in 1978. The
increase in 1980 is to provide for higher equipment maintenance cost and negotiated support contract wage
increases.

o 1 1= 14

Provides for annual maintenance of remote terminals and peripheral equipment used for administra-
data processing.

2. OPEratEONS . v e s s s s s nnsnsnsssssssssssssssssssssssanssnnnsnsnsnnnnnnnannnnnnnnnnnnns 118

Seven workyears provide programming and operation of equipment used for processing of necessary
business data such as payroll and other fiscal records, procurement, and personnel and supply data.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Scientific and Technical Information. .....c.vu.u. 105 331 124 279

Includes the purchases of books, supplies, and materials for, and the operation of the Wallops Flight
Center Technical Library. 1t also provides for public information services, and for the exhibits, and
operation of a visitor information center. The 1980 estimate provides for the new visitor information cen-
ter.

0 I 1 o1 o U 7/ 104

Three workyears are used to operate the library. The procurement of books, subscriptions, sup-
plies and materials are also covered.

2. Education and Information. v e e e in et et nssnnsnnsnnssssssssonssonsssnsssnsssnsssssssnssnsnns 175

One workyear of support contractor effort is used to provide tour guide services for visitors.
Provision is also made for the cost of exhibits and the operation of the soon to be constructed Visitor
Information Center (VIC) at Wallops Flight Center and for miscellaneous other public information services.
The completion of the VIC will take place in 1980.

C. Shop Support and ServViCeS. suseeuserussensrennsens 161 _38 104 113

Three workyears of support contractor effort will be used to provide engineering and fabrication sup-
port for facility planning and alteration. The increase from the 1979 budget estimate to the 1979 current
estimate reflects a re-evaluation of engineer support required.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

V. MANAGEMENT AND OPERATIONS. . suevuiusnnssnnsnnsnnsnnss 1,525 1,136 1,154 1,253
Basis of Fund Requirements

A. Administrative Communications.. seeeesassssssnss 123 149 126 136

B. Printing and ReproduCtion....vscssssssassnnssns 77 75 84 86

C. TransSportation...eessssssssssssssssssssssnsnnns 69 79 73 80

D. Installation Common SErviCeS. ..u.vevarasarasnss 1,256 833 871 951
Total, Management and Operations. ......v:uusn 1,525 1,136 1,154 1,253

A.  Administrative Communications.. ssssssssnssunsnns 123 149 __ 126 136

Provides for the operation of the Wallops Flight Center®s main switchboard and teletype facility, for
the cost of leased lines and long distance tolls, and for maintenance services. The decrease from the 1979 bud-
get estimate to the 1979 current estimate is due to the transferring of postage from the administrative commu-
cations function to the installation common services function. The increase from 1979 to 1980 is to cover the
cost of negotiated support contract wage iIncreases.

1. Local telephone SErVECE. ..uiiiiisennsansansansssnsnnsnnsnnsasssnnsnnsnnsnnsnnnsnns 130
Five workyears are required to operate the Wallops Flight Center main switchboard and teletype
facility. Provision is also made for maintenance and repair services. The increase from 1979 to 1980 is due
to negotiated contractor wage increases partially offset by a decrease of 1 workyear.

2. Long distance telephone SEerVICE. . iuuuieeursanssanssnsssasssssssasnsasnsnsnsnnnsnnns 6

Covers the cost of leased lines and long distance tolls.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Printing and ReproducCtion svcuvevrassansansnnsnns 77 75 84 86

Provides for five workyears of support service contractor effort to operate the printing and repro-
duction facility at Wallops Flight Center. Costs are essentially level from year to year. The increase from
the 1979 budget estimate to the 1979 current estimate reflects a continuation of 1978 cost rates for a full

year.

C. TransportationN cuueevsesnesnesnnsnnssnasnnsnnnnns 69 79 73 80

Includes the cost of commercial off-base services and repairs to the government owned motor vehicle
fleet; the maintenance and repair of the Wallops Flight Center QueenAir aircraft; and freight and related
transportation costs.

1. Transportation Of thingS.ceeisssseesrsnnnaassnnnnanssasnnansssnnnnnssnnnnnnssnnnnns 3

Covers the cost of freight charges, and costs related to local moves, i.e., drayage
and parcel post.

2. Maintenance and repair of vehicleS... vieevieennensnassnassnassnnssnnssnnsnnnsnnnnns 30

Provides for commercial services and repairs to the government-owned motor vehicle
fleet.

3. Maintenance and repair of aircraft.cieeeessasssnansnansnnnnsnnnsnnansnnnssnnnsnnnns 47

Provides for approximately one workyear of contractor effort and for parts and supplies
required to maintain the Wallops Flight Center Queen Air aircraft.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

D. Installation Common SErviCeS. .....vivrarasas 1,256 833 871 951

Provides for medical services, rental of copying machines, supplies, materials and equipment used
for administrative purposes, supply management, materials handling and postage. The increase from the 1979
budget estimate to the 1979 current estimate reflects the transferring of postage from administrative commu-
cations to this function. The increase from 1979 to 1980 is for negotiated support contract wage increases
and higher prices for supplies and equipment.

. MEATCAl SEIV I S . vt v vt e e w e wwn s s s s s ssss s nssssssssssssssssssssssssssnnnnnnnnss 26

Provides for the part-time services of a medical doctor®s support of the Wallops
Flight Center Occupational Health Program.

2. Machine Rental . ....ciiiiiiiinrininransanansansasansansnssnsnnsnsansnnsnsnnsnnsnnnns 156
Covers the rental of copying equipment.
3. Supplies and EQUIPMENT. .. u s eis s iaussnnrsnnssnsrsnnssnsssnsnsnsnsnnnsnnnssnnssnnsss 317

Provides for supplies, materials and equipment necessary for the administrative func-
tions at Wallops Flight Center.

4. Supply Management ... u e en s snsarasasasansnsnsasasasasasasnnsnsnsssnsasnsnnnnnnnns 421

Twenty two workyears provide for moving and materials handling and operating the
supply system at Wallops Flight Center.

S T 01 2 T [ T 31

Covers the cost of the Center®"s postal bill.
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SUMMARY STAFFING

80
EXCEPTED 2 2
GS16 1 1
12 11
28 27
ALL OTHER GS 314 313
WAGE BOARD a1 41

TOTAL PERMANENT 398 395

A REDUCTION IN FY 1979 OF 9 AND

IN FY 1980 OF 3 HAS NOT YET BEEN
DISTRIBUTED TO PERSONNELIN THE
INTERNAL ORGANIZATION STRUCTURE.

WALLOPS FLIGHT CENTER

DIRECTOR
79 80

EXCEPTED 2 2
GS-16

GS15 3 3
GS14 - -
ALL OTHER GS 3 3
WAGE BOARD

TOTALPERMANENT 8 8

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

OPERATIONS DIRECTORATE ENGINEERING DIRECTORATE ADMINISTRATION DIRECTORATE TECHNICAL SUPPORT DIRECTORATE APPLIED SCIENCE DIRECTORATE
80 79 80 79 80 79 BO 79

EXCEPTED gé‘i'éPTED 1 1 EXCEPTED EXCEPTED EXCEPTED

GS-16 " - 5-16 g5-16 -
GS15 3 3 Gs15 4 4 €818 1 1 9o15 GS15 1 1
GSs14 6 5 GS-14 12 12 GS 14 2 2 g514 1 1 GS-14 8 8
ALL OTHER GS 11 111 ALL OTHER GS 75 75 ALLOTHERGS 72 12 ALL OTHER GS 5 58 ALL OTHER GS 11 1
WAGE BOARD 2 2 WAGE BOARD - - WAGE BOARD WAGE BOARD 34 32 WAGE BOARD - -
TOTAL PERMANENT 122 121 TOTAL PERMANENT 92 92 TOTAL PERMANENT 75 75 . TOTAL PERMANENT 91 91 TOTAL PERMANENT 20 20
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RE SEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1980 ESTIMATES

AMES RESEARCH CENTER

DESCRIPTION

The Ames Research Center (ARC) is located on 421 acres at the southern end of San Francisco Bay on land
continguous to the U.S. Naval Air Station, Moffett Field, California. Certain facilities, such as the utili-
ties a..d airfield runways, are used jointly by NASA and the Department of the Navy. Also housed at ARC is the
U.S. Army Research and Technology Laboratory. Personnel from this laboratory work closely with Ames personnel
on research of mutual interest. The capital investment at the ARC, including fixed assets in progress and
contractor-held facilities at various locations, as of September 30, 1978 was $377,163,000.

CENTER ROLES AND MISSIONS

The programs at the Ames Research Center involve research and development in the fields of aeronautics,
space science, life science, and space technology, as well as applications to national needs of the new science
and technology growing out of the aerospace program. Specifically, the Center's major program responsibilities
are concentrated in: short-haul aircraft technology, rotorcraft technology, flight simulation, computational
fluid dynamics, planetary probes, airborne sciences and applications, aeronautics and biological space life
sciences. In addition to these major program responsibilities, the Center provides support formilitary pro-
grams, and various civil aviation projects. The principal and supporting roles are:

PRINCIPAL

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

Short-Haul Aircraft Technology - developing a technology base for facilitating incorporation of short-haul
aircraft into overall air transportation systems.

Rotorcraft Technology - developing a technology base for improving efficiency and flexibility for both civil
and military use.

Computational Fluid Dynamics - furthering the state of the art through the definition of new systems, both
hardware and software, and application to aeronautical and other related areas.
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Flight Simulation - improving the state of the art to permit more effective use of simulators in aircraft
design and validation-of-flight simulation.

Military Support - provision of technical support to military aviation in areas consistent with other ARC
aeronautics roles and unique ARC capacilities.

Airborne Research and Applications - operating instrumented jet aircraft for the purpose of conducting air-
borne research and applications experiments.

Planetary Probes - developing thermal protection systems required for planetary atmosphere entry probes and
managing probe development.

Planetary Mission Operations and Data Analysis - completing mission operations and data analysis for the
currently approved Pioneer series.

Life Sciences:

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

Biomedical Support Systems - developing advanced technology for development of long duration life support
systems and protective systems.

Biological Experiments - developing and conducting experiments for determining effects of space flight on
(non-human) living organisms and for providing information applicable to solving space medicine problems.

SUPPORTING

Space Transportation Passenger Selection Criteria - development and evaluation of medical criteria for non-
crew passenger selection.

Astronomical Observation Techniques - focus on airborne research and the development of infrared techniques
and supporting systems for use in Spacelab payloads.
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SUMMARY OF RESOURCES REQUIREMENTS

FUNDS

1979 1980

1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
I Iersoonel an® Related Cost 48,214 49,377 52,584 3,514
IT Travel.......c.venen et ecenans ceeeesceaeecstaassacanesnans 1,101 1,230 1,218 1,313
III Facilitiss SerwiCeS..ev.ceesss s eseeteseectcesceanacnasesne 5,093 5,309 £,275 7,439
IV. Technical ServiceS...eeecsecsceas et eseesecesrocnessnaensnn =21 =07 286 909
V. Management and Operatibns...... it eeseseiaasaiana 2,701 2,689 2,598 2,664
Total, fund requiremencs.........e.... cieacerenas Ceeeees 57,730 59,212 63,761 $%,839
T

Distribution of Permanent -ositions by Program

1979 1980

1978 Budget Current Budget

Actual Estimate Estimate Estimate

Direct Positions

S ace Trans ortation Systems --- 3 --- ---
Sgpce flight ogerations... --- 3 --- ---
Space Science ........... 370 369 368 324
Physics and astronomy,,..., Crameaaan e emeemeessesaaaaaens . 125 102 125 90
Planetary exploration,  .,.......... . e reaeaaae. . 107 116 105 96
Life sciences........ _.,.., ... fe e memestesaressEsEassEaene s 138 151 138 138




1979 1980

1978 Budget Current Budget

Actual Estimate Estimate Estimate

Space and Terrestrial ApplicatioNS sesssssssssnsnnnsnsnsnnnnnnnns 78 75 7 112
Space applicatioNS sssssssassssssasnnsssnnnnnsnnannnnnnnnnnnns 72 69 72 107
Technology utilization. sessssssssssssnsssssnnnnnnnsnnnnnnnnns 6 6 5 5
Aeronautics and Space TechnolOgY cssssssssassansansansnnsnnnnnns 801 797 802 801
Aeronautical research and technology.cvvsetvnernnasnnasnnnnns 645 618 655 658
Space research and technolOogY sesssassnsnsannnnsnnnsnnnnnnnnns 155 179 147 143
Energy technolOogy sessessssnssnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnns 1 --- --- ---
Subtotal, direct poOSitiONS seususnsnsssnnnnnnnnnnnnnnnnnnnns 1,249 1,244 1,247 1,237
Center Management and Operations Support PosSitionS... cusessansnnns 420 433 419 416
Total, permanent poOSitiONS. svessasassssssasnsnsnnnsnsnnnnnnsnnnns 1.669 1,677 1,666 1.653

PROGRAM DESCRIPTION

PHYSICS AND ASTRONOMY 90 Permanent Positions (Civil Service)

Ames concentrates its physics and astronomy activities in the field of infrared astronomy, taking the agency
lead in this discipline.

In 1980, the civil service personnel will provide support for the airborne astronomy program which includes
a C-141 aircraft--the Kuiper Airborne Observatory--as well as a Lear Jet aircraft, and measurements using
selected instruments on the Ames U-2 aircraft. These aircraft are operated by Ames as flying astronomical
observatories with the bulk of the observing accomplished by various University research teams. Ames supports
these facilities with its in-house science competence and with its in-house capability to operate research
aircraft.

Infrared astronomy observations from space platforms avoid obscuration caused by the Earth's atmosphere. Ames
has responsibility for instruments to accomplish these observations including development of the telescope por-
tion of the Infrared Astronomical Satellite (IRAS) anddefinitionofan advanced instrument for use on Spacelab
missions.
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PLANETARY EXPLORATION 96 Permanent Positions (Civil Service)

These civil service personnel are required in 1980 to accomplish the ongoing programs in support of agency goals
in planetary exploration. This program consists of a continuing series of project management activities, backed
by the scientific expertise of principal investigators from Ames, other NASA Centers and the University community.
An in-house supporting research and technology program serves both to maintain the Center's scientific and tech-
nological expertise and to provide the stimulus and definition for new planetary missions.

In 1980 the civil service personnel will continue to provide project management and scientific support for:
(1) Pioneers 6-9, a series of spacecraft exploring the physics of the interplanetary medium and providing on-
going data on the plasma in which the Earth is immersed; (2) Pioneers 10 and 11, two spacecraft that 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 (these spacecraft were then retargeted by being swung in the Jovian gravity field
to explore completely unexplored regions of the solar system); (3) Pioneer Venus, launched in 1978; and (4) the
Galileo project, approved in 1978, a natural outgrowth of the Pioneer Venus atmospheric probes. Ames has respon-
sibility for the Probe portion of this mission.

Ames researchers are playing key roles in all of these missions, and Ames scientists are responsible, as prin-
cipal investigators, for measuring the characteristics of the solar wind in interplanetary space and near Jupiter;
for measuring the atmospheric structure on Mars, Venus and Jupiter; for measuring atmospheric radiation balance on
Venus and Jupiter; for measuring cloud characteristics on Venus and Jupiter, and for studying Mars for possible
life-bearing soils and compounds. Ames researchers are also responsible for synthesizing atmospheric models for
these planets that can be used to explain their current state and evolution and that can be applied in comparative
studies to understand features of the Earth's weather and climate.

Ames principal investigators and their coworkers maintain an active program of laboratory and theoretical stud-
ies to develop basic atmospheric modeling concepts, to obtain the necessary physical data on a molecular scale
to interpret the spacecraft observations, and to develop new and improved scientific measurements and instrument
concepts for use 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.

LIFE SCIENCES 138 Permanent Positions (Civil Service)

In 1980, 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 non-human biological experiments in space; developing advanced life support
concepts and systems; and understanding the origin, evolution, and distribution of life and life-related chemicals
on Earth and elsewhere in the universe. Examples of specific 1980 activities follow:
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Space flight simulation studies will continue, with testing of 55- to 65-year-old female subjects in 1980, in
the program to understand and develop countermeasures for the physiological stresses of Shuttle flight so that
spaceflight can eventually be made available to all interested people regardless of age or sex. The value of
biofeedback training for minimizing space motion sickness symptoms will be intensively investigated.

Full development of non-human biological experiments selected and approved for flight on life sciences Spacelab
missions is expected. Specimen holding units for Spacelab will be in final test just prior to delivery in early
1981. Analysis of the data and specimens from the next joint US/USSR Cosmos biosatellite, to be flown in late
1979, will occur.

Low-cost manufacturing techniques will be demonstrated for advanced space suit limb and joint components as part
of the advanced life support systems research program.

Research in the origin and distribution of life and life-related molecules will be highlighted by: the formu-
lation of a testable model for photochemical synthesis of organic compounds in Jupiter's atmosphere; the experi-
mental testing of computer-generated models of primitive self-replicating systems; and the demonstration of the
analytical capability of a miniaturized gas chromatograph for analyses of simulated Saturn and Jupiter atmos-
pheres.

SPACE APPLICATIONS 107 Permanent Positions (Civil Service)

The Center provides a research and applications development capability in support of the Agency's Space
Applications program.

A diversified group of capable people is required to support future programs in applications including space,
atmospheric, and stratospheric programs; to provide skilled personnel and specialized airborne platforms in
support of the Agency's applications satellite programs; to provide skilled personnel to interpret and process
both spaceborne and airborne remotely sensed data; to provide knowledgeable personnel to interact with and
disseminate data and associated processing techniques to the user community.

The Center fulfills this role by: (1) defining, developing, and evaluating potential satellite sensors, data
acquisition and processing techniques, and associated communications technology; (2) conducting an active and
continuing broad program of applied research and developments of remote and in-situ sensing technology for earth
resources applications; (3) conducting applications demonstration projects in cooperation with Federal, state,
regional and local government agencies and private industry to promote the effective transfer of applications
technology as well as to reduce system costs, increase adaptation to the users systems, and improve compatibility
with other information sources and products routinely used by the using organization; and (4) systematically
transferring, primarily to state and local governments in the 14 western states including Alaska and Hawaii, the
ability to effectively use Landsat data for their resource management and planning decisions through the Western
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Regional Remote Sensing Applications Center. Ames controls a variety of aircraft, some of which serve as national
and international facilities for research in astronomy, geophysics, meteorology, and resources observations;
others acquire data for remote sensing projects and provide a mechanism for integration of spaceborne, airborne,
and ground-based data acquisition and processing systems.

Both the high altitude (U-2) and medium altitude (CV-990) aircraft provide significant support to LANDSAT
(underflight data), Nimbus-7 (Ocean Color Scanner radiometer) , and Heat Capacity Mapping (Heat Capacity Mapping
radiometer) satellite programs.

The Ames upper atmospheric research program is an integrated activity that blends the expertise of the Center
and University scientists both in the development of computer models for the upper atmosphere and in the
measurement of statospheric constituents and properties from aircraft platforms. Computer modeling of the
stratosphere is being performed at Ames to understand the unperturbed stratosphere and to predict the effects
on the stratosphere of various pollutants, such as aircraft emissions and fluorocarbons, and of natural events
such as the solar cycle and solar storms.

TECHNOLOGY UTILIZATION 5 Permanent Positions (Civil Service)

The Technology Utilization program at Ames is a community undertaking involving the part-time efforts of
scientists and engineers in many disciplines and in many Center organizations working under the leadership
and coordination of a small full-time Technology Utilization Office staff. This program transfers knowledge
developed from the NASA programs to industry and the public sector.

AERONAUTICAL RESEARCH AND  E¢ 658 Permanent Positions (Civil Service)

In 1980, the content of the Ames program in aeronautics is characterized in terms of three elements:
Generic Research and Technology, Vehicle Specific Technology (Short-haul, Rotorcraft) and aeronautical support
to other agencies and to industry. These three elements form a coherent and interdependent program to meet
the Vertical Short Take-Off and Landing (VSTOL) and rotorcraft milestones of reduced aircraft noise, improved
terminal area safety and efficiency and improved performance.

Generic Research and Technology:

The Generic Research and Technology program at Ames has as its principal focus in the areas of computational
aerodynamics, experimental methods, avionics, and safety. The program is concentrated in the disciplines of
aerodynamics and aeroelasticity, 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 our ability to compute the theoretical behavior of aerodynamic and
propulsive flows and to measure experimental aircraft configurational parameters. In 1980, research programs
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in flight dynamics will define the important interrelationships between vehicle dynamics, stability and control,
and handling qualities in the regime of hover, and in transition from vertical to horizontal flight, for advanced
VSTOL aircraft and rotorcraft. In guidance and control, the use of optimal control theory in conjunction with
dynamic modeling of aircraft and ground-based guidance aids will provide new insight into the definition of air
traffic control algorithms, particularly for the terminal area.

In 1980, the human factors program will provide the knowledge relevent to defining a more efficient aviation
system through the better match of man and computer information transfer and decision making responsibility.

Vehicle Specific Technology Short-Haul:

The Vehicle Specific Technology at Ames is focused on short-haul aircraft, both civil and military; Rotorcraft,
VSTOL and Short-Range Conventional Take-Off and Landing (CTOL) aircraft. These aircraft have generally similar
characteristics including: a dependence on propulsive lift (in addition to aerodynamic lift), a greater capa-
bility for versatile operations in the terminal area, and a greater degree of integration of man and machine.
The vehicle technology emphasis at Ames relates to and depends on the basic capabilities and the aeronautical re-
search disciplines described previously. In 1980, the aeromechanics portion of the program will include small-
scale and large-scale wind tunnel testing of advanced rotor concepts and complete configuration modeling and
ground-based simulation, and flight research utilizing a spectrum of vehicles acquired as part of the decision
to consolidate full-scale hardware testing at Ames. This class of aircraft is dependent on high lift technology
and low cost guidance and control systems, both of which are part of the ongoing program at ARC. The program
includes wind tunnel and simulation investigations to achieve a significantly improved short-haul transport
aircraft concept and compatible low cost avionics.

Other Agency and Industry Support:

The Ames Research Center has traditionally received requests from other agencies from the industry for test
support of their aircraft and systems development programs. The Navy and NASA have agreed to a comprehensive
technical support program for the Navy VSTOL aircraft technology developments. The Army Research and Technology
Laboratories of the U.S. Army Aviation Research and Development Command (AURADCOM) is located at Ames. The
Aeromechanics Laboratory, the primary investigator of Army helicopter flight dynamics and controls, is also
located at Ames, working both on independent R&D projects and with a staff integrated into the NASA organization
on projects of joint interest. Extensive use is made of Ames aeronautical research facilities in these efforts.
There are also a large number of joint programs with the Air Force Systems Command.
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SPACE RESEARCH AND TECHNOLOGY 143 Permanent Positions (Civil Service)

In 1980, the number of civil service personnel requested will provide a Space Research and Technology program
which encompasses both fundamental research and project support. The basic research focuses on entry technology
and materials research. The project work supports the Space Shuttle, Galileo, Infrared Astronomical Satellite
(IRAS) 'and the Orbiter Experiment program (OEX).

In 1980, the entry technology research will provide the 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 laser
techniques to the development of flow diagnostic tools to remotely probe gas dynamic flows in order to
define and verify turbulence models. Research efforts in the materials area will provide thermal protection
systems concepts and materials for heat shields to protect earth and planetary entry vehicles (probes) ; develop
computational chemistry codes to calculate basic properties of matter; and expand the understanding of surface-
environment inter-actions (corrosion). Research is also being conducted in the advanced electronics and materials
area 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 1980, the Shuttle project will be supported with wind tunnel tests of models 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, to define

systems for precision pointing and control of telescopes and to advance the technology required to cool

the detectors to below 10 degrees Kelvin for support of the Infrared Astronomy Satellite (IRAS) project.

Ames Research Center is supporting two space shuttle orbiter experiments. The first is to design, develop and
conduct an OEX experiment for Infrared Imaging of Shuttle (IRIS) to obtain measurements of surface temperatures
of the lower and side surfaces of the orbiter by remote imagery from the C-141 Kaiper Airborne Observatory.

The second is to conduct OEX thermal protection experiments to study advanced materials and to evaluate possible
cost and weight reductions for the thermal protection system for Shuttle and Advanced Space Transportation
Systems .

CENTER MANAGEMENT AND OPERATIONS SUPPORT 416 Permanent Positions (Civil Service)

Center Management and Operations Support is defined as that support or services being provided to all Ames
Research Center organizations which cannot be directly identified to a benefiting program or project. The
civil service personnel involved are:
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Director and Staff

The Center director, deputy director and the immediate staff, e.g., legal, patent counsel, equal opportunity,
planning and analysis, public affairs, energy management and safety.

Management Support

Includes a wide range of activity categorized as management support for programs and functional organizations
for the entire Center. Specific functions include resource and budget management, program control, contracting
and procurement, personnel management, property management, financial management, resource control and management
information systems and analysis.

Operations Support

This is a broad spectrum of activity that is required to maintain and operate facilities, buildings, and
equipment, and to provide the normal housekeeping services and logistics support for the personnel who manage
and conduct the affairs of the Center. Specific activities are:

Maintenance and operation of all buildings and facilities
Administrative data processing and computer support
Centerwide security and protection

Fire protection

Custodial services

Logistics support including transportation, supplies, etc.
Medical care of employees

PERSONNEL AND RELATED COSTS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. PERSONNEL AND RELATED COSTS... suesvasnsnssnssnasnnnnnnnnnnnnns 48.214 49.377 52.584 53.514
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

Basis of Fund Requirements

A. Compensation and Benefits

1. Compensation

a. Permanent poSitioNS.uvecensreennnreannnsannnssnnnnrsns 42,515 43,291 46,306 47 ,175

b. Nonpermanent.....ueeeuurennnrennrsannrsnnnsannssnnnsss 583 748 858 800

c. Reimbursable detailees . vieurivriinrianranrsnnsnnrnnnnns 83 313 132 168

d. Overtime and other compensation svseevssenssannssnnnssns 422 427 436 436
Subtotal, Compensation ++vcuvveenrsennrennnsannsannnns 43,603 44,779 47,732 48,579

2. BenefilS iuueesnansunnsnnnsnnnnsnnnsnnnsnnnnnnnnsnnnsnnnsns 4,241 4,370 4,557 4,655
Subtotal, Compensation and BenefitS..cuuurenannnsnns 47,844 49,149 52,289 53,234

B. Supporting Costs

1. Transfer of personnel.....iiiiiiiiiinnrrreeennnnnssnnnns 157 33 100 85

2. Personnel training couseeenereannrannnsannnssnnnnannnssnns 213 195 195 195
Subtotal, Support COStSeuweusensansanansansnnsnnnnsnnss 370 228 295 280

Total, Personnel and Related COStSuueeeessssnnnnnnnnnnnns 48.214 49.377 52.584 53.514

A. Compensation and BenefitS.useuianenrtenanrensansnsansnsannnnns 47,844 49,149 52,289 53,234
1. CompensatioNueesssssssssnssnnnssnnssnnsnnnsnnnsnnnnnnsnnns 43,603 44,779 47,732 48,579

a. Permanent POSItiONS seueueueusasannnnusnsnnnnnnnnsnsns 42,515 43,291 46,306 47,175

The funds will support 1,653 permanent positions in 1980, a reduction of 13 positions from the 1979
level. The increase from the 1979 budget estimate to the current estimate is due to the October 1978 pay raise,
partially offset by savings from the reduction of 11 permanent positions. M 7-11




Basis of Cost for Permanent Positions

In 1980 the cost of permanent positions will he $47,175,000. The increase from 1979 results from
the following:

Cost of permanent positions in 1979. .. .cuurrennnrennnrsannnsannnnannnnss 46,306
Costincrease iN 1980 ... e tusnnsnnrnsnnsnnsnnsnnsasnnssnnsnsnnssnnnnsnnsnsns +1,262
Within grade advances and career development:
Full year effect of 1979 aCtioONS . ecuuveennrsannssannssannnsnns +394
Partial year effect of 1980 aCtioONS cusevesrannssansanannnnnnnns +392
Full year effect of 1979 pay raiS€.cueusensanensanansansnnnnsnnss +134
Two extra paid days in 1980...uuuuerrssnnnnnnnnnnrsssnnnnnnnnnnns +342
Cost decreases iNn 1980. ccuuuuveeennunssnnnnnnssnnnnnnssnnnnnnssnnnnnnssns -393
Turnover savings and abolished positions:
Full year effect of 1979 aCtiONS.uscuussennnsennnsannnsnnnnsnns -214
Partial year effect of 1980 aCtiONS..usvseennnrrennnnssnnnnnnns -179
Cost of permanent positions inN 1980..uucuscuransansnnansansansannnsannnns 47.175
1979 1980
1978 Budget Current Budget
Actual Estimate [Estimate Estimate

(Thousands of Dollars)
b. Nonpermanent positions

0 o o ] 583 748 858 800
2. WOrKyearSsuosessssasnsnasnnnasnnsnsnnsasnnsnnnnns 74 85 98 93

The increase from the 1979 budget estimate to the 1979 current estimate is due to the inclusion of a non-baccalaureate
cooperative training program and apart-time employment program. The decrease from the 1979 estimate to the 1980
estimate is due to the absorption of the part-time permanent program into the permanent position ceiling. The 1980
plan includes 93 workyears which will support the following programs :
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Distribution of Nonpermanent Workyears

Program Workyears
Cooperative training ProgramsS... w e ussesssasssanssnasssnssssssassssnssansssnsssssssss 27
SUMMEr PrOGIANMS « s v s s s s s s s s s s s s s 55 s s s s s s ssss s sssss2zss8s5szssssssssssssnssssssnnssnnsns 15
Youth OpPPOrtUNITY PrOQgramsS v e s s s s s s annsssssssssssssssssssssssssssnssssssnssnnns 28
Other temporary emp|oyment .......................................................... 23

0 - 93

The increase from the 1979 budget estimate is due to the inclusion of a non-baccalaureate cooperative
training program and a part-time employment program.

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars,")

c. Reimbursable detailees..ivieeeinnnesnnnnssnnnnnssnnnns 83 313 132 168

The military personnel detailed to the Ames Research Center on a reimbursable basis are individuals experienced
in aeronautics, rotorcraft technology and related fields. The decrease from the 1979 budget estimate to the
1979 current estimate reflects the phase-out of five GSA detailees who provided computer programming support. The
increase in 1980 is du'e to full-year payment of four detailees phased in during 1979 for the rotorcraft program.

d. Overtime and other compensation..vsevsensssnsnnsnnsns 422 427 436 436

Overtime and night differential are used primarily for off-shift operation of major wind tunnel facilities
such as the Unitary Plan Wind Tunnel System, the 40- by 80-Foot Subsonic Wind Tunnel, and the 6- by 6-Foot
Supersonic Wind Tunnel. The slight increase from the 1979 budget estimate is due to the operation of new
experimental aircraft and modification of the 40- by 80-Foot Subsonic Wind Tunnel.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. BenefitS.ieeinnnnnnnnnnnnnssssssssnnnnnnnnnannnnnnnnnnnns 4,241 4,370 4,557 4,655

Following are the amounts of contribution by category:

Category of Costs

Civil Service Retirement Fund .. .uvvevvnsennnsnnnnsnns 2,990 3,112 3,231 3,291
Employee life iNSUranCe sueuseassansansansansnnsnnnnns 172 187 183 190
Employee health insurance .cuuvcevscasscanssnnnnnnnnns 821 821 884 915
Workmen's compensation sessssssssssssnsssssnnnnnnnnnns 205 205 216 216
e 18 16 18 18
Incentive AWardS. cueeusssssssasasnssnnnnnsnnnnnnnnsnns 35 29 25 25

Total., sevevuenanannnnanasnnnnnnnnannsnnnnnnnnnnnnns 4,241 4,370 4,557 4.655

The increase from the 1979 budget estimate to the 1979 current estimate is due to the October 1978 pay
raise and higher health benefit contributions,which are partially offset by the savings from the reduction of 11
permanent positions. The increase in 1980 over 1979 is related to the increase in personnel compensation and is
partially offset by the savings due to the manpower reductions.

B. Supporting COStS sussssnnnnnnsnsnasssssssnnnnnnnnnnnnnssnsssss 370 228 295 280

1. Transfer of personnel cuivervesesnennnnsnnnasnsnnsannnnnns 157 33 100 85

The increase from the 1979 budget estimate to the 1979 current estimate is due to personnel transferring
to Ames with the rotorcraft project.

2. Personnel traiNiNgesesassesssssssassnsnnsnnnnnnnnnnnnnnns 213 195 195 195
The 1980 estimate for training costs will be at the 1979 level.

TRAVEL

11, TRAVEL .uuwsuunussnansssassnnasnnansssassnnannnannssaasnnnnns 1.10 1.31
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Basis of Fund Requirements

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. Program Travel. coveessassnnsnansnnsnnnsnnnnnnsnnnnnnsnnnsnnns 796 865 858 927
B. Scientific and Technical Meeting Travel ciiiiiririrrrnrnnsnnnnns 111 135 135 145
C. Management and Operations Travel................. 194 230 225 241

Total, Travel cuuiuiiininsasasanannnnnsunnnnnnsnsnsnsnnnnns 1.101 1,230 1.218 1.313
A, Program TravVel sueesesnssssnnnsssnnnnssannnssannnsssnnnnsnnnns 796 865 858 927

Program travel is required for the accomplishment of the Center's mission and is the largest part of the Ames
travel budget, accounting for 71 percent of travel costs for 1980. Travel for program purposes is required for
the continuing efforts in space research, aircraft technology, flight simulation, fluid mechanics, airborne
science and applications, and space life sciences.

The increase in 1980 over the 1979 current estimate is required for support of the Infrared Astronomy Satel-
lite (which will require travel to Europe), Galileo, Western Regional Applications Program (covering 14 states
including Hawaii and Alaska), increased C-141 flights, acquisition of additional rotorcraft from Langley Research
Center, the participation in the Kosmos launch, and the monitoring of various contractors' performance in the
construction of the 80- by 120-Foot Wind Tunnel test section.

Scientific and technical meeting 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 ARC, as well as to present both accomplishments and problems to their associates.
Many of the meetings are made up of working panels convened to solve certain problems for the benefit of the
Government. The level of travel in 1980 is expected to increase to provide for the presentation of additional
aeronautical papers to the scientific community.

145
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. M_anag_emﬁni_an_d_o_p_e_mlj_o_n_s_'l:tam----------------------------- 194 230 225 _2__:_L

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 activities; and travel of
the Center's top management to NASA Headquarters, other NASA Centers, and contractor plants; and local trans-
portation. The increase in 1980 is due to inclusion of the Air Charter Service to transport research pilots
from Ames to the U.S. Naval Air Station, Crows Landing, and to test the Micro-Wave Landing System.

FACILITIES SERVICES

Ames Research Center (ARC) is located on 421 acres of ground in a complex of facilities made up of laboratory
and office type buildings as well as research wind tunnels.

This complex encompasses 2,310,527 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 fre-
quently during off-peak hours.

Basis of Fund Requirements

ITI. FACILITIES SERVICES. . i uessnsnsnsnsnsnsnsnsnsnsnsnanananans 5.093 5.309 6.675 7,439

A. Maintenance and Related Services

1. Facilities..... 190 143 127 129

2. Equipment.eseesseasssnussnnsnnssnnsnnnsnnnsnnnnnnsnnnnnns ___ 85 ___ 65 __ 62 __ 63
Subtotaleuseerenanennnusannannnnnasnnsnnsnnnnnnnnnnsns 275 208 189 192

B. Custodial Services...... 1,327 1,350 1,561 1,640
C. Utilities ServiCesS.. sussssssssssssnsnsnsnsnsnnnnnnnnnnnnnnnns 3,491 3,751 4,925 5,607
Total, Facilities Services. *+=sssssssssssssassassssnsansnns 5003 2,309 6.675 7.439
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A. Maintenance and Related ServiCeS.iuesnssssssnssnnssnsannsnnnan 275 208 189 192
d. FacCilitieS. suuununnnnnnssssnnnnnnnnnnnnnnsssnnnnnnnnnnnsns 190 143 127 129
2. EqUIpmMeNnt cuuesesasssunsnsnnnnnnnnnsnnnnnnnnnnnnnnnnnnnnns 85 65 62 63

The level of maintenance in 1978 reflects one-time roof repairs to three facilities. The increase re-
flected in the 1980 budget estimate allows a modest growth in unit costs at the same level of services.

B. Custodial ServiCes.. sissssssssssnssssssasssssnsnsnnnnnnnnnnns 1,327 1,350 1,561 1,640

The increase in the 1979 current estimate provides for a three workyear increase and additional supplies and
materials for an additional 122,000 square feet of laboratory and warehouse facilities. The 1980 budget reflects
only unit cost growth over the 1979 current estimate. Included are:

1. Janitorial services (35 workyears of effort) seveeusesnssnnsnnsnnnnnsnnsnnsnnnnnnnnnnnnnns 684

Janitorial and building cleaning services are associated with approximately 1.6 million square feet of
various types of space located in 75 buildings. Services are also provided for 50 trailers being utilized to
provide temporary office and shop space.

2. Fire protection services.

360

Fire protection services are provided by the U.S. Naval Air Station, Moffett Field, CA. The 1980 esti-
mate iS based on the most recent actual cost experience.

3. Security services (27 workyears Of effoOrt) voveeseassnnsnnsnnnnnnssnnsnnnnnnnnnnnnnnnnnnns 495

Included are security services for buildings and property, including aircraft and computer facilities.
Included also is the provision of "round-the-clock' staffing of the emergency duty office which monitors fire,
security, and safety alarms and coordinates fire, security, health, and safety areas in emergency situations.

4. Other services.... 101

Pest control services, on an as needed basis, are funded in this activity. Also included are refuse
collection, laundry and custodial supplies.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. UtilitiesS SErvViCeS. susssssnssssssssssnnsnnnnsnsnsnnnnnsnsnnss 3,491 3,751 4,925 5,607
The major utility service is electricity with lesser requirements for natural gas, fuel, oil, water and

sewage services.

1. Electricity (215,000 MW/HTS.) sessssnnnnnnnnnnnnnnnnnnnnnnnnssssssssssssssssnasnnnnnnnnnss 4,580
2. Natural gas (214,000 K CU. Ft.) seuesasasanasanananannansssssssasasasasasanannananannannnnnnns 797
3. Fuel oil (235,000 galS.) suuuusssnunnnnssnnnnnssnnnannsnnnnnnnsnnnnnnsnnnnnsnsnnnnnnsnnnns 113
4. Water and SEWAJE. s s s s s s s s s s s s s s s s 0688588538 ssss85%s55zss55&s5s5s8s5ss5&ssssssssssssssnssnsss 117

Electricity is provided by the U.S. Bureau of Reclamation (USBR) and the Pacific Gas and Electric Company

(PGECO), natural gas is provided by PGECO, water by the U.S. Naval Air Station, Moffett Field, and sewage ser-
vices by the City of Mountain View.

Approximately 80%of electric power costs is consumed in the operation of high power demand research
facilities such as the Unitary Plan Wind Tunnel System, the 40- by 80-foot Wind Tunnel, the 3.5-foot Hypersonic
Tunnel, the 14-foot Transonic Wind Tunnel and in the operation of simulators and smaller wind tunnels, and other
research facilities. Approximately 55%of natural gas is used in research facilities; the other part is used
for heating and ventilation of institutional buildings. The funding level for 1980 will provide approximately
215 million KWH compared to 204 million KWH used in 1978 and the 242 million KWH planned for 1979.

The increase in the 1979 current estimate is a combination of recent industry requests and a seven-shift
operation for increased programmatic requirements. Increases from the 1979 current estimate to the 1980 budget
estimate allow only for rate increases by the U.S. Bureau of Reclamation and the Pacific Ga and Electric Company

TECHNICAL SERVICES

IV. TECHNICAL SERVICES suvuuseusausnnsnnsnnnnnnnnnsnnnnnnnnsnnnns 621 607 £86 909
Basis of Fund Requirements
A. Automatic Data Processing
1. OperationNS ceeesssssssssnnnsnnssssnnnnsnnsnsnnnnnnnssnsnns 296 301 363 478
Subtotal... ssssssssssassssssssasssssnanannnnnaarannnnns 296 301 363 478
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Scientific and Technical Information

1. Education and Information.. sueeesseecsussannnsnnnnsnnnnss 244 261 241 257
SUDtOtal == =sassssnsnsnsnsannusnnnsnsnsnsnnnnnnnnnnsnss 244 261 241 257

C. Shop Support and Servicegssssssssssssarassssssarsssssarannnss _81 45 82 174
Total, Technical Services.. vovvusersnnsnnnsnnnssnnssnnssnns 621 607 686 909

A. Automatic Data Processing

Obligations for administrative ADP operations and programming reflect ADP central facility operating costs
which are incurred by administrative organizations. The ADP computer operations and programming are charged to
institutional organizations through the Center's charge-back systems. The charges include the institutional
organizations' porportionate share of support service contracts. The increase in the 1979 current estimate
provides for 2 additional workyears to more accurately account for support required for administrative computing.

The 1980 increase will provide for the full year effect of 1979 cost increases related to the central ADP
facility.

1. Operation (14 workyears of effort) cuvesesasnssnsnnnnnnnns 296 301 363 478
B. Scientific and Technical InformatioN.sseeeaasssssssnannnnsnss 244 261 241 257

Included in this category is a support service contract at a level of 11 workyears to perform public infor-
mation services (e.g., tour guide), media development (e.g., public exhibits, etc.) and educational programs.
The increase in 1980 reflects the full year effect of previously negotiated contractor wage rates at the same
level of effort provided in 1979.

1. Education and information... seeesssssssansnnsnsnnsnnsnsns 244 261 241 257

C. .Shop SupPOrt and SErviCes....... =eeessssssssssssssessnnnreees 81 45 82 174

This category includes administrative shop, photo and graphics services. The increase in the 1980 estimates

are due to requirements of new exhibits (models and graphics) related to the Pioneer-Venus program.
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MANAGEMENT AND OPERATIONS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
V. MANAGEMENT AND OPERATIONS.. +vvcceununssnnnnnnnnsnnnnnnnnssss 2,701 2.689 2.598 2.664

Basis of Fund Requirements

A.  Administrative CommunicationsS.. ..euueasssssssssssusnsnnnnsnnns 739 895 824 835
B. Printing and ReproducCtionNscsesusssssasassssssnsassnnnnasnnnnns 106 93 101 102
C. TransportatioN.essssssssssssnasnnssnnsnnnsnnsnnnnnnsnnnnnnnnns 47 189 37 38
D. Installation Common SErvViCeS... tuvsasssssnsansanssnsnsansnnns 1,809 1,512 1,636 1,689

Total, Management and OperationS cusesessssnsasasansnnnnnsns 2,701 2.689 2.598 2.664
A.  Administrative CommunicationS.. susssssssssssssssssnssannnnnns 739 895 824 835

Communication services are provided by General Services Administration (GSA) for the Federal Communications
Service (FTS) and the Pacific Telephone and Telegraph Company for local service. Other communications consist of
teletype equipment and services provided by Western Union. The increase in 1980 is due to the full year effect
of 1979 rate increases.

1. Local telephone SErViCeS.. seesuessnasanasnnasasasnnssnassnnssnnsssnssnnssnnnsnnnsnnnsnnss 420

The major part of this covers 1,470 Centrex lines and 2,258 telephone instruments which serves about
3,400 individuals on-site at ARC, including on-site contractors and tenants from other Government agencies.

2. Long distance telephone SEerViCe. sueessnasssnanssnnnssnnnnssnnnnsnnnnssnnnnssnnnnsnnnsssns 395

This item is primarily (98%) FTS services; the balance (2%) includes commercial long distance, message
unit charges and leased line services charges.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

3. Non-telephone communNicatioNS. sesssassssnasssssassssnnnssannnsssnnnsssnnnssnnnnnsnnnnsssns 20
Includes Western Union telegraphic services and leased equipment.

B. Printing and ReproducCtion.. seesessssassassssssnassnsnsnnnnnns 106 93 101 102

The estimates for administrative printing includes the Printing and Reproduction Facility operating costs
incurred by administrative organizations and includes supplies, materials, equipment acquisition and outside
procurements. The 1980 estimate is essentially level from 1979.

C. Transportationessssesssssssanssansasasanrsansasssasssansanssns a7 189 37 38

The estimates include freight costs, government bills of ladings, air freights and other general shipments.
The 1979 current estimate reflects a recategorization of certain travel costs of GSA rental vehicles into the
Management and Operations travel function. The 1980 estimate is essentially level.

D. Installation Common SErVIiCES .iusnsssannnnssannnnssannnnsssnnns 1,809 1,512 1,636 1,689

These services include the Center Management and Staff function, the medical services operation, and the
installation support services activities. The increase in 1980 results from the full year effect of 1979 rate
increases.

1. Center management and staff... s.iuseusennannsnnsnnsnssnssnsansansansansnnsansnnsnnsnnsnns 305

Includes the general management of the Center as an installation and includes such activities as the
directorate offices, general and patent legal services, personnel, procurement, and financial management
services. Significant cost items include the various Equal Employment Opportunity (EEO) programs for minorities
and females, the Intergovernmental Personnel Act (IPA) programs, and studies and development of management
systems.

2. Medical SErVIiCEeS. wuussnsssssssssssssssssssssssss 8" 8818 88% 81888582z s88%828s8s88sssssssnzss 260

Medical services include the staffing of the Health Unit, laboratory service fees, clinic supplies, and
maintenance of clinic equipment.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

3. Installation support services (31 workyears of effort) suseeeesnunsssnnnsnnnssnnnsnnnnnnns 1,124

Installation support services consist predominantly of the support service contract for supply manage-
ment, mail, and pickup and delivery services. The balance of the functional costs consist of administrative
equipment acquisition, office supplies and materials, maintenance and repair and lease of office equipment,
and postage.
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1980 ESTIMATES

HUGH L. DRYDEN FLIGHT RESEARCH CENTER

DESCRIPTION

The Hugh L. Dryden Flight Research Center (DFRC), Edwards, California, is 65 air miles northeast of Los
Angeles. The Center is located at the north end of Edwards Air Force Base on 521 acres of land under a permit
from the Air Force. The Air Force Base encompasses 300,722 acres. The Center is adjacent to Rogers Dry Lake,
a 55-square mile area with a complex of runways varying in length from five to eleven miles.

The physical plant consists of an office-laboratory building with adjoining shops, a flight maintenance
hangar, a flight loads research facility, and an integrated support facility. Special Shuttle support facili-
ties include the Orbiter hangar and the Orbiter mating-demating facility. Auxiliary buildings include
warehouses, an auxiliary power system building, an aircraft maintenance dock, and hangar. The aerodynamic test
range is operated with sites at Edwards, California, and Ely, Nevada. The total capital investment of the
Dryden Flight Research Center, including fixed assets in progress and contractor held facilities at various
locations, as of September 30, 1978, was $80,647,000.

CENTER ROLES AND MISSIONS

The primary mission of the Dryden Flight Research Center, established in 1947, is to conduct aeronautical
flight research in the areas of aerodynamics, structures, control systems, propulsion systems, disciplinary
integration effects, safety, operations, and human-vehicle interactions in support of both military and civil
national needs. This includes planning, conducting, analyzing, and reporting of flight research for the pur-
poses of verification of predicted characteristics and the identification of unanticipated problems in actual

flight. The principal and supporting roles of the Center are:

PRINCIPAL

Aeronautical Flight Research - conducting aeronautical flight research in the areas of aerodynamics,
structures, control systems, propulsion systems, disciplinary integration effects, safety, operations, and
human-vehicle interactions, which involves the planning and preparation of flight test programs, the development
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of flight test instrumentation, flight testing, and data analysis. DFRC also provides host Center functions for
NASA flight activities which are managed by other Centers but which require testing at the Edwards AFB complex.
This function includes all institutional support and coordination as well as supervision of flight operations.

Remotely Piloted Vehicle Research - development of remotely piloted research aircraft, and management and
operation of flight experiments.

SUPPORTING

Shuttle Orbiter - provide landing and recovery capability during Orbital Flight Tests (OFT) and contingency
recovery capability after OFT,

Advanced Space Vehicle Configurations Technology - analysis and study of the effect of operational considera-
tions on the design and test program of piloted research vehicles.

SUMMARY OF RESOURCES REQUIREMENTS

FUNDS
1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

I. Personnel and Related CoOStS.... seusssssasssnsnnnnnnns 13,777 13,798 14,396 14,270
II. Travel. coeevnesesnnnssnnnnnssnnnnssannnnsannnnnnnnnns 306 388 369 415
111 Facilities ServiCes... seuenenensnsnsnsnnsnsnsnnnsnsns 2,457 3,628 2,448 2,661
IV. Technical Services... siuiererararasasasnsnannannnnnnnns 226 348 409 458
V. Management and OperationS.veeusesseassassassnsnnnnnnns 1,481 1,319 1,935 1,987

Total, fund requirements cuveevrevrensanrnnnnnnnnnnnns 18.247 19.481 19.557 19,791
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Distribution of Permanent Positions by Program

1979 1980

1978 Budget Current Budget

Actual Estimate Estimate Estimate

Direct Positions

Space Transportation SyStEMS.eessssassassssansssannannnss _13 _37 34 19
Space shuttle. veeureurensansansannnnnnnnssnssnssnnsnnss 13 37 34 19
Space SCIi€NCE.... sasassssasssasssnsasasasansnnsnnnnannnna 1 1 1 1
Life SCIeNCeS. vevevsasennnsnsnnnnnnsnnnnnnsnsnnnnnnsnns 1 1 1 1
Space and Terrestrial ApplicationS cuassiasrsnassnnnsnnnss 1 _1 1 1
Technology utilization. cuseevsesureunnansnnnnnnsnnnnnns 1 1 1 1
Aeronautics and Space TechnolOgY sesessssssssssassnsnannns 348 324 319 319
Aeronautical research and technology ssssssssssssannnnns 348 324 319 319
Space Tracking and Data SyStemMS.usssssssssssssssssnnnnns _30 30 _30 _30
Tracking and Data ACQUISItiON sessasssssnnassnssnnnnnns 30 30 30 30
Subtotal, direct POSItioNS ssssssssssasasasasnrnsnsnnns 393 393 385 370
Center Management and Operations Support Positions...... 97 97 _9 _91
Total, permanent poOSitiONS ssssssssssssssssnsnsnnnnnnns _4_;90 4&90 fﬁg 461
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FROGRAM DESCRIPTION

SPACE SHUTTLE 19 Permanent Positions (Civil Service)

In 1980, 19 civil service personnel will be utilized at Dryden Flight Research Center (DFRC) to support the
Shuttle Orbital Flight Test (OFT) activities. Current planning is for Edwards Air Force Base to be the primary
landing site for the first four missions and the secondary landing site for missions five and six. After
landing, the shuttle orbiter will be returned to Kennedy Space Center by shuttle carrier aircraft. Payloads
will be removed prior to shuttle ferry. DARC will provide operational support and institutional support
for the Space Shuttle landing activities at Edwards. 1In addition, DRRC will serve as an interface to the
Air Force Flight Test Center, provide aircraft to test the Microwave Scanning Beam Landing System, and provide
provide Orbiter Convoy operations support. In 1979, DRRC will perform the Orbiter elevon seals test.

LIFE SCIENCES 1 Permanent Position (Civil Service)

In 1980, one civil servant is required to develop and evaluate cost effective, reliable human/machine control
systems for use in remote manipulation such as manual landing of Shuttle type vehicles. Flight studies of

remotely piloted high-performance vehicles will be performed to determine information requirements and proce-
dures necessary for descent, approach, flare, touchdown, and roll out without direct external vision. Television sen-
sors and displays with inside—out references will be evaluated to define optimum human/machine design characteristics.
TECHNOLOGY UTILIZATION 1 Permanent Position (Civil Service)

In 1980, one civil servant is required to continue studies of various means to improve the aerodynamic
efficiency of ground vehicles. Various add-on devices, which potentially could be manufactured by small
businesses, will be. evaluated.

AERONAUTICAL RESEARCH AND TECHNOLOGY 319 Permanent Positions (Civil Service)

In 1980, three hundred and nineteen civil service personnel are required to accomplish aeronautical flight
research activities at the DFRC. The aeronautical program includes research and technology; systems technology;
experimental programs involving structures, fluid and flight dynamics, avionics, aircraft operations and safety,
aeronautical human-vehicle interaction, aerodynamic vehicles, advanced civil and military aircraft, and highly
maneuverable aircraft; and experimental aircraft research in Short Takeoff and Landing (STOL), supersonic
cruise, and tilt rotor vehicles.
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In 1980, the objectives of the activities under the research and technology programs are to provide continuing
research and development efforts in all disciplinary areas so that improved understanding can be applied to
problems associated with aircraft in all flight regimes.

Under the systems technology program, in 1980, flight research of the digital fiy-by-wire system, to provide
technology for implementation in future aircraft, will be continued; full-scale flight test evaluations of
various wake vortex alleviation devices will continue; the KC-135 aircraft will be used to test the winglet
concept as a fuel savings means for current and future military and commercial transport aircraft; acoustic
flight tests of an advanced high tip-speed propeller will be conducted in support of the advanced turboprop
program; and flight research will continue to demonstrate the advantages of integrated airframe/propulsion
control systems.

Within the experimental aircraft research. programs, the Highly Maneuverable Aircraft Technology aircraft will
be flight tested; the high speed flight testing support of a tilt rotor research aircraft is being coordinated
to demonstrate the tilt rotor concept for civil and military applications; and flight test support will be
provided for the evaluation of STOL research aircraft.

TRACKING AND DATA ACQUISITION 30 Permanent Positions (Civil Service)

In 1980, thirty civil service personnel are required to maintain and operate the NASA Aerodynamic Test Range
(ATR), which provides direct operational support for a wide variety of aerodynamic and aerospace programs con-
ducted by DFRC, other NASA Centers, military services, and supporting contractors. During mission support
operations, the various functional elements such as radar, tracking and data processing, communications, video,
telemetry acquisition, and telemetry data processing all function in a coordinated manner to provide real time
control and monitoring capabilities. Data links between the various Edwards facilities and the remote Ely
Tracking Station provide continuous control and monitoring capabilities over the entire ATR.

CENTER MANAGEMENT AND OPERATIONS SUPPORT 91 Permanent Positions (Civil Service)

Center Management and Operations Support is defined as that support or services being provided to all Dryden
Flight Research Center 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, and staff organizations, e.g.,
Legal, Patent Counsel, Equal Opportunity, and Public Affairs,
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Management Support = Includes a wide range of activity categorized as management support for programs and
functional organizations for the entire Center. Specific functions include resource and budget management,
program control, contracting and procurement, personnel management, institutional support, financial management,
and management information systems and analysis.

Operations Support - This is a broad spectrum of activity that is required to maintain and operate facilities,

buildings, and equipment; and to provide the normal housekeeping services and logistics support for the
personnel who manage and conduct the affairs of the Center. Specific activities are:

Maintenance and operation of all buildings and facilities
Data processing and computer support

Reliability and quality assurance

Center-wide security and protection

Fire protection

Custodial services

Logistics support including transportation, supplies, etc.
Medical care of employees

Photographic and graphic support

PERSONNEL AND RELATED COSTS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. PERSONNEL AND RELATED COSTS. sevseesssnnnnesresnsnnnns 13.777 13,798 14,396 14.270

Basis of Fund Requirements

A. Compensation and Benefits

1. Compensation

a. Permanent poSitioNS sseesssassnssssnnsnnnnsnss 11,825 11,760 12,293 12,200
b. Nonpermanent. «uuessssssssssssssssssnnnnnnnnss 426 352 403 382
c. Reimbursable detailees.. survesassassnnansnnns 32 101 99 106
d. Overtime and other compensation. sveesassnnsns 148 247 204 184

Subtotal, CompensatioN.ssessssssssssssnnnnnns 12,431 12,460 12,999 12,872
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Benefits....... 1,227 _1,194 _1,253 1,248
Subtotal, Compensation and Benefits............ «xas 13,658 13,654 14,252 14,120

B. Supporting Costs
1. Transfer of personnel ceesssssssssssnsasnsnsnnnnnnns 30 58 58 58
2. Personnel training. seeessssssssssassssnasasnnnnnnns __ 89 __ 86 86 92
Subtotal, Supporting CoOStS... sssesssnsssnnssnnnsnns _ 119 144 144 __ 150
Total, Personnel and Related CoOStS.... seusunnnsnnns 13.777 13.798 14,396 14.270
A, Compensation and Benefits....... suveeesunnnssnnnnssnnns 13,658 13,654 14,252 14,120
1. CompensatioN..ueseeessassssssannnsnsannnsnnnnnnsnsns 12,431 12,460 12,999 12,872
a. Permanent poOSitiONS .ievsesvsessnansnsnnnnnnnnss 11,825 11,760 12,293 12,200

The 1980 estimate supports a permanent personnel complement of 461 positions, a reduction of 29
positions from the 1979 level. The current estimate for 1979 is increased from the 1979 budget estimate as a
result of the October 1978 pay increase partially offset by savings from the reduction of 10 permanent positions.

Basis of Cost for Permanent Positions

In 1980, the cost of permanent positions will be $12,200,000, a reduction of $93,000 from the 1979 level. The
estimates are derived from the following calculations:

Cost of permanent positions inN 1979... cevsunssnssssnnnnnsssannnnnnsssnnnnnnnns 12,293

Cost of increases iN 1980. susssssnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnsn +390
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Within grade advances and career development

Full year effect of 1979 actions......... sisuusssssnnns +136
Partial year effect of 1980 actions...... yerrer mmmmaaas +144
Full year effect of October, 1978 pay increase........... + 12
Two extra paid days in 1980. seveevussnnnnnsnnnnnsnnnnnnns + 98
Cost decreases in 1980, .. ., . iiisususnsnnsnsarasassssssssnsnsnsnsasssnnnnns -483
Turnover savings and abolished positions
Full year effect of 1979 actiONS. sssssusssssssnnnnnnnsns = 95
Partial year effect of 1980 actions......... sesssssnnns -388
Cost of Permanent positions in 1980. suvessssassnssssnnssnsnnnnnnnnnnnnnnnnns 12,200
1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

Other Compensation Costs

b. Nonpermanent Positions

1 cOSt......... wussssssnsassssssssnsnnnnnnnns 426 352 403 382
2. WOIKYEarS susssssssssssnnnnsnnnnnnnnnnnnnnns 46 43 47 44

The 1979 current estimate increases from the 1979 budget estimate due to the addition of a
part-time employment program. The 1980 plan reflects a decrease as a result of absorption of the part—time pro-
gram in the permanent position ceiling. This effort will support the following programs as shown:

Distribution of Nonpermanent Workyears by Program

Program Workyears
Cooperative traiNiNg sessssssssasssssssssnsnnsnnssnnnsnnnsnnnnnnnnnnnnnns 27
Opportunity Programs... ... ...susssssssssassssnssssnsnssssnssssnsnssnnns 12
Summer employMeENt s svesssssasssssssssssssssssssssnssnsnnssnsnnnnnnnnnnnns 2
Other temporary employment cuesessssssssssssssssnsssnnanssnnsnnnnnnnnnnns —3

LIS Y 44
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

c. Reimbursable detailees..... .tuseeesannsnnssnnnnns 32 101 99 106

The services of a small group of military officers are used in the Center's programs where such
assignments are of mutual benefit to NASA and the respective service. Under the existing agreements, the parent
organization is reimbursed for salaries and related costs.

d. Overtime and other compensation ssssssssnunnnnnss 148 247 204 184

Overtime is restricted to emergency repairs and abnormal temporary workload. A substantial portion
is used to prepare for test flights. The 1979 current estimate decreases from the 1979 budget estimate due to

the slippage of OFT flights into 1980 and a reestimate of shuttle support requirements.
2. BenefitS.. seveaveusaunusaunssnnnnsnunnnnunnnnnnnnnus 1,227 1,194 1,253 1,248

The current estimate for 1979 is higher than the 1979 budget estimate due to the October 1978 pay raise
which is partially offset by the savings from the reduction of 10 permanent positions. The 1980 estimate
reflects the full year cost of the pay raise and higher health benefits which are partially offset by savings due
to the manpower reductions.

Category of Cost

Civil Service Retirement FUNd. saecesansssnnsnnnnnnnss 854 828 886 869
Employee life insurance..... sseeessssssssssssssssnss 50 53 42 42
Employee health insurance.. sessssssssssssssssssnnnns 254 250 260 270
Workmen's compensation seeeessssssssnssssnsnnnnnnnnss 31 31 31 33
FICA e s ssasroanssssssonsosossasvooososcsssornssoces 14 7 7 7
Incentive AWardS.. sssssssssssssssssssssssssnnsnnnnns 21 25 27 27
SEVEraNCe PaY..cieeiueineiieie i ieiennnn 3 === === ==

TOtal. weuessnssnssnnsnnsnnsnnssnssnssnsnnssnsnnnns 1.227 1,194 1,253 1,248
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Egtimate
(Thousands of Dollars)

B. Supporting CoOSES..veveeerereerearareennnes et ceereeeeens 119 144 144 150

1. Transfer of personmel.............. e 30 58 58 58

The costs associated with the transfer of personnel include movement of household goods, subsistance and
temporary expenses, real estate costs and miscellaneous moving expenses related to change of duty station.

2, Personnel training............ ce ettt . 89 86 86 92
Training funds provide for the maintenance and expansion of skills which are essential in carrying out
the agency's many complex technical programs. The cost reflects tuition and related fees at a number of govern-
ment and nongovermment institutions. The 1980 amount allows for announced increases in tuition costs.

TRAVEL

II. TRAVEL......civiiriieriiirenternnnnnnnns ceaoene oo ne 3

Q
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I
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A. Program Travel........covuuviouernnnnnn, ecece e 190 240 246 280
B. Scientific and Technical Meeting Travel.............. - 25 31 28 31
C. Management and Operations Travel..,.. ceereene cereas 91 117 95 104

Total, Travel............... Gt i e ceeseieec e 306 388 369 415
A. Program Travel............ Ceeeeraeeae ceeenn cerreeneess.. 190 240 246 280

Program travel is directly related to the accomplishment of the Center's mission, and accounts for 67
percent of the 1980 travel estimate, The increase in 1980 is a result of joint programs, between DFRC and
other Centers, which require additional travel funds for necessary planning, coordination and management., These
joint programs include Advance Turbo Prop, Lamanar Flow Control, F-15 Profit and the Highly Maneuverable

Aircraft Technology Augmentation.
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1979 1980
1978 Budget Current Budget

Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Scientific and Technical Meeting Travel.. s=sssssssssus 25 31 28 31

Scientific and technical meeting travel permits employees to participate in meetings and seminars with
other representatives of the aerospace community. This participation allows them to benefit from exposure to
technical advances outside DFRC, as well as to present accomplishments and problems to their associates.

Many of the meetings consist of working panels convened to solve specific governmental problems. It is
estimated that travel requirements in 1980 will be at the 1979 level.

C. Management and Operations Travel sesesessssssssasnnnnns 91 117 95 104

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; administrative training travel; and local
transportation. Slight increase in 1980 results from increased costs related to air travel.

FACILITIES SERVICES

The Dryden Flight Research Center (DFRC) 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 446,347 gross square feet of building space including two major buildings. Also
included are seven major technical facilities. This physical plant houses an average daily on-Center popula-
tion of 1,200 to 1,500 personnel of all types. Many of the test facilities are utilized on schedules
involving more than one shift,

III. FACILITIES SERVICES.... seessssasssnnsssnnassnnnnsnnnns 2,457 3,628 2,448 2,661

Basis of Fund Requirements

A.  Rental of Real Propertycceesssssssssssasassssssssnnnns 44 77 50 65
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Maintenance and Related Services

1. FacCilitieS... weeeusnusnnnsannsnnnnnnnnnnsnnnnnnnnnns 1,026 1,660 965 1,048

2. EQUIPMENt cuuseaunsnnnssnnnsnnnssnnnsnnnnnnnnsnnnnsns ~ 113 93 77 80
Subtotaleesseesussnsnsnnnnsnnnnsnnnsnnnnsnnnnnnnns 1,139 1,753 1,042 1,128

C. Custodial Services....... cesssssansansanssnsansnnsnnnnns 1,027 1,406 962 1,015
D. Utility Services..........  sussssssssssssssssnssnsnnnnsns _ 247 392 394 __453
Total, Facilities ServiCces.... ssssssssssssssnsnnnnnns 2.457 3.628 2.448 2.661

A. Rental of Real Property. sssssssssssssssssssnssssnsnnnns 44 77 50 _65

This item provides for the rental of trailers to provide office, shop, laboratory, and storage space in
support of the Space Shuttle Orbital Flight Test (OFT) Program. The 1979 current estimate is reduced from the
1979 budget estimate due to a reduction in the number of OFT flights in 1979. The increase in 1980 is to
support the current OFT flight schedule.

B. Maintenance and Related Services

1. FacCcilitieSuueeesunnnnnnsnnnnnnnnnnnnsnannnnnnnnnnnns 1,026 1,660 965 1,048

This activity involves DFRC and Air Force facilities used by Shuttle, and remotely-sited tracking and
communication facilities. The decrease of the 1979 current estimate from the 1979 budget estimate is derived
from the transfer of Supply Management to the Management and Operations function. The increase in 1980 is to
support the current OFT flight schedule.
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1979 1980

1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
a. Maintenance and repair services (31 workyears of effort) cosessssssssnssssnssnnnnnnnnnns 814

Maintenance and repair to include routine maintenance of applicable facilities

b. Engineering services (four workyears of effort) vosvesesassssssssnssnsnnnnnsnnnnnnnnnnnns 109
C. Supplies and materialsS. cueeeserassasanasasassssasanasasassssnasasnasasasssannnnsnsnnnnnnns 44
. Other SErVIiCEeS.. wuususussssussssnssssssnssssssssssssssssnsnssssnsnsssnnsnssnnnsnsnnsnss 81
2. EQUIPMENt cuuseissnussnnsannsnnsnnnsnnnsnnssnnsnnnsnns 113 93 77 80

This activity involves three workyears of effort for the maintenance of facility—type equipment by our
support service contractor.

C. Custodial ServiCesS. civesnnnssssannnnsssannnnssssnnnnnnss 1,027 1,406 962 1,015

This activity involves a total of 43 workyears of effort to provide for security, janitorial, and refuse
handling. The reduction in funding required in the 1979 current estimate is based on a reduced level of effort

to support the OFT Program. The increase in 1980 is to support the current OFT flight schedule.

1. Janitorial services (19 workyears of effort). civeeseesasnasnasnassnsssssnnsnasnnsnannnnns 493

This activity includes:

a. Janitorial services
b. Refuse and pest control
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Security guard services (24 workyears of effOrt) vevessssssssssssasasasanasanannnnnnnnnnns 522

This activity includes:

a. Security of all on-site Government facilities and equipment
b. Mail and messenger service
c. Badging of all on-site personnel and visitors

D. ULilitieS cuseusaunannsusansannsnnsnsnnsnnsnnnnsnnnnnnnsnns 247 392 39 453

Utility services are purchased through USAF 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. A summary of the proposed DFRC utilities budget for 1980 is as follows:

1- Electricity (14,000 mWh> W E EEEEEENEEEENEEENENEEE NN NN NN N NN NN NN NN NN NN NN NN NN NN NN RN R RN EEE 314
2. Natural gas (23,000 K CU. ft.) tuusuassnsnnssnsnnnsnnsnnnnnsnnnsnnnnnnnnnnnnnnnnnnsnnnnnns 96
3. Fuel oil (47,000 galsS.) ssusssssanssnnssnassnnnnnnnnnnnnnsnnnnnnnnsnnnnnnnnnnnnnnnnnnnnnns 27
4. Water and SEWAgE... s asasassssssasananssssssssasasassssssssasasanasssnanasasansnnnanannsnns 14
T O ) 1 - 2
0= ¥ 453
TECHNICAL SERVICES
IV. TECHNICAL SERVICES..... uvsasusssssssnssssnsssnnnssnnns 226 348 409 458
Basis of Fund Requirements

A. Automatic Data Processing
1. OperatioNScsesassssssssssssnsanasasnnsnsnnnnnnnnnnns _86 218 218 261
Subtotal cevseuneauenussnnsnnsnnnnnnnnnsnnnnnnnnnns 86 218 218 261
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Scientific and Technical Information

d. Library.eeeeseeseasesassansassassansansansansnnnnnnns 1 14 14 15

2.  Education and information................  sesssssceas 34 49 _60 _66
SUDTOtAl. ssessssnasasasasnnnnnsnannnnnnnnnnsnnnnns 35 _63 _74 _81

C. Shop Support and Services.... ssssssssssssusssssnsnnnnnss 105 _67 117 116
Total, Technical Services............. seueeesnnnnnns 226 348 409 458

A, Automatic Data ProcesSiNg.cusssssccsssassssaasnnnssnnnns _86 218 218 261

Covers the support required for administrative keypunch and programming operations at the Center to satisfy
payroll, personnel, accounting, and management information systems requirements of NASA and DFRC management.
The 1979 and 1980 estimates include funds for the development of a management information system and maintenance

of the existing systems.

B. Scientific and Technical Information.................. aea _35 _63

Includes the purchase of books, supplies, and materials for, and operation of the Dryden Flight Research
Center Library. It also provides for public information services.

|
N

81

1 14 14 15

-

1. Librarylllllllllllllllllllllllllllllllllllllllllllll

Provides for the purchase of books, supplies, and materials for, and the operation of the Dryden Flight
Research Center Library.
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1979 1980

1978 Budget Current Bi:dget
Actual Estimate Estimate Estimate
2. Education and Information. seeeeesssssnsnnansnnnnnnns 34 49 60 66

Provides for the gathering and dissemination of information about the Center's programs to the mass
communications media, the general public, and to the educational community at the <':mentary and secondary
school levels. Assistance to the mass communications media includes the gathering and exposition of newsworthy
material in support of media requests, and takes such forms as press kits, news releases, television and radio
information tapes and clips, and feature material. The increase in 1980 reflects the full year effort of rate
increases in 1979 with services at the current level.

C. Shop Support and Services.... 105 67 117 116

Provides funding for three workyears of support service contractors for graphics, safety, and audio visual.
The 1979 current estimate exceeds the budget estimate because the audio visual contract was transferred from
the Installation Common Service function.

MANACHVENT AND OPERATIONS

V. MANAGEMENT AND OPERATIONS.. *=tssssssssannsunnsunnsnnnns 1,481 1.319 1.935 1.987
Basis of Fund Requirements

A, Administrative Communications.... ..ieeeessccessaaaanaess 308 346 380 379

B. Printing and ReproducCtioN.scssesssssassasssssassnnsnnnnns 25 25 35 36

C. TransportatioN.ceeeesessssasasnssnsnsusnsnsannnnnnnsnsnsns 256 203 299 309

D. Installation Common SErviCes. seessssnsssnnnsssnnsnnsnnnns 892 745 1,221 1,263

Total, Management and OperationsS suesssssssssnssnnsnnsns 1,481 1.319 1.935 1.987
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A. Administrative Communications. s.esssssssssssssssssnssnnns 308 346 380 379

Includes estimates for Federal Telecommunications System (FTS), local telephone and exchange service, rental
of TWX equipment, and three telephone operators provided under a support service contract.

1. Local telephone SerViCe. |, . . ..uuuussusnssnnsnnssnnsnnssnnssnsssnssnsssnssnsssnssnnsnnssnns 276
This funding covers the service for 575 main lines, 850 telephone instruments at the Center, and five

main lines to Lancaster, California. Also included are the lease of switchboard equipment, commercial toll
charges, and the support service contract for three telephone operators.

2. Long distance telephone ServiCe..........  tuesassasssasassasnannssassnannsnasnnnnsnnsnnnnnns 100

This category provides funding to support 26 FTS lines.

3. Non-telephone communications, cuesuaeussssuassssnsunsasssssnsnssnsnssnsnnsnsnnnnsnnnnnnnnnns 3

This funding provides teletype (TWX) service.

B. Printing and Reproduction.. suusseeeassssssssnssnnnnnsnns 25 : 25 35 36

Includes the contractual publication of information and materials, and the related composition and binding
operations, AIll common processes of duplication, including photostating, blue printing, and microfilming are
included. The 1979 current estimate is increased due to higher cost of printing and reproduction materials
and maintenance. Funding in 1980 remains at the same level as 1979.

C. Transportationllllllllllllllllllllllllllllllllllllllllll 256 Lﬂ _2_92 3 9

Provides funds for Government bills of lading issued to common carriers to move freight by rail, truck,
water, and air; to fund shipments by United Parcel Services; and contract support for the Center's general
purpose vehicles. The increase from the 1979 budget estimate to the 1979 current estimate is based on rcplace-
ment of two passenger vehicles and two trucks,
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

D. Installation Common SErviCes... .sisssssssssnsssnnnssnnnns 892 745 1,221 1,263

This category provides for physical examinations for DFRC pilots, reimbursement of the Air Force Flight Test
Center for shuttle support, supplies, materials, and equipment to support the general administrative effort;
rental of equipment; and the supply management support service contract. The increase in 1979 provides for
incorporation of the supply management service into this function (previously shown under Facilities).

d. Pilot phySicCalsS cuuueriunaeasnnessuneasanassanassannssssnnssnnsssannssnnnsssnnnssnnnnsnnnss 12

This category includes the costs for DFRC pilots physicals performed by the Lovelace Clinic in
Albuquerque, New Mexico.

2. Air Force Flight Test Center (AFFTC) SUPPOItesssssssssssnssssssssssnnnnnnnnnnnnnnnnnnnnns 110

This category includes reimbursement to the Air Force for services and miscellaneous supplies and
materials provided in support of the Space Shuttle Orbital Flight Test (OFT) program.

3. SUpplieS and equipmentlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 384

This category funds office supplies, and office equipment, and miscellaneous common service supplies
and equipment.

4. Rental of equipment suuseesssssssssssssssssasssssnssnssnassnsssssssssnnsnnsnnsnnsnnsnnsnnns 50

Rented equipment is mostly office (e.g., photocopy type machines) that is more economical to rent
than buy.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

5.  Supply management services (25 WOIKYEarS) sseusssssssasssnssnsssnnsnnsnnnnnnnnnnnnnnnnnnns 669
Provides funding for supply system operation by support service contractor. The increase from the 1979
budget to the 1980 budget estimate is based on the transfer of the contract support for supply management from
Facilities Related Services.

6. P OSTAQE s uuusssnnsssssssssssssssssssssssssssssssssssssssssssssssssnssssnsnssnnsssnnnnnnnns 38
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
HUGH L. DRYDEN FLIGHT RESEARCH CENTER

SUMMARY STAFFING OFFICE OF THE DIRECTOR
79 80 79 80
EXCEPTED 12 12 EXCEPTED 4 4
GS16 2 2 GS16 1 1
GS15 20 19 GS15 2 2
GS-14 39 38 GS14 1 1
ALL OTHER GS 405 388 ALL OTHER GS 25 25
WAGE BOARD 2 2 WAGE BOARD
TOTAL PERMANENT 480 461 TOTAL PERMANENT 33 33
A REDUCTION IN FY 1979 OF 10 AND
IN FY 1980 OF 19 HAS NOT YET BEEN
DISTRIBUTED TO PERSONNEL CEILINGS
IN THE INTERNAL ORGANIZATION
STRUCTURE.
DIRECTOR OF AERONAUTICS DIRECTOR OF DATA SYSTEMS DIRECTOR OF FLIGHT OPERATIONS D',FEE,%TSEN%FG’E?A“QW%SSTURP%%
79 80 79 80 79 80 79 80
EXCEPTED 4 4 EXCEPTED 1 1 EéClEPTED f % . 1 1
GS-16 GS-16 g GS-16
: GS15 6 6
GS-15 6 6 GS15 4 4 GS15 2 2
- ’ GS-14 5 5
G514 22 221 | Gs14 8 81 | ACL oTHER Gs 139 139 GS-14 4 4
ALL OTHER GS 70 70] | ALL OTHER Gs 112 112 ALL OTHER GS 68 68
WAGE BOARD .
WAGE BOARD WAGE BOARD WAGE BOARD 2 2
TOTAL PERMANENT 102 102| | TOTAL PERMANENT 125 125 | | TOTAL PERMANENT 153 153 TOTAL PERMANENT 77 77
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| s O 3 DRYDEN FLIGHT RESEARCH CENTER
i g FISCAL YEAR 1980 ESTIMATES

g AREA MAP

0
LAS VEGAS

_ _KERN_ CouMTY _
T L0 ANGELES  couRTY

10 GORMAN

()

¢ VICTORVILLE

KEY PLAN
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DRYDEN FLIGHT RESEARCH CENTER _. EXISTING FACILITIES

| LABORATORY BUILDING {4800)

FISCAL YEAR 1980 ESTIMATE 2 RGRAFT coNsTRUCTION 4D

LOCATION PLAN

AIRCRAFT TIRE REPAIR SHOP (4803)
PROPOSED FACILITIES

TRAILER PARK AND MODULAR BUILDINGS
(&) DISCRETE PROJECTS

BOILER HOUSE (4886)
{. LARGE AIRCRAFT MAINTENANCE DOCK

No o dw

SHOPS(A.G.E., MODEL, BATTERY.
GARAGE) (4806}

B STORAGE BUILDING (4807)

9 WAREHOUSE NQ 2 (4808)

10 WAREHOUSE N¢ 3 (4809)

11 WAREHOUSE NQ 4 (4810)

12 FLIGHT LOADS RESEARCH BUILDING(4820)
13 PAINT SPRAY BUILDING (4821)

|4 PAINT STORAGE BUILDING (4822)
IS COMMUNICATIONS BUILDING (4824)
16 MAINTENANCE DOCK (4826)

17 WOOD SHOP (4830)

18 WAREHOUSE NQ 5(4831)

9 RADAR BUILDING (4870)

20 100FT. TOWER, BORESITE TARGET
ASSEMBLY AND EQUIP. BUILDING (4887)

2! CENTRAL STANDBY ELECTRICAL
POWER FACILITY (4889)

22 STORAGE BUILDING (4804)
23 AIRCRAFT SERVICING DOCK (4823)
24 FPS$-16 RADAR FACILITY (4982)

. REHABILITATION AND MODIFICATION
I. REHABILITATION OF BUILDING 4800
2. MODIFICATION OF CENTRAL HYDRAULIC SYSTEM
3. MODIFICATION OF THE FIREWATER SYSTEMS

@ LUMP-SUM REHABILITATION AND M_ATION
t. ENCLOSURE OF STAIRWELLS, BLDG. 4800
2. EROSION CONTROL, MISC. LOCATIONS
3. (DELETED)
4. SMALL PROJECTS
a. FLIGHT OPERATIONS CREW ROOM

RESTROOM MODIFICATIONS REMOTE _SITE LOCATION PLAN
b. INSULATE BUILDINGS 4809.8 4810 _J 25 WAREHOUSE NP 6 (4827)
¢. REHABILITATE LAWN SPRINKLER SYSTEM e s 26 fgsgr;‘slevﬁﬁj igENEPerLEJIJDAIﬁgE(.I;Qe})

NORTH OF BUILDING 4800
SOBER FIRE INSPECTION ITEMS, MISC. LOCATIONS
PEDESTAL FOR THE HL-10 LIFTING BODY
(DELETED)

INSTALLATION OF A 6" DOMESTIC WATER

LINE TO BUILDINGS 4809.8 48i0

MAINTENANCE 8 REPAIR OF THE SHUTTLE
OVERLAND ROUTE. NOT SHOWN

27 SHUTTLE HANGAR (4833)

28 SHUTTLE SHOP (4834)

29 SHOP TRAILER COMPLEX (4854)

30 SHUTTLE MATING STRUCTURE (4860)

31 PROPELLANT FUEL AND OXIDIZER
STORAGE AREA (4855)

32 INTEGRATED SUPPORT FACILITY (48285)
33 WAREHOUSE NP 7 {4832)

34 PAO TRAILERS

35 PUMP STATION NQ | {4853)

36 TRAINING TRAILERS

37 GFSC STDN SPACE SHUTTLE
ALT FACILITY (49i8)

38 RCA EARTH STATION (4817}

> w00

(©® MINOR CONSTRUCTION
I. F- 15 SIMULATION ENCLOSURE

LEGEND
_— PROPERTY LINE
CHAIN LINK FENCE

- EXISTING FACILITIES = TF connauLY 727}
NATIONAL AND SPACE o
— PROPOSED FACILITIES DRYDEN FLIGHT RESEARCH CENTER o [o70 ZATE
Towsnor. cauvommia
L2 YT 27 4
%3 | MSK-D-003-7

LOCATION PLAN

FY 1980 ESTIMATE I

]uon:n D e —
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HUGH L. DRYDEN FLIGHT RESEARCH CENTER

FISCAL YEAR 1980 ESTIMATES




RESEARCH AND FROGRAM MANAGEMENT
FISCAL YEAR 1979 ESTIMATE

LANGLEY RESEARCH CENTER

DESCRIPTION

The Langley Research Center is located at Hampton, Virginia. 1t is situated between Norfolk and Williamsburg,
Virginia, in the tidewater area of Hampton Roads. The Center utilizes 810 acres of Government-owned land, di-
vided into two areas by the runway facilities of Langley Air Force Base. The West Area consists of 787 acres,
all owned by NASA. The East Area comprises 23 acres under permit from theAir Force. Runways, someutilities, 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 Depart-
ment of Interior. The total acreage presently owned, under permit, or leased, is 4,196. 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, 1978, was $509,069,000.

CENTER ROLES ANT) MISSIONS

Langley Research Center (LaRC) continues to play a major role in the development of aeronautics and space
technology in the United States.

Langley has developed recognized areas of technical excellence within the civil service staff and facilities

of superior 'merit; that is, major technical facilities which constitute a national resource. The principal
and supporting roles are:

PRINCIPAL

Long-Haul Aircraft Technology - developing a technology base for improving long-haul aircraft as a cost
effective, safe and environmentally compatible transportation mode.

General Aviation Aircraft Technology - developing and maintaining an engineering technology base related to
improving general aviation aircraft.

Fundamental Aerodynamics - advancing the general state of the art, both theoretical and experimental.
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Acoustics and Noise Reduction - conducting research and developing a technology base related to reducing
aircraft noise.

Aerospace Vehicle Structures and Materials - developing of a technology base for facilita*ing advances.

Avionics Technology - developing a technology base related to improving avionics.

Military Support - providing technical -upport to military aviation in areas consistent with ott:=r LaRC
aeronautics roles and LaRC unique capabilities.

Advanced Space Vehicle Configurations Technology - developing a technology base related to advanced con-
figurations, including advanced space transportation concepts.

Sensor_and Data Acquisition Technology - developing a technology base for .ensors and data acquisition
devices.

Technolopy Experiments in Space - developing and managing the Long Duration Exposure Facility and
Advanced Technology Laboratory. Defining and developing experiments in areas consistent witn stner

LaRC space roles.

Environmental Quality Monitoring Technolopy - developing improved techniques for environmental monitoring.
Includes research, experiment development/management, data analysis, and investigator management and special-
ized ground/aircraft investigations. Also includes development of Shuttle payloads related to environmental

monitoring.

SUPPORTING

Rotorcraft Technology - contributing to the development of the technology base with emphasis on structures
aeroelasticity, acoustics, noise, and avionics components.

Hypersonic Propulsion Systems - contributing to technology base of air breathing propulsion systems by
advancing the state of the art of hypersonic propulsion.

Planetary Entry Technology - providing planetary and earth entry aerothermodynamics experimental and
analytical data.
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Computational Fluid Dynamics - contributing to the software technology base.

Upper Atmospheric Research - mission analysis, sensor development, data interpretation and utilization for
remote sensing; contributing to model development.

Launch Vehicle Procurement - development and procurement for science/applications missions, including
Scout Taunch vehicle and meteorological sounding rockets.

SUMMARY OF RESOURCES REQUIREMENTS

FUNDS
1979 1980

1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
I. Personnel and Related QHBfS...cceccceccncnnnn.. 84,607 85,568 89,337 89,940
11, TR e 1,854 2,156 2,008 2,154
111. Facilities SAVIGES. onoom i 8,148 9,321 9,268 10,192
IV. Technical SSVIES...ooem e 2,386 1,825 1,721 2,032
V. Management and OperationS. csssssssssssssssnssssnns 5,024 5,709 5,662 5.940
Total, fund requirementS..eeasassssssssnsnnnnnns 102,019 104,579 107,996 110,258
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Distribution of Permanent Positions by Program

1979 1980

1978 Budget Current Budget
Actual Estimate Estimate Estimate

Direct Positions

Space Transportation SEEB..cceeeoccceeanaccennn. _51 52 47 44
Space uttle......o.oooo e 9 7 7 4
Expendable launch vehicles....ooooooooooannn... 42 45 40 40
Space ST ..o 20 _ 9 _16 ---
PhySiCS a.nd astmw ....... EEEEEEEEEEEEEEEEEEEEEEESR 16 9 16 ===
Planetary eXpIOrationlllllllllllllllllllllllllllllll 4 === T -
Space and Terrestrial Applications cccceeeeaaannnnnnnss 216 239 207 223
Space applicatioNS sssssssssssnnnnsssssnnnnnnnnnnnnns 204 226 195 211
Technology udlizabion. ..o 12 13 12 12
Aeronautics and Space Technolom...................... 2,034 2,019 2,004 1,983
Aeronautical research and technology.ssessssssssnnns 1,459 1,444 1,470 1,470
Space research and technology sesssssssssssssssnsnnss 575 575 534 513
Subtotal, direct poSItioNS sssssssssssssnnssssnnnns 2,321 2,319 2,274 2,250
Center Management and Operations Support Positions...... 750 750 741 740
Total, permanent POSItIONS sussssssssnssssnsnsnnnnnnnns 3,071 3,069 3,015 2,990
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PROGRAM DESCRIPTION

SPACE SHUTTLE 4 Permanent Positions (Civil Service)

In 1980, civil service personnel will be working on test and evaluation of propellant dynamics.

EXPENDABLE LAUNCH VEHICLES 40 Permanent Positions (Civil Service)

The expendable launch vehicle program at Langley provides centralized procurement of the Scout Launch Ve-
hicle. In 1980 civil service personnel will support a program which includes the procurement of launch
vehicle hardware, launch services, engineering, and maintenance.

The 1980 launches under this program will be conducted from sites located at the Western Test Range in
California, and the San Marco platform off the coast of Kenya, Africa.

SPACE APPLICATIONS 211 Permanent Positions (Civil Service)

The space applications program at Langley is characterized by a research program that is a national resource
for understanding environmental problems and for developing related monitoring systems. The Center”s tech-
nical expertise is widely recognized in the areas of remote sensing of the terrestrial atmospheric trace
species and analytical atmospheric modeling. In the area of Upper Atmospheric Research, Langley civil service
personnel will continue its study of the earth"s atmosphere to assess any changes caused by man and to deter-
mine whether or not there is any associated change in the transmission of solar radiation. Effort will be
given to defining an Atmospheric Lidar System for the Spacelab/Shuttle which will perform atmospheric measure-
ments of trace constituent, clouds, aerosols and temperature in the troposphere and stratosphere, and for
measuring trace species, winds and temperature in the mesosphere and troposphere.

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, and
lidar.

A significant improvement in our 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-G, SAGE, and the Halogen Occultation Experi-
ment (HALOE). The HALOE instrumentwillmeasure stratosphericspecies involved tn ozone destructionbychlorine

chemistry.
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Studies of the Earth"s radiation budget will be fundamental to the understanding of climate phenomena.
Langley has the responsibility for the science, sensor development, and data management for the Earth
Radiation Budget Satellite System, a prime element in NASA's support of the National Climate Program.
Preliminary radiation budget studies, based on Nimbus data, have explored the relationship of radiation
budget to such climatological parameters as cloudiness, snow and ice cover, and sea surface temperature.

A unique Langley marine research capability of coupled lab spectral signature, field test, data processing
algorithm and display and predictive model research has been demonstrated. The Langley program will provide
the technology base for design of future integrated remote sensing systems for increasing our understanding
of water pollution problems.

TECHNOLOGY UTILIZATION 12 Permanent Positions (Civil Service)

The overall objective of the NASA Technology Utilization program is to enhance economic growth and con-
tribute to the technological solution of public problems through the transfer of new technology resulting
from aeronautical and space research and development efforts to the non-aerospace segments of the economy.

In 1980, civil service personnel will provide the following support:

1. Expedite the application of new technology by compressing the time required from generation of tech-
nology to its use in the economy.

2. Encourage the use of aerospace technology in non-aerospace segments of the economy having problems
amendable to technological solutions.

3. Understand more fully the technology transfer process and its impact and systematically manage and
optimize the process.

AERONAUTICAL RESEARCH AND TECHNOLOGY 1,470 Permanent Positions (Civil Service)

The aeronautical research and technology program at Langley is characterized by the dynamic interaction
between a broad spectrum of technical disciplines, the application of discipline research to specific tech-
nology requirements, demonstrations of particular technology applications and the indepth look at
future technology requirements. The diversity of activities in such disciplines as materials, structures,
flight stability and control, avionics, and aerodynamics provides the expertise to pursue the broader
problems such as thoseinvolved in the terminal configured vehicle and aircraft energy efficiency technology
programs. The unique wind tunnel and computing facilities at Langley compliment the expertise of the tech-
nical staff to produce a broad cohesive program in aeronautical research.
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The aerodynamics activity at Langley encompasses extensive theoretical, experimental, and applications
activities. Basic work in fluid and flight mechanics involves theoretical and experimental determination
of aerodynamic flows and complex aircraft motions. The program utilizes the unique Langley capabilities
made possible by the STAR Computer and recently developed cryogenic wind tunnel testing techniques which
provide the capability of simulating full-scale conditions.

Aspects of the problems which are studied include airfoil and wing design, flowfield analysis, configuration
design processes, noise and analysis, propulsion system integration, fuel efficiency, flight dynamics, and
economic feasibility. In 1980, precursor aerodynamic tests will be carried out in the 0.3-meter transonic
cryogenic tunnel in preparation for utilization of the National Transonic Facility currently under con-
struction. Tunnel testing techniques will be further enhanced by combining the technology developed for
non-optical positioning sensing of models with the superconducting coil technology to provide for the design
and construction of an advanced magnetic balance and suspension system. The STAR Computer will be used in
the areas of far-field jet noise, 3-D potential flow programs, and in the solution of 2-D and 3-D Navier-
Stokes equations. Generation and documentation of the aerodynamic behavior of new airfoils will be furthered
by the continued definition of the aerodynamic characteristics of a range of supercritical airfoils. Appli-
cation of advanced transonic theories to the design of .improved3-D wings will be continued and evaluated
by wind tunnel tests. Wind tunnel and flight tests will be continued on general aviation aircraft con-
figurations having the potential for practical stall immunity and means for spin avoidance. An improved
data base for the aircraft noise prediction computer program will be developed so that noise contours can be
predicted within 1,5dB accuracy. Other activities in the acoustics and noise reduction research include
research on atmospheric propagation, noise predictions, and community impact and annoyance produced by air-
craft noise. In the area of aircraft energy efficiency technology, major activities include continuation
of work required for the design and testing of a laminar flow control wing box, cover panel and ducting,
and for the design of a laminar flow control compatible supercritical airfoil section for flight test
evaluation; the establishment of design data for high aspect ratio supercritical wings; investigations of
high-lift aerodynamics configurations for advanced transports; and the evaluation of performance benefits
achievable by incorporating winglets and wing tip extensions to wide-body transports. This technology also
has application to improved mission performance for advanced maneuvering air combat aircraft and missile
systems and is being investigated in relation to supersonic and hypersonic configuration concepts. In the
area of supersonic configurations, improved aerodynamic platforms will be experimentally determined by
subsonic, transonic, and supersonic wind tunnel tests.

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 dur-
ability, and to reduce design costs of airframes and components. This activity is focused on research on
advanced composite materials, computer aided analysis and design technology, and development of analytical
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or semiempirical fatigue and life prediction methodology. Use of active controls for minimization of aero-
elastic 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. A finite element computational device using micro-
processor components will be defined in 1980 that is capable of reducing computational costs and/or times by
a factor of ten over present devices.

A short term, intensive effort is being pursued to quantify the potential for accidential release of carbon
fibers into the atmosphere as a result of the crash and subsequent burning of commercial transport aircraft
having carbon fiber composite components and to perform a comprehensive risk analysis of the electrical hazards
associated with such a carbon fiber release.

The avionics work at Langley includes technology development in aircraft guidance and navigation, aircraft
control systems, crew station avionics, and integration and interfacing techniques. Also, major efforts in
aircraft flightpath management and operations technology and active controls technology for conventional
takeoff and landing (CTOL) are being conducted in this program area. The work includes requirements analyses,
design studies, systems and component technology development, ground simulation and technology validation,
and proof-of-concept validation through experimental flight programs. The Langley expertise in the avionics
area is being applied to terminal configured vehicle systems and operations technology, broadly applicable
technology for development of low-cost Global Positioning System (GPS) navigation hardware and software,
advanced control laws for various aircraft classes, intersystems communications networks for enhanced inter-
facing and integration of functions within an aircraft, and advanced technology improved display media and
pilot/system Interfaces in aircraft cockpits. Emphasis in 1980 will be on investigations of the capacity,
efficiency, and safety potential of cockpit-displayed air traffic information concepts with elements of an
advanced air traffic control system, the development of technology for enhanced function and hardware inte-
gration to increase aircraft systems reliability and reduce operating costs, and the investigation of con-
cepts and technology which will result in highly accurate aircraft navigation capability utilizing the GPS.
Other avionics technology applications are also found in work on advanced digital flighf control systems,
fluidics instrumentation for general aviation aircraft, and the development of mathematical tools to in-
vestigate and enhance reliability prediction and assessment, control algorithm design, and pilot describing
functions.
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SPACE RESEARCH AND TECHNOLOGY 513 Permanent Positions (Civil Service)

The space research and technology program at Langley is characterized by work in several discipline areas
and the application of this discipline expertise to current and future technology requirements. Longer range
studies are directed at defining the technology requirements for future space systems and missions.

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. Material systems and applications include:
high temperature composites with long life capability for use as structural materials in future space trans-
portation 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. An integral part of the research activity is the definition of new experimental testing
and research facility requirements which will assure that the reliability and durability of future space
structures can be adequately predicted and assessed. Other research efforts are underway to develop new
or improved materials to meet projected requirements and to define manufacturing, forming, and joining
processes to further improve structural efficiency.

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 are being derived and evaluated using specialized
laboratories and wind tunnels. A complete radiation heat transfer, large deflection, and non-linear materials
property analysis capability will be available in 1981. Analysis, design, and loads determination methodology
for deployable and erectable large space platforms, antennae and booms are being studied as part of a multi-
Center, multidisciplinary program for advanced technology. Experimentally verified analysis and design
capability for composite space structures which are 10 to 100 times larger than existing flight hardware will
be developed by mid-1981, By rnid-1982, an improved structural analysis methodology for substantially improved
computational efficiency will be developed and verified. It will include the effects of plasticity, large
deflections, large rotations, and other sources of nonlinear behavior, and will require application of evolving
advanced numerical techniques, computer software and computer hardware.

An extensive program in electronic component technology development, data processing and sensor development
is conducted at Langley. Sensor developments include laser back scatter and fluorescence techniques for water
guality measurements, continuously tuneable infrared laser techniques, and high power/high pressure tuneable
gas lasers for the measurement of low concentration atmospheric constituents. In 1980 Langley will demonstrate
the reliability of tuneable laser diodes to meet the requirements of a solar occultation Laser Heterodyne
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Spectrometer experiment to measure stratospheric constituents in the 9-12um region, and will design and evaluate
an array of microwave radiometer receivers for high-resolution (1 km) oceanographic sensing. Specific devices
required to support the development of a charged coupled device onboard data processor are being developed and
evaluated. The broad objective of this work is to develop an onboard processor technology base for remote
sensing vehicles with the potential of leading to a 1,000-fold decrease in the density of data sent back to
Earth processing stations. The evaluation of a solid state data storage system using bubble domain technology
is underway at Langley. The overall objective is to provide an adequate bit solid state data storage system
suitable for replacing tape recorders in many aerospace vehicle applications. Other space electronics tech-
nology efforts are focused on detectors for remote sensing (e.g., infrared and pyroelectric devices), space-
craft attitude control (using magnetically suspended momentum storage or vernier pointing devices), and multi-
purpose, user-oriented, software development, verification and validation techniques.

The objectives of the Langley program in entry technology are to develop the aerothermodynamic technology
required for the design and operation of advanced vehicle systems for space and global transportation, and
to provide space shuttle support. The objectives are being met through the application of analytical tech-
niques and unique Langley facilities in the areas of Earth orbit transportation, aerodynamics, heat transfer,
real gas effects, planetary entry, radiative heating and hypervelocity gas dynamics. Theoretical and experi-
mental efforts in the areas of ablation product radiation and absorption, highly blown' shock layer probe flight
mechanics, and mass loss and shape change will be pursued to develop a sufficient data base to minimize
planetary mission cost, maximize scientific return and ensure a high probability of mission success.

The Langley programs in Space Technology Shuttle Payloads involve a variety of tasks focused on extending
basic research and technology development into the space environment when economically feasible, and/or
when the objectives can be achieved only in space.

CENTER MANAGEMENT AND OPERATIONS SUPPORT 740 Permanent Positions (Civil Service)

Center Management and Operations Support is defined as that support or services being provided to all
Langley Research Center organizations which cannot be directly identified to a benefiting program or project.
The civil service personnel involved are:

Director and Staff - The Center Director, Deputy Director, and immediate staff, e.g., Legal, Patent
Counsel, Equal Opportunity, Public Affairs, and Safety.

Management Support - Includes a wide range of activity categorized as management support for programs
and functional organizations for the entire Center. Specific functions iInclude resource and budget manage-
ment, program control, contracting and procurement, personnel management, property management, financial
management, resource control and management information systems and analysis.

RPM 9-10




Operations Support - This is a broad spectrum of activity that is required to maintain and operate
facilities, buildings, and equipment; and to provide the normal housekeeping services and logistics support
for the personnel who manage and conduct the affairs of the Center. Specific activities are:

Maintenance and operation of all buildings and facilities
Date processing and computer support

Reliability and quality assurance

Centerwide security and protection

Fire protection

Custodial services

Logistics support including transportation, supplies, etc.
Medical care of employees

Photographic and graphic support

PERSONNEL AND RELATED COSTS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. PERSONNEL AND RELATED (BIS . ccocemmceemmceee 84,607 85,568 89,337 89,940

Basis of Fund Requirements

A. Compensation and Benefits

1 Compensation

a. Permanent poSItIONS sassssssssnssnnnnsnnnns 75 ,202 75,573 78,864 79,276

b- --------- " EEEEEEEEEEEEEEEEESR 987 11126 11264 11211

Cc. Reimbursable detailees.................... 4 34 --- ---

d. Overtime and other compensation..sssssssss 342 510 536 544
Subtotal, Compensation..sssssssssnsnnnns 76,535 77 ,243 80,664 81,031

2. Benefitsllllllllllllllllllllllllllllllllllllll 7-572 7-693 8,041 8.214
Subtotal, Compensation and Berefits......... 84,107 84,936 88,705 89,245
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Supporting Costs

1. Transfer of personnel .cuecsecsassnssnssnsnnnnsns 39 95 95 105

2. Personnel traliNiNg..csessssssssssnsansansnnsnnns 461 537 537 590
Subtotal, Supporting GBtS..cocceacceamcannnn 500 632 632 695

Total, Personnel and Related Gosts............. 84,607 85,568 89.337 89,940

A. Compensation and Baefits. ...l 84,107 84,936 88,705 89,245
1. Compensation...essssssssssssssssssnsnnnnnnnnnns 76,535 77,243 80,664 81,031

a. Permanent poSItiONS scssssssssssnssnnsnnnnns 75,202 75,573 78,864 79,276

The funds shown above will support 2,990 permanent positions in 1980, a reduction of 25 positions
from the 1979 level. The increase in cost from the 1979 budget estimate to the 1979 current estimate is due
primarily to the October 1978 pay raise partially offset by savings from the reduction of 54 permanent positions.

Basis of Cost for Permanent Positions

In 1980 the cost of permanent positions will be $79,276,000, an increase of $412,000 over 1979. This increase
results from the following:

Cost of permanent positions in 1979......... ceessecesssccassesnacons 78,864

COSt increase in 1980...... BN EE NN NN NN NS NN NN NN NN NN NN NN EEEEEEEEEER +2,147

Within grade advances and career development

Full year effect of 1979 atiOB.cceccecmceccamcannnn +643
Partial year effect of 1980 al0B.ccceccmmamemcnnne.. +739
Full year effect of October 1978 pay INCreaS€.ssssssssssns +110
Decrease In reinurSaments. .o oe o +44

Two additional paid days 1N 1980...eceveecacscccscocee nuns +611
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Cost decreases in 1980.. .. cceovcocsesosccnss ceces mmEEEEEEEEEEEEEEEB® -1,735
Turnover savings and abolished positions:

Full year effect of 1979 alOB..cceeccommcmcanmcnnn.. =777
Partial year effect of 1980 atiOB..cceccuceceacnnnnnn- -958
Cost of permanent positions IN FY 1980, .iuvusvnronronnerainns oo 79.276
1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

b. Nonpermanent positions

1 O 987 1,126 1,264 1,211
2- WorkyearslllllIIIIIIIIIIIIIIIIIIIIIIIII 117 135 143 137

The 1979 current estimate increases from the 1979 budget estimate due to the addition of a
part-time employment program. The 1980 estimate reflects a slight decrease from 1979 as a result of the
absorption of the part-time program into the permanent position ceiling. This 1980 estimate will support the
following programs as shown:

Distributicn of Ncnpermanent Workyears by r g:

Progran Workyears
Cooperative tralnNiNg YOS o cec e ceecee e e cecmmemmees 77
SUMMEE PrOgramS. .. ettt e e e e e aaeeaneans 11
Youth opportunity POaS. .ccccememccemememecememmcememeee 38

11

Other temporariesllIIIIIIlIIIIIlIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Total .......... ® ® 08 00 0 0 8 S5O GO R L0 OSSN S OO L O COC S Es O LL 0N eSS N 137
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
- (Thousands of Dollars)

c. Reimbursable detailees...................... 4 34 -—-

The current estimate in 1979 and 1980 reflects the phasing out of the appointment of a reimbur-
sable detailee who participated in experimental flight programs.

d. Overtime and other compensation.. sssssssssss 342 510 536 544

The use of overtime and other compensation is limited to emergency repairs and work that cannot
be accomplished during normal working hours. This includes the monitoring of on-site contracts being per-
formed during off-duty hours and wind tunnel work required at night to take advantage of off-peak rates. The
increase from the 1979 budget estimate to the current estimate is due to the 1979 pay increase, partially off-

set by the savings from the reduction in permanent positions. The 1980 estimate is essentially level from
1979.

....................................... 7,572 7,693 8,041 8,214

Following are the amounts of contribution by category:

Catenorv of Costs

Civil Service Retirement Fund.. ....cvvineenrsn 5,285 5,305 5,563 5,680
Employee life isuaxe...................... 328 340 345 349
Employee health imuwaxe..................... 1,564 1,678 1,729 1,803
Workmen™s compensation... .sssssssssssssssssssss 275 289 289 300
FICA . suuuusuusssnsnsnssssnsnnnnunnnunnnnnnnns 19 28 30 29
Incentive aa®s. .ot 48 53 53 53
SEVENaNCE [BY.aemmmmmemmmeemmmemmmmemmmanes 53 --- 32 ---

o v I 7,572 7,693 8,041 8,214
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The increase from the 1979 budget estimate to the current estimate is due to the October 1978 pay
increase partially offset by the savings from the reduction of 54 permanent positions. The increase in 1980
over the 1979 current estimate is related to the increases in personnel compensation and is partially offset
by savings due to the manpower reductions.

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

B. Supporting COStSlllllllllllllllllllllllllllllllll _\_5@ ﬁg 6_3__2 _6__9_5

1. Transfer of personnel ciceessssssssnsnnnnnnnns 39 95 95 105

Transfer of personnel costs include actual expenses involved in the movement and temporary storage
of employees' household goods, subsistence and temporary expenses, real estate costs and miscellaneous moving
expenses. The 1980 estimate reflects the same level of activity as 1979 adjusted for rising real estate costs.

2. Personnel traiNinNng ssssssssssssssssnsnsnsnnnns 461 537 537 590

The increase in the 1980 budget estimate from the 1979 current estimate reflects the full year
effect of rate increases in the Langley pilot training contract.

TRAVEL

11. TRAVEL....oeeecceces ceecessesssceeccessoessessnas 1,854 2,156 2,008 2,154

Basis of Fund Reauirements

A, Program Travel...........oooooiiiiiiiii 1,315 1,435 1,375 1,478
B. Scientific and Technical Meeting Travel.......... 247 250 250 265
C. Management and Operation Travel.......... 292 471 _ 383 411

Total, Travel........c.oooiiiiii s 1,854 2,156 2,008 2,154

RPM 9-15




1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A. Program Trawel....... 1,315 1,435 1,375 1,478

Program travel is directly related to the accomplishment of the Center"s mission and accounts for 69
percent of the travel budget for 1980. Travel for program purposes reflects the continuing effort in space
research, aircraft technology, flight simulation, fluid mechanics, airborne science and applications, and
space applications. The decrease between the 1979 budget estimate and current estimate is a result of an
overall travel reduction. The increase from 1979 to 1980 reflects the level of program activity at the
Center.

B. Scientific and Technical Meeting Tra#l........... 247 250 250 265

Scientific and technical meeting 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 LaRC, as well as to present both accomplishments and pro-
blems to their associates. Many of the meetings are working panels convened to solve certain problems for
the benefit of the Government. The increase from 1979 to 1980 reflects the need to provide those employees
with technological expertise the opportunities necessary to keep abreast of the latest state of the art in
their respective fields, and represents roughly the same level of travel as in 1979

C. Management and Operations Taé................ .- 292 471 383 411

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 decrease between the 1979 budget estimate and the 1979 current estimate reflects a reduction based on
1978 experience and a reduction taken in general administrative travel. The 1980 estimate reflects a
continuation of the 1979 level of travel.

RPM 9-16




FACILITIES SERVICES

Langley Research Center (LaRC) is located on 787 acres of grounds in a complex made up of laboratory and
office type buildings as well as research wind tunnels.

This complex encompasses 2,087,601 gross square feet of building space including 11 major buildings.
Also included are some 18 major technical facilities. This physical plant houses an average daily on-
Center population of 4,200 to 4,500 personnel. Many of the test facilities are utilized on more than one

shift/or during off peak hours.

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

111. FACILITIES SRMES o 8,148 9,321 9,268 10,192

Basis of Fund Requirements

A. Maintenance and Related Services

I = o | [ 1= 598 339 585 624
B. Custodial SAVAES. ..o 1,538 1,958 1,894 1,980
C. Utility SIS oo 6,012 7,024 6,789 7,588
Total, Facilities SAVIGS. .o omcceeeeeceeeee 8,148 9,321 9,268 10,192

A. Maintenance and Related Services

1. FRaliies...ooe e 598 339 585 624

This activity reflects a decision by Center management to provide an adequate level of administrative
facility maintenance and repair in order to maintain ageing facilities and equipment. This activity also pro-
vides for 12 workyears of effort to accomplish grounds maintenance. The increase in the 1980 request pro-
vides for negotiated contractor wage rate increases for maintenance at the level provided in 1979
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Custodial Services........cooooiiiiiiiii 1,538 1,958 1,894 1,980

This activity involves 107 workyears of effort at LaRC to provide for janitorial and security services.
The 1980 estimate provides for the full year effect of previously negotiated wage rate increases in 1979 for
janitorial and security guard services at the current level.

C. Utilities ServiCes.......ovvviiiiiiiieiiiiiiiinnns 6,012 7,024 6,789 7,588

Included in this item is the purchase of electric service from VEPCO, fuel oil from a local supplier,
and water and sewage charges. Also included are funds to procure steam services from the USAF-Langley
under an interagency support agreement.

A breakdown of the utilities costs is as follows:

1. EIeCtriCity (150,000 mWh) L B BN BN BN BN BN BN BN BN BN BN BN BN BN B BN B BN BN BN BN BN BN BN BN BN BN BN BN BN BN B BN BN BN BN B B BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN By BN | 6,000
2. Fuel Oil (2,985,000 gals-) L B BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B BN BN BN BN BN BN BN BN B BN BN B | 1,278
3. Steam (USAF) LB BN BN BN BN BN BN B BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN | 215
VS VAV =Y =T g Ug Lo < - o 95

The 1979 current estimate reflects a reduction of five million kilowatt hours of electricity due to
revised programmatic requirements. The 1980 estimate reflects the full year effect of rate increases at the
same level provided in 1979.

TECHNICAL SERVICES

V. TECHNICAL SERVICES.........cooooiiiiiiiiiiinn, 2 ,386 1,825 1,721 2,032

Basis of Fund Requirements

A. Automatic Data Processing

1. Equipmentllllllllllllllllllllllllllllllllllll 56 101 106 311
2. Operationslllllllllllllllllllllllllllllllllll 2,062 1,311 1,275 1,368
SUtht&' .......................... EEEEEEERTE 2 ,118 1,412 1,381 1679
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dol lars)

B. Scientific and Technical Information

1. Libraryssssssssssssssssssssnnsnnnnnnnnnnnnnss 80 85 90 101

2. Education and information..... TEETTEITER T, 188 328 250 252
Sbwotal................. 268 413 340 353

Total, Technical Services......... EETTIEEEEY 2,386 1,825 1,721 2,032

A.  Automatic Data ProCceSSiNgsssssssssssssssnsssansnns 2,118 1,412 1,381 1,679

Funds for the Center®"s business computer complex which provides the accounting and management infor-
mation data required by the Center and NASA are provided for in this function. Included are equipment
lease, purchase and maintenance; paper and other expendable supplies; small miscellaneous contracts; and
a 33 workyear level of effort support service contract for programming and operations.

1- Equipmentlllllllllllllllllllllllllllllllllllll 56 101 106 311

This activity includes the lease and purchase of equipment associated with Langley®s business
computer complex. The 1980 increase reflects an equipment update for the central processor unit.

2. OperationslllllllllllIIIIIIIIIIIIIIIIIIIIIIIII 2,062 1’311 1,275 1,368
This estimate includes ADP equipment maintenance, supplies, and the support service contract for
programming and operations. The increase in 1980 reflects the full year effect of rate increases in 1979
for programming and operations services.

B. Scientific and Technical Information..sssssasasass 268 413 340 353

This estimate includes the purchase of books, materials, and supplies, and for support service contract
assistance in the operation of the technical library. Also included are public information services and
operation of the Visitor Information Center.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

1. Library.cesesseceassssssssssnnsnnnnsnnnnnnnnns 80 85 90 101

Eight workyears of support contract effort are for the operation of the Center®"s technical library.
The 1980 estimate reflects an increase for the full year effect for previously negotiated contractor wage
rates at the same level of effort provided in 1979.

2. Education and infomat®on.. ... oooocoeoaooaao. 188 328 250 252

Funding for all the Center®s public affairs activities is included in this estimate. Included are

are operation of the Visitor Information Center; coordination of tours and special events; construction and
transportation of exhibits; and other miscellaneous educational and information programs. The 1980 estimate
is essentially level from 1979.

MANAGEMENT AND OPERATIONS

V. MANAGEMENT AND CPERATIONS.. .. .oooooooiiiiiiaaaaoes 5,024 5,709 5,662 5,940

Basis of Fund Requirements

A.  Administrative Comnicatas. ....cocccceeeeaaoo.. 1,069 2,147 1,164 1,182
B. Printing and ReproduCtion. .usessssssssssssnnsnnnns 182 159 169 177
C. TransportatioN.usssesssssssssssnsssssnnnssnnnnnnns 1,120 1,337 1,271 1,360
D. Installation COmMmMON SAVAGES. . ccoomm e 2,653 2,066 3,058 3,221

Total, Management and OperationS..ssssssssssssss 5,024 5,709 5,662 5,940
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A. Administrative GOmunicaHOB. - o ce oo 1,069 2,147 1,164 1,182

This estimate includes funds for local telephone and exchange costs; Federal Telecommunications System
(FTS) service; and datafax and telegraph service. The decrease in the 1979 current estimate is primarily
a result of moving the estimate for postage to the installation common services function. The 1980 estimate
provides for the full year effect of rate increases for communication services.

1. Local telephOne SerViCe. .. .ot 793

This estimate provides for local telephone and exchange costs. The 1980 estimate provides for the
full year effect of rate increases.

2. Long distance telephone SErViCesS. . ...ttt 380

These funds provide for long distance telephone service for the FTS. The 1980 estimate provides
for the full year effect of rate increases for this service.

3. Nontelephone communications.......... I e, ~.. 9

Included in this activity are costs for other miscellaneous communications such as teletype and
datafax services. The 1980 estimate provides for the full year effect of rate increases for these services.

B. Printing and ReproduCtion...svesssssnssnssnnsnnnns 182 159 169 177

This estimate provides for special printing and reproduction, supplies, and a four workyear support
service contract effort for reproduction services. The 1980 estimate provides for the full year effect
of a previously negotiated wage increase in support service contract costs.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. TransportatiONeuesessssssssssnnnsssssssnnnnnnnnnns 1,120 1,337 1,271 1,360

This activity includes the operation, maintenance, and purchase of motor vehicles; shipping trans-
portation and freight charges; a 26 workyear support service contract effort for pickup and delivery of
freight, furniture, and other bulk objects; and a seven workyear support service contract for operation and
maintenance of the NASA-1 aircraft. This effort also includes all of the NASA-1 aircraft fuel, equipment,
and expendable supplies. The 1980 estimate provides for the full year effect of a previously negotiated
wage increase in support contractor costs and the full year effect of rate increases for other services.

D. Installation Common SaIVIGES. - - oo ce o e 2,653 2,066 3,058 3,221

These funds will provide for 76 workyears of support service contract effort for medical services,
mail delivery, stock issue and warehousing, and other general administrative support. Also included are
are the rental and maintenance of office copy machines and equipment, minority programs, and other
administrative services and supplies. The increase in the 1979 current estimate is a result of moving the
estimate for postage to this function from the administrative communications function. The 1980 estimate
provides for the full year effect of previously negotiated rate increases in support service contracts at
the same level of effort provided in 1979.

1. Center management and staff............c.ccooviiiiiniiiiiiiiiiiiiieaaas 384

This function includes 20 workyears of support service contract effort and general supplies and
equipment purchases for all administrative support organizations at the Center. The 1980 estimate reflects
the full year effect of previously negotiated wage rate increases in support contract costs at the same
level of effort provided in 1979.

2. Medical svss 461

This function includes 11 workyears of effort in the Center®s occupational and environmental health
services that provide dispensary services, emergency ambulance service, medical examinations, health physics
and industrial hygiene services. The 1980 estimate provides for the full year effect of a previously ne-
gotiated increase in the cost of support contractor medical services at the same level of effort provided

in 1979.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

3. Installation support sues s ~~ 2,376

This function includes 45 workyears of support service contract effort for mail delivery and stock
issuance and warehousing operations. Also included are the purchase, maintenance, and r'ental of office copy
machines, typewriters and other office equipment, and postage costs. The 1980 estimate provides for the full
year effect of a previously negotiated increase in cost of support contractors and continued level of effort
in other services.
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1980 ESTIMATES

LEWIS RESEARCH CENTER

DESCRIPTION

The Lewis Research Center occupies two sites in north central Ohio. The original site, established in 1941
adjacent to the Cleveland-Hopkins International Airport, has 366 acres including 14 acres leased from the City
of Cleveland. There are over 100 buildings, including wind tunnels, test chambers, laboratories and other
research facilities.

The Plum Brook Station established in 1956, is located south of Sandusky, Ohio, about fifty miles west of
Cleveland, on land formerly occupied by the Plum Brook Ordnance works. There are 8,005 acres owned and an addi-
tional 47 acres in easements. There are 77 buildings and 99 concrete storage bunkers. A 100 KW Electric Wind
Turbine Generator Facility designed to be operated remotely is in operation for a program jointly sponsored by
the Departnent of Energy and NASA. During 1975, consistent with our future research and technology needs, the
principal facilities were placed in a standby mode.

The total capital investment of the Lewis Research Center and the Plum Brook Station, including fixed assets
in progress and contractor-held facilities at various locations as of September 30, 1978, was $429,724,000.

CENTER ROLES AND MISSIONS

The Lewis Research Center was established in 1941 as an aircraft engine research laboratory to meet the
immediate needs at that time to develop superior aircraft propulsion systems. Since then, Lewis has developed
and constructed many outstanding facilities for testing full-scale aircraft engines and engine components,
chemical rocket engines, electric propulsion, space and terrestrial power generation systems and space com-
munication systems. The principal and supporting roles are:

PRINCIPAL

Aeronautics - Development of an advanced technology base for high performance civil and military aircraft
propulsion systems within environmental, safety, and energy restraints. Development of a technology base to
advance the state of the art in aeronautical propulsion systems and components, including internal engine noise
reduction, high temperature materials and structures, improved engine efficiency, pollution control, internal
computational fluid mechanics and providing technical support to military aviation.
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Launch Vehicle Procurement - management and operation of the Centaur launch vehicle system for scientific and
applications missions for other federal government and commercial users.

Space Propulsion Systems Technolopy - development and maintenance of the space propulsion systems technology
base, including associated structures and materials work.

Space Energy Processes and Systems Technology = development and maintenance of technology base, including
associated structures and materials work.

Energy Technology - conducting energy-related research and development, primarily on a reimbursable basis,
with broad emphasis on solar, gas turbine, ground propulsion, and other appropriate terrestrial energy systems.

SUPPORTING

High Power Communications Systems Technology - development of high power communications technology, including
high power microwave and millimeter-wave components and systems oriented towards satellite-based applications.
Includes flight experiment development and management.

Environmental Observations - development of remote sensing technology and systems for applications to water
quality in the Great Lakes and to the characterization, mapping, and movement of lake ice and ocean ice.

SUMMARY OF RESOURCES REQUIREMENTS

FUNDS
1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

I. Personnel and Related COStS... tivsanssnnsnnsnnnnnnnns 71,998 80,253 78,334 80,524
II., Travel.weeeeeeessssssssannnssssannnnsssannnnnssnnnnns 1,002 1,187 1,126 1,208
III. Facilities ServiCeS.uesartsssanencanasasnsnnnnnannsnnns 8,912 9,705 10,026 10,894
IV. Technical ServiCes.... sietatasasasasasasasanananannns 732 565 418 429
V. Management and Operations.. sueeevessasnssssnsnnnnnnns 2,272 2,070 2,609 2,745

Total, fund requiremMentsS sueeeevessenennnssnnnnnnnss 84,916 93,780 92.513 95.800
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Distribution of Permanent Positions by Program

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

Direct Positions

Space Transportation Systems......eeseeeceenncs et seec s acnna 144 12 129 105
Space Shuttle........ e raeseeans et ieescniataaseasareeees eree 8 --- --- ---
Expendable launch vehicles............. et s e e e 136 129 129 105
Space Science.....eeeees Cecesersccnaeaan chetesaeenna Ceirer e 43 -—- 24 4
Physics and astronomy.....e.ceeeeeocenses et Ceeec e .e 25 --- 6 -—--
Planetary exploration ...... eseaee e cetecas e reeeeesesteaans 14 --- 14 ---
Life sciences....c.... et ecibtssseesteanens e eeatsesecaraans . 4 --- 4 4
Space and Terrestrial Applications......... e se e et 121 133 121 125
Space applications......ceeueens eeseesas e ieaecanas e 115 127 115 119
Technology utilization.......c.c.uee... Ceeeaean ctee s e 6 6 6 6
Aeronautics and Space Technology..... ceeses e eecse st e 2,028 2,091 2,009 2,031
Aeronautics research and technology...ieeececeecaciaeannns e 1,308 1,427 1,325 1,347
Space research and technology.............. et reecetnaren e 370 314 334 334
Energy technology.......cceves ceceeseneaconn Ceeeaans Ceereeeee 350 350 350 350
Subtotal, direct POSIitiONS...veceeecersesseaccconencennos 2,336 2,353 2,283 2,265
Center Management and Operations Support Positions.............. - 585 585 575 570
Total, permanent positions.......ce.ecee.eo.n ittt iasseesenanann 2,921 2,938 2,858 2,835
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PROGRAM DESCRIPTION

EXPENDABLE LAUNCH VEHICLES 105 Permanent Positions (Civil Service)

The Centaur Launch Vehicle program provides launch vehicles and launch operations for automated space mis-
sions. The program includes the procurement of vehicle systems hardware, launch services, engineering and
management support as well as maintenance and operation of ground support equipment.

In 1980, civil service personnel working on the Centaur Launch Vehicle program will continue to support the
launching of both government and commercial payloads. Currently, four Atlas-Centaur launches are scheduled
in support of the Navy FLTSATCOM and INTELSAT V programs for COMSAT.

LIFE SCIENCES 4 Permanent Positions (Civil Service)

The Lewis Research Center has applied its expertise in materials, high-speed rotating machinery, fluid
systems, controls, and miniature devices to medical applications for treating diseases of the human eye. With
the support of the National Eye Institute (HEN), the Lewis Research Center has developed two significant de-
vices: Tirst, a surgical instrument which can quickly and safety remove any type of human eye cataract and,
second, an intraocular pressure reduction and regulation system for use prior to intraocular surgery. Patent
,applicationshave been filed for both these instruments. They are now being tested and verified for commer-
cialization by two U.S. eye institutes.

SPACE APPLICATIONS 119 Permanent Positions (Civil Service)

Space Applications at Lewis Research Center consists of space communications and environmental observations.
In 1980, Lewis civil service personnel will continue to support these programs as follows:

Communications - Lewis 1S studying the capabilities and costs of various advanced satellite communications
systems concepts directed at providing additional frequency bands and improved communication service. The
studies are being focused on the needs of the public and private sectors both nationally and internationally.
Lewis is working on experimental systems with possible application to both the ground and space segments of
any future advanced communications systems. Presently orbiting the earth is the joint U,s,/Canadian communi-
cations Technology Satellite, which utilizes a high power transmitter developed by Lewis. Lewis has begun
studies and a technology development program to expand the communication bands usable for communications in
order to meet the increasing needs for additional frequencies. This program is directed at the 20 to 30 gi-
gacycles band.
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Environmental Observations - Lewis is presently assisting communities in the thermal scan of cities to
determine the heat loss of structures and buildings for the purpose of encouraging reduced consumption of our
Nation's energy resources. The thermal scanning techniques are also being applied to the real time determina-
tion of ocean surface temperatures by remote (airplane or satellite borne) sensors.

Program milestones include verification of remote sensing data for organic and inorganic matter in the Great
Lakes, completing the evaluation of coastal zone color scanner algorithms, and complete tests to determine the
ability to detect and classify icebergs and ships in the North Atlantic.

TECHNOLOGY UTILIZATION 6 Permanent Positions (Civil Service)

In 1980, Lewis civil service personnel in the Technology Utilization Program will be involved in transfer of
new knowledge and innovative technology resulting from NASA R&D programs for application in industry, the
public sector, and medicine. The primary objectives are to (1) increase the return on the national investment
in aerospace R&D, (2) shorten the time from discovery to application, (3) aid the movement of new knowledge to
potential users, and (4) contribute to the development of improved means of transferring the new knowledge to
other places of potential applications. Examples of areas of present programs are: applications of
nickel-zinc batteries (miner's caps, wheelchairs), surface texturing by ion beams (teeth implantation),
actomated insolation reporter (solar thermal input used by industry), material science (obliterated serial
number restoration), and communications (central medical emergency dispatch).

AERONAUTICS RESEARCH AND TECHNOLOGY 1,347 Permanent Positions (Civil Service)

Lewis' major responsibility within aeronautics is aeronautical propulsion. The general goals of Lewis are to
provide the advanced technology base for developing high-performance civil and military aeronautical propulsion
systems which are economical, fuel-conservative, and reliable, and which operate with minimum environmental
impact. The civil service personnel in 1980 will be involved in conducting the ongoing program at the Center
as described below.

In aeronautical propulsion-related research the goals are to develop an understanding of the physical
phenomena related to propulsion systems and components including: aeroelasticity phenomena in turbo-machinery,
heat transfer characteristics within turbine blading, friction and wear phenomena, low and high temperature
composite materials, fatigue failure mechanisms, emission characteristics in reciprocating and turbine engines,
alternate fuels characterization, noise generation mechanisms, and integrated control concepts.

The major goal in the components technology program is to advance the state of the art in engine components
including: composite fan blades, low aspect ratio compressor stages, core turbine cooling, blade clearance
controls, advanced transmissions, prevaporizing combustors, two-dimensional nozzles, supersonic inlets, high
speed propellers, bearings, seals, and instrumentation.
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In engine systems technology, Lewis is studying problems encountered in complete engines and propulsion
systems including: engine performance at altitude, inlet flow distortion effects, dynamic component inter-
actions, thrust augmentation, advanced control systems, techniques for reduced fuel consumption, engine
emission and noise reduction, propulsion system-airframe interactions, and aviation safety technology associated
with propulsion systems.

Within the aeronautics program at Lewis, work is being performed on a number of major project areas including:
materials for advanced turbine engines, energy efficient engine, variable cycle engine, stratospheric cruise
emission reduction, engine component improvement, quiet short-haul research aircraft, supersonic cruise
research, advanced turboprops, and advanced helicopter transmissions.

SPACE RESEARCH AND TECHNOLOGY 334 Permanent Positions (Civil Service)

The major roles of the Lewis Research Center 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. The civil service personnel in 1980 will be used in the
activities described below.

The Lewis space propulsion programs include chemical and electric propulsion technology and component and
systems development. The chemical propulsion program emphasizes advanced engine systems and components required
for future space systems beyond the capability of the Space Shuttle. Improved components and methods of life
prediction are being developed and demonstrated, advanced fuel-oxidant combinations are being tested, and
complete engine systems tests are being conducted. Technology developments include advanced cooling techniques,
fabrication techniques and materials for rocket chambers and nozzles, and advanced high pressure fuel/oxidant
feed systems.

Electric propulsion supports both primary propulsion and auxiliary propulsion applications. The primary
propulsion technology program consists of further thruster performance verification tests, performance testing
of supporting power processor systems to deliver power to the thruster and its controls, and the integration
testing of complete thruster systems, including the thruster, power processor, propellant storage and distri-
bution system, thruster gimbal mechanism, controllers, and thermal control systems. Auxiliary electric
propulsion meets spacecraft requirements for maneuvering, station keeping and attitude control, The present
program objectives are to verify the performance of a one-millipound thruster, develop and test thruster power
systems, and perform complete system verification tests. A technology-readiness experiment is being developed
for launch into orbit.
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Space power generation studies include solar photovoltaic and electrochemical energy conversion. The photo-
voltaic program is directed towards 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. Lewis is also conducting a program to advance
the state of the art of microwave power amplifiers for potential future applications in communications and power
transmission.

The interactions of the space plasma environment with high-voltage power systems and components are being
studied and technology is being developed to control these interactions and prevent power system failures.

The Lewis program in space materials technology emphasizes the development of improved materials for advanced
space power generation, propulsion and communications systems. Studies include space environmental effects on
superalloys and composites, and lubrication problems in mechanical components. Investigation of fundamental
material properties affecting metal matrix composites, high temperature combustion corrosion, and electro-
chemical processes are also included.

ENERGY TECHNOLOGY 350 Permanent Positions (Civil Service)

Civil service personnel will be involved in ongoing energy research and development projects related to
meeting program milestones of 1980 and subsequent years.

Lewis provides a supporting research and technology base in terrestrial energy conversion and advanced ground
propulsion under sponsorship of the Department of Energy. Presently under development are large wind turbo-
generators (200 to 2,500 kilowatts) to help meet public power requirements and photovoltaic power systems
where their application appears practical. Other programs at Lewis supporting stationary power generation
include improved coal-fired utility gas turbine and magnetohydrodynamic system studies. Energy storage systems
for stationary power applications are also under development.

Ground propulsion systems development at Lewis includes advanced heat engines and electric vehicles. The
major thrust of the heat engine project is to advance the technology level of the auto gas turbine and Stirling
engine propulsion systems such that their application to automotive propulsion would be practical and cost
effective. The electric vehicle project provides near-term technology improvements to existing electric vehicle
components and systems.

Program milestones for 1980 include completion of design and initiation of hardware fabrication for advanced

electric and hybrid vehicle propulsion systems; the testing of ceramic components in auto gas turbine engines
for automotive application; and completion, installation and initial operation of a two and one-half megawatt
wind turbine.
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CENTER MANAGEMENT AND OPERATIONS SUPPORT 570 Permanent Positions (Civil Service)

Center Management and Operations Support is defined as that support or services being provided to all Lewis
Research Center organizations which cannot be directly identified to a benefiting 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, Public Affairs, Reliability and Quality Assurance, Shuttle Assessment Office and Chief
Scientist.

Management Support - Includes a wide range of activity categorized as management support for programs and
functional organizations for the entire Center. Specific functions include resource and budget management,
legal and patent counsel, program control, contracting and procurement, personnel management, property manage-
ment, financial management, environmental health, resource control and management information systems and
analysis.

Operations Support - This is a broad spectrum of activity that is required to maintain and operate
facilities, buildings, and equipment; and to provide the normal housekeeping services and logistics support for
the personnel, who manage and conduct the affairs of the Center. Specific activities are:

Maintenance and operation of all buildings and facilities
Data processing and computer support

Reliability and quality assurance

Centerwide security and protection

Fire protection

Custodial services

Logistics support including transportation, supplies, etc.
Medical care of employees

Photographic and graphic support
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PERSONNEL AND RELATED COSTS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

PERSONNEL AND RELATED COSTS... saceesssnsnnnnsnssnnnnnns 71,998 80,253 78.334 80.524

Basis of Fund Requirements

Compensation and Benefits

1. Compensation

a. Permanent poOSItIONS vvvvrrrrrrrsrrsssnnnnnnnnns 63,640 70,880 69,172 71,057

b.  Nonpermanent POSITIONS.....vecvrvnieernnnnrnnnss 800 700 855 909

c. Overtime and other compensation...sseeessssssss 890 1,046 1,008 1,062
Subtotal, Compensation....cceevessessessnnsss 65,330 72,626 71,035 73,028

2. BenefitS. tvuiiiernernernsnnsnnsnnsnnsnnsnnnnsnnsnnns 6,373 7,201 6,933 7,078
Subtotal, Compensation and BenefitS. «cvvuunss 71,703 79,827 77,968 80,106

Supporting Costs

1. Transfer of personnel ...uveecrsnnisnnnsnnnnnnnnns 35 66 56 58
2. Personnel tralNiNg.ssssssssssssssssnsnnnnnnnssnnnns 260 360 310 360
Subtotal, Supporting CoStS........... cucuusns 295 426 366 418

Total, Personnel and Related Costs...... sesnsnsnaas £1.998 80.253 78.334 80.524
Compensation and BenefitsS...............  cueeeennsnnnnss 71,703 79,827 77,968 80,106
1. CompensSation.. suuseessssscssssansssnnnnssnnnnssnnnns 65,330 72,626 71,035 73,028




1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

a. Permanent poOSitiONS ssssssssssssnssnsnnnsnnnnnns 63,640 70, 880 69,172 71,057

The funds shown will support 2,858 permanent positions in 1979 and 2,835 permanent positions in
1980. Thecurrent estimate for1979 reflects a decrease fromthebudget estimate. This change is the net effect of
an increaseinreimbursable activity, areductioninpersonnel, and the increased cost due to the October 1978 pay
raise. The increase in 1980 is due to the full year effectof the 1978 pay raise plus two additional days which is
partially offset by the reduction in permanent civil service workforce.

Basis of Cost for Permanent Positions

In 1980 the cost of permanent positions will be $72,057,000 an increase of $1,885,000 over 1979. This increase
results from the following:

Cost of permanent positions in 19790..¢OOO¢ S EEEEEEEEEEEENEENEEEENEE NN N RN NN NN RN RN ENENENEEEEEEEENERNGRESR 691172
COSt increase in 1980.00. H B B EEEEESEESESESESESESESESESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN +3,338
Within grade advances and career development
Full year effect of 1979 actionS.seseesvesosoncoooss crrecenas +780
Partial year effect of 1980 actionsS... sueessssssssssssnnsssnnsnnnnnnnnnnnns +696
Full year effect of 1979 pay iNCreasesS.....ccovveiiiiiiiiiiieeeiiiiiinnnnnn. +1,233
Two extra days in 1980, .. cuuueuensnsnsnsnsnsnnnnnnnnnnnanannnsnnnnnnnnnnnnnns +629
Cost decreases in 1980, ... causnssssnnnnnssssssnsnsssnssssnnsnnssssnsnnnnnnnnnssnnnnnnnnnns -1,453
Turnover savings
FuII year effect of 1979- W E EEEEEENENENEEEEEEEEE NN N NN NN NN NN NN NN NN NN SRR RN RN N _460
Partial year effect of 1980 actions...................  sssssssssssssnssnnnnsns -869
Change in reimbursablesS. sessesassasssssssnsnssssnssnnsnnsnsnnnnnnnnnnnnnnnnns -124
Cost of permanent positions in 1980.. ... ceeevsassansasssnnsansassasnssnsansassasnnnnsnnsns 71.057
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Nonpermanent positions

1. COSt., ssssssssssnssnnnnnnnnnnnnnnnnnnnnnnns 800 700 855 909
2. Workyears___ ............................... 91 98 103 98

The increase in 1979 from the budget estimate to the current estimate reflects 1978 experience, the
effect of the October 1978 pay raise and the experimental part-time employment program. The decrease in work-

years is due to the absorption of the part-time program into the permanent position ceiling. The 1980 plan
supports a relatively constant temporary program. This effortwill support the following programs as shown below:

Distribution of Nonpermanent Workyears by Program

Program Warkyears
Cooperative training program..........coveiiiiiiiiiiiiieiiienannnnns 40
Summer Programs.. =ssssssssssssssssssssnassassnnsanannnsan RN R R R AR AR 10
Youth opportunity programs.........ccvveiiiiiieiiiie i 23
Other teMPOrarieS sussssssssssssssassssssassssssnsssansssassnsssanssssnssnnnsnssnnnnnnsss 25

1 1 98
c. Overtime and other compensation. ssssssssssannnns 890 1,046 1,008 1,062

The 1980 increase in overtime and night differential is related to the full year cost of 1978 pay
increases. Overtime hours remain constant.

2. BenefitSuuussansnnnssansnnnssnnnnnnnsannnnnnnnnnnnns 6,373 7,201 6,933 7,078

Following are the amounts of contribution by category:
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

Category of Costs

Civil Service Retirement FUND. sassnnsnnnnsnnnnnns 4,381 4,986 4,842 4,974
Employee 1ife iNnSUranCe. sessssssssssssssnsnnnnnns 250 305 246 251
Employee health insurance... sssssssssssssssssnnns 1,400 1,586 1,463 1,489
Workman's compensation sessssssssssssassssnnnnnnss 226 240 240 248
FICA......  duceueassassssssssnssnannnnnnnnnnnnnnns 25 20 30 30
Incentive awards............  sescsssssssssnsssnnans 68 60 75 80
Other benefitS.. wueeuueesssasssnusnnnsnnnsnnnnnns 4 4 5 6
SeveranCe Pay. sessssssssssssssnsnnnsnnnnnnnnnnnns 19 ——— 32 -

1 - 6.373 7.201 6,933 7,078

The increase in 1980 is due to the increase in permanent compensation.

B.  Supporting COStS. seussssnsnsnsnssnnnnsnsnnnnnnnnnnnnnns 295 426 366 18

1. Transfer of personnel. coseeassnssssssssnnsnnnnnnnnns 35 66 56 58

The increase in transfer of personnel in 1979 and 1980 over 1978 is due to increased recruiting to meet the
requirements of maintaining a constant complement.

2. Personnel traiNiNg ssssssssssssssssssassssnnnnnnnnns 260 360 310 360

About 38%of the training cost is for technically oriented training. Another 33%is provided specifi-
cally for the scientific and engineering staff. The remaining 29% supports other programs, including admini-
strative and clerical. Training in 1978 was restricted due to budget limitations. The reduction in 1979 from
the budget estimate to the current estimate is a result of the 1978 cutback. The 1979 and 1980 levels include
funds for announced increases in tuition, primarily in the minority training programs.
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TRAVEL

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

IT. TRAVEL, = eesssssssseeeesennnnnnnnnnsssssssssssssssnnes 1.002 1.187 1,126 1,208

Basis of Fund Regquirements

A, Program Travel. cocesassssssanansnsssnnanansnsnsnnannnns 814 992 931 1,004
B. Scientific and Technical Meeting Travel..... ciissannnus 114 119 125 130
C. Management and Operations Travel.. sesssssssssssssasnsss 74 76 70 74

Total, Travel cossssssnssnsnssnnnnsnnnnnnnnnnnnnnnnnns 1.002 1.187 1,126 1.208
A, Program Travel.... .ccessssaccssssnnsnsnsssnssnnnnnnnnns 814 992 931 1,004

Program travel is directly related to the accomplishment of the Center's mission, and accounts for
approximately 83%cof the travel costs. It provides funds necessary to manage major contractual programs in
Aeronautical Research and Technology, space propulsion, materials research and development, and Energv Techno-
logy. Program travel is essential to the management and procurement of launch vehicles. The increase
in 1980 is due to the increased travel in support of the Aeronautical Research and Technology program.

B. Scientific and Technical Meeting Travel.. sessasssnnsnnns 114 119 125 130

Scientific and technical meeting travel permits employees to participate in meetings and seminars with
other representatives of the aerospace community. This participation allows them to benefit from exposure to
technological advances outside LeRC, 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 .
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Management and Operations Travel. sssssssssssssssnsnnnns 74 76 70 74

Management and operations travel is required for the direction and coordination of general management
matters. It 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 transportation.

FACILITIES SERVICES

Lewis Research Center (LeRC) occupies 366 acres of grounds and a complex of facilities made up of test and
office-type buildings and aircraft engine research facilities.

This complex encompasses 2,211,493 gross square feet of building space including 12 major buildings. Also
included are eight major technical facilities. This physical plant houses an average daily on-Center population
of 3,000 to 3,300 personnel. Many of the test facilities are utilized on more than one shift and/or during

off-peak hours.

The estimates also include certain resources associated with plant needs at its component installation, the
Plum Brook Operations Division.

ITI. FACILITIES SERVICES . uusssssssssssrrrrssssnnnnnnnnnnns 8,912 9,705 10.026 10, 8%

Basis of Fund Requirements

A. Maintenance and Related Services

1. FacilitieS.... sussssssssssssanssnnnnnnnnnnnnnnnnnns 1,703 745 901 930

2. EQUIipPMeNt cuasssssasnassanssnnassanssnsnnssanannnnsns 93 35 _75 76
Subtotal.... seseassassssnssssansnnnnnnnnnnnnnnnns 1,796 780 976 1,006

B. Custodial Services..........ccooeeiiiiiiiiaan.. 1,802 1,980 1,929 2,075
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

Utilities SErviCesS.. sesssssssssssssssssnsssnsnnnnsnnnns 5,314 6,945 7,121 7,813
Total, Facility ServiCeS svssssessesssssssssnnnnnnnnns 8,912 9.705 10,026 10,894

A.  Maintenance and Related Services....... =ssssssssssannns 1.796 780 976 1,006
d. FacilitieS. suuusesannnnsnsnnnnnssannnnnnnnnnnnnnnns 1,703 745 901 930

This activity involves the LeRC facilities as well as those of Plum Brook Station. 1t provides for
14 workyears of effort to provide for maintenance, repair, and alterations of buildings and grounds. 1978
maintenance was exceptionally high due to necessary repairs caused by severe winter damage. Some of these
repairs included fixing sidewalks and curbs, roads, roofs, and tuck pointing. The increase in 1979 from the
budget estimate to the current estimate is due to the deferral of some maintenance work into 1979. The services
provided are level from 1979 to 1980.

2. Equipmentllllllllllllllllllllllllllllllllllllllllll 93 35 75 76

1978 reflects a special one-time purchase of shop equipment. Both 1979 and 1980 represent a return
to the 1977 level.

B. Custodial ServiCes..... susssssssssssssssnsnsnnsnnnnnnns 1,802 1,980 1,929 2,075

This activity involves 122 workyears of effort at LeRC to provide for security, janitorial, and fire
protection services. The increase in the 1980 estimate is primarily due to negotiated increases in contractor
wage rates. The major services are distributed as follows:

1. Security (43 WOIrKY€ars) ssssssssssassssssassassnsnssnssasnsansnsnsnssassnnnnnsnnnnsnnnnns 739
2. Janitorial (63 WOrKY€arsS) sussssssssssssssssnssnssnnsnnsnnnnnnsnnnsnnnssnnnnnnnnnnnnnnns 907
3. Other services (16 WOIKYEarS) suussssassassnassassnsssnnnnsssannnnsnnnnansnnnsnnnnnnnnsss 429
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This activity includes rubbish disposal, fly ash removal, and industrial cleaning of walls, lights and
windows on an as-needed basis, laundry services, and supplies and materials. Custodial services for the Plum
Brook Station are included here.

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

C. Utilities ServiCes.... suessssssnsnsssssnssnnnnnsnnnnnns 5,314 6,945 7,121 7,813

The 1980 estimate covers the projected consumption at the Lewis Research Center and the Plum Brook Test
Station. Electrical power is provided by the local utility company with locally procured fuel oil being used
as a central plant fuel at both sites, Natural gas is the primary heating fuel used at Lewis with fuel oil
and coal as back-up depending on the market situation. Fifteen workyears of contractor effort provide for the
operation of the central heating plant. Since the 1979 budget estimate utility consumption figures have been
revised. The increase in 1979 from the budget estimate to the current estimate is due to increased utility
costs, primarily electricity, coal and natural gas. There is a planned reduction in utility consumption of
12 percent from the 1979 budget estimate. 1In 1980 there is a further decrease in consumption; however, the
saving is exceeded by increased rates. The distribution of the utilities budget is as follows:

1. Electricity (160,000 MW/ HYS.) susssasansnsnsanassansnnananannnnanansnnnnannnnnnannnnnnnns 5,840
2. Natural Gas (280,600 K cU. ft.) sussssssssssssssnsnsnnnsssnnsnnsnnsnnsnnnnnnnnnnnnnnnnns 769
3. Fuel Oil (214,000 galS.) sussssasssnnssannsnnsnsnannnnnnnsnannnnnnnnnnnnsnnnnnnnnnnnnnns 96
4. Coal (7,000 tONS). susususnsnsnsnnannanananasasnsnsnsnsassanananasasasasnsnsnsssannnnannnnnnns 501
5. Steam Plant Support Contractor (15 WOIKYEarsS) seussssssassssnsnnsnsnnnnsnnnnnsnnnnnnnnsns 427
6. Water and SeWage s ssssssssssssasssnnsanassnsssasnsssnnssnnssnnssnnsnsnnnsnnnnnnnnnnnnnns 180
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TECENICAL SERVICES

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

IV. TECHNICAL SERVICES.......  =ssssssssssssssssssassnnnnnns 132 265 418 429
Basis of Fund Requirements
A. Automatic Data Processing

1. Equipment cuuesesasssasasssanssssnnsnnnnnnnnnnnnnnnns 14 22 29 13
2. OpErations =+e=re=ss=sssssrasassarasasnasararasnasanans 182 217 189 213
Subtotal.. sesssssssssssn s sn s nnnnnnnnns 196 239 218 226

B. Scientific and Technical Information
0 o = 44 30 43 43
2. Education and Information. seceeeeeeeeeeennnnsssnnss 492 231 157 160
Subtotal. veeivrrennnrasnnrnannrannnrnnnnrnnnnnns 536 261 200 203
C. Shop Support and Other Serviceg=ssssssssssssssssssunns == _65 === ---
Total, Technical ServicesS.uuiasevsnransnranansnnnns 732 565 418 429
A. Automatic Data ProcesSiNgusesassssasssssnsnsnnnnnsnnnus 196 239 218 226

The funding provides for administrative data processing including equipment maintenance, programming and
operation,

RPM 10-17




1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

1. EqUipMeNnt.ceeascsassasansssanansssanannssanannnnnns 14 22 29 13

Equipment rental and maintenance are included in this activity.

2. OperationNS sussesssssssssssssassnsnssnsnsnnnnansnnnns 182 217 189 213

Seven support contractor workyears make up the services of the on-site keypunch support contract. The
decrease in 1979 from the budget estimate to the current estimate is due to 1978 experience. The 1980 increase

is due to support contractor wage increases.

B. Scientific and Technical Information. =ssssssssssssnsnns 536 261 200 203

Included in this activity are the purchase of books, supplies, and materials required for the operation of
the Lewis Research Center library. Also provided are the public information services and the operation of the

Visitor Information Center.

1. Library sueeseesscessssssassansansansnasnnasnnsnnnannnns 44 30 43 43

The increase in 1979 from the budget estimate to the current estimate is due to 1978 experience;
purchases are expected to remain constant through 1980.

2. Education and Information..........  ceeeeassssssnnss 492 231 157 160 |

The 1978 amount includds one-time costs of completing several exhibits in the Visitor Information
Center. The normal level effort of services is provided in 1979 and 1980.

C. Shop Support and ServiCesS........  sasssssssssssssnssnnns -=- _65 == el

In the 1979 budget estimate, supplies and materials included in this function have been
recategorized to the Management and Operations function.
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MANAGEMENT AND O1 ERATLONS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

V. MANAGEMENT AND OPERATIONS. .. seveersarvssranrsnssnsennss 2212 2,070 2.600 2.745

Basis of Fund Requirements

A. Administrative CommUNICAtIONS. cuvesvessnssnssnnsnnnnnss 601 810 740 751
B. Printing and ReproduCtioN...ssuesssssnsssssnnnnssnnnnss 31 28 5 5
C. TransportationN..scesssscssssssssssssnsassnsnnnnnnnnnnss 322 578 589 601
D. Installation Common SEerviCEeS. cuusssssssssnnnnnsssnnnnsns 1,318 __ 654 1,275 1,388

Total, Management and Operations 2.212 2.070 2.609 2.745
A.  Administrative COmMUNECATEONS:==+++rss=sssrrsassarsnnns 601 810 40 51

This estimate provides for leased lines and equipment for local and long distance telephone service,
Federal Telecommunications Service (FIS), trunklines for Federal communications, and non-telephone communica-
tions including telex, advanced records system, datafax and teleconference equipment. The decrease in 1979
from the budget estimate to the current estimate is due to the recategorization of postage to the Instal-
lation Support Services function. This is partially offset by rate increases from the Ohio Bell Company. The
increase in 1980 is related to estimated rate increases in service.

1- LOC&I telephone %I’ViCE ............................. EEEE S EE N E RN E RN EE NN NN EEEEEEEEEEEEEEE 356

This activity includes the leased lines and equipment necessary to serve the Center. This includes
approximately 1,785 instruments, 800 stations and 40 incoming and outgoing lines.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Long distance telephone SEeIrVICe. ... e e 380

Commercial long distance costs, FTS costs, and overseas calls are included in category.

3. Non-telephone communications.................. 15

This estimate includes funds for one telex instrument, one GSA teletype, advanced record systems unit,
one "“"rapidfax'', one '"datafax'", four teleconference units, and oceanic cable service.

B. Printing and ReproduCtioN csssssssssssssssnsnssnnssnnnsnns 31 28 5 )

This activity includes general printing services and printing of the Lewis News. The decrease in 1979 is
due to the Lewis ews no longer being printed inhouse.

C. Transportation. sevesssssssssssssasnsannssnnnnnnnnnnnnns 322 78 589 601

This function includes services for moving and hauling, packing and crating, special maintenance of
motor vehicles, procurement, aircraft operation and maintenance. Two support contractor workyears are
utilized for heavy equipment maintenance at Plum Brook.

D. Installation Common ServiCes.......oovvviiiiiievinnnenn. 1,318 654 1,275 1,388

This funding provides for 42 workyears of support contractor effort to support Center management and staff
activities, medical services, and various installation support services. The increase in 1979 from the bud-
get estimate and the current estimate is due to three main factors: the recategorization of postage in this
function; a new medical program that was begun in 1978 at LeRC which involves an increase of eight support
contractor workyears; and, an increase of two support contractor workyears in the medical program at the Plum
Brook Station, In 1980, the level of services being provided is unchanged.

1. Center management and staff. couiuueinneennnsnnasnassnasnnasnnssnnnsannsnnsnnnnnnnsnnnsnns 82

This funding provides for a support service contract for center management and administrative records
keeping.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Medical SEIrVIiCEeS. tiuuussennnsssnsnssnassssnsssssnssssnnssssnssssssssssnsssssnsssssnnsnsss 438

This category includes the cost of our health unit support service contract and medical supplies
and routine medical examinations provided through our in-house occupational medicine program.

3. Installation SUPPOrt SEIVICES.euuueasussssnasnsssnnsssnsssnssssssnssnnssnnnsnnnsnnnsnnnnns 868
This function includes the support service contracts for mail and package distribution services,

and the stock issuance and warehousing operations. Also included are the purchase and maintenance of office
machines and equipment, and postage.
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National Aeronautics and Space Administration
Organization and Staffing Chart
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FISCALYEAR 1980 ESTIMATES
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1980 ESTIMATES

NASA HEADQUARTERS

DESCRIPTION

NASA Headquarters is located at 400 Maryland Avenue, SW, Washington, DC, and also occupies other buildings
in the District of Columbia, Maryland and Virginia. Except for some office space leased in the District of

Columbia and a storage area in Virginia, personnel occupy Government-owned buildings.

HEADQUARTERS ROLES AND MISSIONS

The mission of the National Aeronautics and Space Administration Headquarters is to plan and provide execu-
tive direction for the programs authorized by the Congress and to implement the national objectives stated
in the National Aeronautics and Space Act of 1958, as amended. These objectives are to:

1. Extend our knowledge of the Earth, its environment, the solar system, and the universe;

2. Expand practical applications of space technology;
3. Develop, operate, and improve manned and unmanned space vehicles;

4. Improve the civil and military usefulness of aeronautical vehicles, while minimizing their environ-
mental effects and energy consumption.

5. Disseminate pertinent findings to potential users; and
6. Promote international cooperation in peaceful activities iIn space.

The following offices at Headquarters assist management in carrying out the technical aspects of the
mission:

Office of Space Transportation Systems - Responsible for the research, development and operations of space
flight programs including the Space Shuttle, which will enable the US. Government, foreign, and commercial
users to place a wide variety of payloads into Earth orbit in the 1980"s. The Space Transportation System
consists of the Shuttle, the first reusable Earth-to-orbit vehicle, and the Spacelab, an experiments payload
carrier being developed by the European Space Agency. The Space Transportation Systems Office also has
program responsibility for expendable launch vehicles and for conducting advanced studies.
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Office of Space Science - Responsible for scientific research and development effort to increase scientific
knowledge and understanding of the universe and its component parts and the effects of the space environment
on living systems.

Office of Space and Terrestrial Applications - Responsible for the conduct of 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 in-
volve the following program areas: resource observation, environmental observation, space communications,
materials processing in space, and technology utilization.

Office of Aeronautics and Space Technology - Responsible for the aeronautical, space and energy 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 energy program provides an interface with
and support to the Department of Energy in the execution of interagency related activities conducted by NASA.
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 - Responsible for the development, implementation, and operation
of tracking, data acquisition, command, communications, and data processing facilities, systems and services
required for support of all NASA flight missions. This office also provides centralized planning and systems
management for the administrative communications of NASA installations.

Research and Program Management (R&PM) funding is used to support the staffing and operation of NASA Head-
guarters in Washington, DC. The overall capability of the agency to operate effectively is dependent upon
sufficient R&PM funds to hire and support a Headquarters workforce to give direction and coordination to ensure
accomplishment of the agency mission. This portion of the budget is prepared to reflect requirements to
accomplish the following objectives:

o To provide a balanced Agency Headquarters workforce capable of planning and providing executive di-
rection to the programs authorized by the Congress and implementing the national objectives stated in
the National Aeronautics and Space Act of 1958, as amended.

o To provide a balanced Headquarters supporting workforce capable of providing necessary administrative,
operational and logistical support to those Headquarters elements concerned with carrying out the mission

of the National Aeronautics and Space Administration.
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o To provide adequate facilities to house the workforce in Washington, DC.

o To provide for technical, administrative and logistical support necessary to facilitate accomplishment
of NASA goals and objectives as administered by the Headquarters.

The Headquarters workforce consists of a professional and clerical staff organized into the program offices
indicated above and appropriate supporting staff offices. Funding for pay, travel and necessary support
services are included in this portion of the budget submission. Each office is assigned a function consistent
with carrying out the NASA Headquarters mission. The number of personnel authorized to an office is deter-
mined 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. He is assisted by heads of special and technical staff offices
which perform functions necessary to the effective operation of the Agency and the Headquarters. Such offices
are concerned with administration and management or support of the Headquarters. Included are such offices
as the Chief Scientist, Chief Engineer, Comptroller, General Counsel, External Relations, Management
Operations, Aerospace Safety Advisory Panel, Equal Opportunity, Procurement and the Inspector General. The
Headquarters currently has eleven (11) centers throughout the U.S. which perform agency operational missions
under direction of the Headquarters staff.

The Headquarters supporting workforce is organized to perform agency and Headquarters roles, although some
elements perform only Headquarters support functions. For example, the Office of Headquarters Administration
provides for support to the personnel and physical plant in Washington while the Office of Personnel Programs
provides both Headquarters and Agency direction and support with respect to personnel requirements.

Facilities consist of the General Services Administration (GSA) leased space at FB-6, FB-10B and Reporters
Building in Washington, DC, and a storage area in Virginia, and the scientific and technical information
facility in nearby Maryland.

Technical support required by Headquarters is performed primarily by support service contractors. Currently,
contractors support Headquarters automatic data processing and the scientific and technical information pro-
gram. Administrative and logistical support is provided by the in-house workforce assisted by miscellaneous
contract services. Such support includes communications, printing, supplies, materials, equipment, transpor-
tation, occupational medicine and health, and miscellaneous administrative support services.
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SMMARY OF RESOURCES REQUIREMENTS

FUNDS
1978

Actual
Tersonnel an® Relacr® Costs . 52,528
Travel..eeeeeeeecnanns Ceebesiisessaseeseussancone 2,385
Facilities ServiceS.eceeeseroerccacscrvsacanasosons 4,988
Technical ServiceS.cesssasses et scecescssseneannoes 15.195
Management an® Ogerations b

Totpl, fun®d requirementS.....oeeeeeeseseesoese. 81,125

1979

Budget

Estimate

Current

Estimate

(Thousands of Dollars)

Distribution of Permanent Positions by Program

1978
Actual

Direct Positions
Space Transportation Systems 196
Space Shuttle.eeeee, v vieiue e runnsnnnnnnnnnnnnnnnn 77
Space flight operations...,........... 105
Expendable launch vehicles,, . c...vicececuopenannnn 14

54,317 55708
2,545 2,494
5,610 5,576

15,082 15,289

_= o

&4 ,532 86,046

1979
Budget Current
Estimate Estimate
203 196
75 77
117 105
11 14

1980
Budget
Estimate

55,893
2,697
5,002

15,989,

7,256

87,497

1980
Budget
Estimate
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1979 1980

1978 Budget Current Budget

Actual Estimate Estimate Estimate

STO LTSRS o < 1 ¢S 104 104 104 101
Physics and astronOmy. cusessssssssnsssssnnsnnsnnnns 51 39 51 48
Planetary exploration...cssssssssassssnsssnnnsnnnnsns 30 46 30 30
Life SO S e 23 19 23 23
Space and Terrestrial Applications............vvvuuun 112 an 11 114
Space applicationS....cciiiiiiiiinnnnnnsssssssssnnss 92 92 92 95
Technology UtTIIZation. . .uvieeeeeeessssnsnnnnnnnnns 20 19 19 19
Aeronautics and Space Technology..vveesvnernarnannasn 159 155 159 159
Aeronautical research and technology..........vuuus 81 77 81 81
Space research and technology.. ...cvvvvevienasnasns 58 58 58 58
Energy technology..evssssssasssssssnnsnnnssnnnnnnns 20 20 20 20
Space Tracking and Data SyStemS.esssssssssssssssnnnns _46 _42 _46 46
Tracking and data acqUISTTION.useeessssrssnnnssnnns _46 42 _46 46
Subtotal, "directpoSItiONS sesasssssssnnsnssnnnnns 617 615 616 616
Management and Operations Support Positions.......... 914 920 888 877
Total, permanent POSItIONS cuvuessnssnnssnnsnnnsnnnsns 1.531 1.535 1,504 1,493
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PERSONNEL AND RELATED COSTS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

PERSONNEL AND RELATED COSTS.ssussssnssnnssnnnnannsns 52.528 54,317 55,768 55 1893

Basis of Fund Requirements

Compensation and Benefits

1. Compensation

a. Permanent poSItIONS.sasssssssnssssnnsnnnnss 451916 46.930 48.135 48.236

b. Nonpermanent.........ooovuivuesinnonononenns 906 1.175 1.205 1.203

c. Reimbursable detaileeS..curesnssnsnsnnnnnns 249 279 310 314

d. Overtime and other compensation..s.ssssssss 255 277 342 343
Subtotal. CompensatioN..ssssssssssssnsssss 47.326 48.661 494992 50.096

2. Benefitslllllllllllllllllllllllllllllllllllllll 4-422 4'553 4-658 4.691
Subtotal . Compensation and BenefitS....uas-as 51.748 53.214 54.650 544787

Supporting Costs

1. Transfer of personnel cuecssssssssssssnssnnnnnss 163 220 220 234
2. Office of Personnel Management ServiCeS..sass=s 78 138 138 140
3. Personnel tralNiNgaessssssssssssssnssnsssnnnnnss 539 745 760 732
Subtotal . Supporting COStS.:sssssasssssssnnnns 780 1.103 1.118 1.106
Total. Personnel and Related COStSussssssnnanas 52,528 54.317 55. 768 551893
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1979

1978 Budget Current

Actual Estimate Estimate

(Thousands of Dollars)

A. Compensation and BenefitS.. sasssssssnsannsannnannns 51,748 53,214 54,650
1- Compensationlllllllllllllllllllllllllllllllllll 47,326 M M

a. Permanent poSItiIONS sssssssssssssssssnsnnnns 45,916 46 ,930 48,135

The cost for permanent positions is the largest part of Personnel and Related Costs.
shown above will support 1,504 permanent positions in 1979, and 1,493 permanent positions in 1980.

Basis of Cost for Permanent Positions

1980
Budget

Estimate

54,787

20,006

48,236

The funds

The estimate for permanent compensation (starting from prior year cost) is based upon the position
structure at the start of the year, as modified by the addition of new positions and abolishment of exist-
ing positions, within grade advances, career development, and the October 1978 pay raise. After these
modifications, the year-end position structure is established and the cost effect for the year is cal-

culated based on the estimated period that these modifications are in effect as follows:

Cost of permanent positions in 1979..... cees NEEEEEEEEEEEEESSEEsEsEEEEEES 48,135
Cost of increases in 1980........ e EEEEEEEEEEEEEEEEEsEEEEEEEEEEEEEEEEEs +1,220
Within grade advances and career development:
Fulll year effect of 1979 actionS... .secsssssssssssnsssnnnnnns +391
Partial year effect of 1980 aCtiONS.sasssssssssnssnnsnnnnnns +414
Full year effect of October 1978 pay ral®...ccoceccacemmene-- +44
T\AD extra daysIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII +371
Cost decreases in 1980IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII —1]119
Turnover savings:
Full year effect of 1979 aliOB..cocemocemceacaeeaes -677
Partial year effect of 1980 atiOB..ccccomemccamcmannes -442 R
Cost of permanent positions IN 1980. ssssssssssssssssssnnnnnnnnnnnnnnnns 48,236

RPM 11-7




1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Nonpermanent positions

1- COStllIIIllIIIllIlllllllllllllllllllllll 906 1,175 1,205 1,203
2. Number of workyearS:sssssssssssssssasnss 87 105 113 108

The increase in the 1979 current estimate over the budget estimate is due to the effect of
the October 1978 pay raise, an increase in the disadvantaged youth programs and the implementation of an
experimental part-time employment program. The change in 1980 reflects a continuation at the same level
except for the absorption of the part-time program into the permanent position ceiling.

The 1980 plan includes 108 nonpermanent workyears, which will be used to support the fol-
lowing programs at the levels indicated below.

Distribution of Nonpermanent Workyears by Program

Program Workyears
COOpPEratiVe PrograMe. ccosesesasscssssscsssansensasasansans 12
SUMMEY Program.....oceceieiiieeaeee e 18
Youth opportunity pOaN .o ceeeececemememceees 41
Other temporary employment S EEEEEEEEEEEEEEEEEEEENEEEEEEEEENETSR 37
TOta' ............................................ EEEEEEN &
C. Reimbursable detailees ..iiiiviivirnnrnnrnnss 249 279 310 314

These funds provide for the services of military officers and civilians who are detailed from
other Government agencies to NASA Headquarters where such assignments are of mutual benefit. The number
detailed varies from seven to sixteen, all of whom are assigned to Headquarters program offices with the
exception of three that are assigned to the Office of Facilities. The estimates for 1979 and 1980 will
cover the cost of ten workyears. The 1979 current estimate and the 1980 estimate are increased from the
1979 budget estimate to reflect an increase of one workyear, as well as the cost of the October 1978 pay
raise.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

d. Overtime and other compensation....ssssssss 255 277 342 343
The increase in the 1979 current estimate over the budget estimate reflects increased activity
associated with key program milestones, especially the Shuttle program, and events within various management
and operating offices, and the October 1978 pay raise. 1980 is essentially level with 1979.

2. BreEfts............. pmmmmmmmmmmmmmmmemmmmnaan 4,422 4,553 4,658 4,691

In addition to compensation, NASA makes an employer®s contribution to personnel benefits as authorized
and required by law. The increase in the 1979 current estimate and 1980 budget estimate from the 1979 budget
estimate reflects the cost of the October 1978 pay raise partially offset by the savings due to the manpower
reductions. The following table indicates the costs of personnel benefits by the various cost categories:

Category of Cost

Civil Service Retirement FUNd suueennnnns 3,217 3,291 3,378 3,365

Employee life imuan®e......ccooceen... 197 215 212 217

Employee health imsurae............... 718 726 730 733

Workmen®s compensation........ rrEsssmnnn 125 129 90 128

A e 47 69 68 68

Incentive awardS. seesssssssssnssnnnnnnsns 97 90 145 145

SEVEranCe [Bceeeecemmcecmmemmmcemmnns 21 33 35 35

ot I 4,422 4553 4,658 4,691

B. Supporting GHS..ooceccoecceeacees T eeenees 780 1,103 1,118 1,106

Supporting personnel costs provide for the expenses of moving employees to their initial duty station or
reassignment; for security investigations and other recruitment costs; and for maintaining and expanding the
skills of our employees. These costs are summarized as follows:
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

1. Transfer of personnel c.uueesncersnsnnnsnnnnnnnns 163 220 220 234

Legislation enacted in 1966 provided that the Government would pay for certain relocation costs which
are budgeted in this category, such as the expenses of selling and buying a home and the cost of family re-
locations. The estimated costs for 1979 and 1980 are based on the number and historical average cost of
relocations.

2. Office of Personnel Management services........ 78 138 138 140

Headquarters reimburses the Office of Personnel Management and others for investigation of new hires
and Equal Employment Opportunity complaints for the entire agency. The cost of investigation is a function
of two variables, the number of investigations to be conducted, and the unit cnarge made by the Office of
Personnel Management or other agencies. There is also a payment to the Commission for Federal wage system
surveys and any requested investigation of formal discrimination complaints.

3. Personnel traiNiNguecsesssssssssasnsssnnsnnnnnns 539 745 760 732

The maintenance and expansion of the skills is essential in carrying out the agency"s many complex
technical programs. Such training is provided within the framework of the Government Employees Training
Act of 1958. 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 agencywide interest. Such training is used to maintain and expand employees skills. The 1980
estimate iIs $28,000 less than the 1979 current estimate due to a decrease iIn agencywide training and
attendance at the Federal Executive Institute.
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TRAVEL

1979 1980

1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
]1- TR.AVELIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII _24?&5‘ _2-% 2-@' 2-697
Basis of Fund Requirements

A- Program Tlael -------- S EEEEEEEEEEEEEEEEEEEEEEEENENESR 906 1,095 1,095 1,201
B. Scientific and Technical Meeting Trael........... 266 235 235 305
C. Management and Operations Trael.......... ceaaaas 1,213 1,215 1,164 1,191
Total’ Tm’el--- " E E EEEEEEENEENEEEEENEENEENEEEEEESEEEEENEEEEREBESR 2385 2545 2-4% 2-597

A. Program Travel. ccussecesssnnsssnnnsssnnnnnsnnnnnss 906 1,095 1,095 1,201

Program travel funds are used in support of NASA"s research and development programs, such as the Space
Shuttle, Aeronautics, Space and Terrestrial Applications, and other direct Research and Development (R&D)
projects. This category represents approximately 45% of the Headquarters travel requirements for 1980.

The increase in travel is due principally to the increased number of trips planned for 1980.

B. Scientific and Technical Meeting Trael........... 266 235 235 305

Scientific and technical meeting travel permits employees to participate in meetings and seminars with
other representatives of the aerospace community. This participation allows personnel to benefit from ex-
posure to technological advances in the field which arise outside NASA, as well as to present both accom-
plishments and problems to their associates. Many of these meetings are working panels convened to solve
certain problems for the benefit of the Government. The increase in 1980 is an attempt to restore the
Headquarters scientific and technical meeting travel to a level in line with the 1978 level after adjust-

ment for increases in transportation costs.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Management and Operations Trael..............._.. . 1,213 1,215 1,164 1,191

Management and operations travel is for the direction and coordination of general management matters.
It includes travel by senior officials to review Center requirements and operations, travel in such areas
as personnel, financial management, and procurement to assure agency policies and procedures are being
implemented properly throughout the agency; local transportation; and Congressional travel.

FACILITIES SERVICES

NASA Headquarters involves a complex of buildings in the District of Columbia and nearby Maryland and
Virginia. These are either Government-owned or leased buildings for which NASA must provide reimbursement
to GSA in accordance with P.L, 92-313.

This complex encompasses some 556,790 gross square feet of building space including six buildings.
This complex of primarily office space supports an average daily Headquarters population of 2,000 to
2,100 personnel. The personnel are engaged in a one-shift operation exercising management over the
centers that constitute the National Aeronautics and Space Administration.

ITI. FACILITIES IRMES. oo meemeeeee 4,988 5,610 5,576 5,662

Basis of Fund Requirements

A. Rental of Real Propertyssssssssssssssssssssssnnnnss 4 454 4,777 4,768 4,866
B. Maintenance and Related Services

1. FacilitieSsssssssasssnssannnnsnnnnnnnnnnnnnnnns 411 669 644 629

2. EQUIPMENT.ccssssssnnsnsssssnnnnnssnsnnnnnnnnnns --- lo - -

Subtotal.... seeesssssssssnnsnnnnnnnnnnnnnnnns 411 679 644 629

C. Custodial ServiCeS..uussessssnssnssssnsnnsnnnnsnnss 123 154 164 167

Total, Facilities ServiCeS... .suussssssssssnannnns 4,988 _5.610 _5.576 5,662
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A. Rental Of Real P!%!E! ------- EEEEEEEEEEEEEENEEEEENESR 4,454 41777 42768 41866

This provides space for personnel as well as storage and warehouse space for equipment, supplies and
materials. The requirements are approximately the same as those rented in 1979, however, the 1980 total
cost increase reflects increased rental rates as projected by GSA.

B. Maintenance and Related SHVAGS. ..o ccoemocane-. _ 411 679 644 629

1_ FaCiIitieSlllllllllllllllllllllllllllllllllllll 411 669 644 629

This estimate includes funds for maintenance and alterations such as partition changes, telephone
changes and general buildings maintenance. The 1979 budget estimate included $25,000 for medical equipment
maintenance that has been realigned to the Management and Operations function in the 1979 current and 1980
budget estimates.

2. Equipment, . . ... .. iiicceiicsssssssessssisennnes i lo T -~

This category in the 1979 budget estimate included funds for the maintenance and repair of
security alarm systems. The budget has since been realigned and this item is now contained in Custodial
Services below.

C. Custodial SIVIES. oo 123 154 164 167

1 Security guard SEIVAE. o ooeoiiiiieeeeae 119 154 154 157
These funds cover security guard service in the Headquarters buildings.

2_ SeCurityAlarm wers___ EEEEEEEEEEEEEEEEEEEENG® 4 - - 10 10

This estimate includes reimbursement to GSA for the installation and maintenance of the security
alarm systems and equipment in the NASA Headquarters buildings.

RPM 11-13




TECHNICAL SERVICES

1978
Actual

IV. TECHNICAL SRS oo 15.195

Basis of Fund Requirements

A. Automatic Data Processing

1- Equipmentlllllllllllllllllllllllllllllllllllll 1,608
2. OperationSllllllllllllllllllllllllllllllllllll 31042
S.bml ......... EEEEEEEEEEESEEEEEEEEEEEEENEGR 4,650

B. Scientific and Technical Information

1 Library. sesesssssssssssssssnnnsnsnnnnnnnnnnnns 86

2.  Educational and infomatdan.............o..... 10,005
Sbiotal. ... .ol 10,091

C. Shop Support and SHVIGES....ceemceemceemceencne 454
Total, Technical SBVICS. oo 15,195

A.  Automatic Data ProCeSSiNgsssssssssssssssnsssnsnnns _4,650

1979

Budget

Estimate

Current

Estimate

(Thousands of Dollars)

15.082

1,800
3,962

5,762

115
9,017

9,132

188

15.082

5,762

15$289

1,279
3,597

—_—

4,876

181
9,779

9,960

453

15.289

4,876

1980
Budget
Estimate

15,989

o

1,298
3,752

5,050

184
10,295

10,479

460

15.989

5,050

The funding provides €or the lease, purchase, maintenance, programming and operations services of ADP

equipment.

1. Equipmentlllllllllllllllllllllllllllllllllllll 1,608

1,800

The funding provides for the maintenance and lease of ADP equipument,

1,279

1,298
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

The reduction from the 1979 budget estimate to the 1979 current estimate is due to a decrease in
rental of accessories and maintenance and repair of ADP equipment in the amount of $250,000. The remaining
$271,000 is due to a realignment of requirements from the ADP function to scientific and technical
information.

2. OperationNS..sessssssssssssnssnnssnnnnnnnnnnnns 3,042 3,962 3,597 3,752

This funding provides for the programming and operation services for payroll, accounting, procure-
ment, personnel, and contracts reports. The decrease in operations in the 1979 current estimate from the
budget estimate is due to a reduction in the time sharing service partially offset by an increase in support
contractor manpower at higher wage rates than originally budgeted. The increase in the 1980 estimate is
due primarily to requirements for mass storage, replacement copiers and microfiche developer.

B. Scientific and Technical Infomation..,........... 10,091 9,132 9,960 10,479

1. Lirares. oo 86 115 181 184

The technical libraries provide reference acquisition, cataloging, translating and dissemination
services to all NASA employees. The increase in the 1979 current estimate from the 1979 budget estimate
is due to realigning the costs for the operation of the NASA Headquarters library to the education and
information function.

2. Education and Information. - - o oo oo oo 10,005 9,017 9,779 10,295

Two major activities are contained in this subfunction. The first is education and information
programs and the second is the NASA Headquarters scientific and technical information activity. The in-
crease in the 1979 current estimate over the 1979 budget estimate is due to the realignment of some of the
requirements of the NASA Scientific and Technical Information Facility (STIF) from the ADP function. The
increase in 1980 is due to support contractor wage increases.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

a. Education and inf rmati N pProgr Moo oo e oo 2,557

The educational and informational programs provide for the gathering and dissemination of infor-
mation about the agency®s programs to the mass 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, 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 (with over 30,000 teachers
participating); and participation in science fairs. The largest single program is the Aerospace Education
Science program, a touring space science education lecture demonstration unit. This program also provides
for Equal Employment Opportunity exhibits and films to relate to high schools, colleges and the public,
the key roles that women and minorities have in the US. Space Program.

b. Scientific and technical IOMaEON oo oo 7,738

The scientific and technical information activity includes the cost of the NASA Scientific and
Technical Information Facility (STIF), documentation and publication services, systems development, and
translation services. The largest requirement is the NASA Scientific and Technical Information Facility,
which is estimated to cost $3.8 million in 1980. The cost of all other information services is estimated
at approximately $3.9 million in 1980. These costs are for the documentation of worldwide aerospace
Journal and report literature; monographs and technical reviews; analyzing, evaluating, and testing new
methods and systems in the field of scientific communications to increase the effectiveness of the tech-
nical information program; and translating foreign language technical books, reports, and journal
articles required to meet the needs of NASA and its contractor scientific personnel to keep abreast of
world developments in the space science and related fields.

C. Shop Support and SIVIGS.....ocoioimimimamaaee 454 188 453 460

These funds provide for the continuation of studies on reliability cost evaluations and NASA-wide
Safety, Reliability and Quality Assurance Standards. Also included here are Graphic and Photo Processing
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Services. The change from the 1979 budget estimate to the 1979 current estimate is a result of moving
Graphic and Photo Processing Services from the Installation Common Services function to Shop Support and
Services. There is no change in the level of effort of this program for 1980

MANAGEMENT AND OPERATIONS

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

V. MANAGEMENT AND CHERATIONS.....ocooooimiciccamnees 6,029 6,978 6,919 7,256

Basis of Fund Requirements

A.  Administrative CommunicationS.uieersssoasiovessons 1,214 2,284 1,497 1,520
B. Printing and ReproduCtioN.ussssssssssssssssnnnnnas 1,043 722 1,108 1,124
C. Transportation scceessssssssssssssnnssssnnnnnnnnnns 374 182 299 304
D. Installation COmMMON ServicesS.cecessceessesssecceses 3,398 3,790 4,015 4,308

Total, Management and Operations..... 6,029 6,978 6,919 7,256
A.  Administrative QmMnIGHAS.  ocoeomoiaimae 1,214 2,284 1,497 1,520

Provides for the costs of leased lines, long distance tolls, telephone exchange services, and other
communications. The decrease in the 1979 current estimate from the 1979 budget is due primarily to the
postage costs which are now reported under the Installation Common Services function.

1. Local telephone vz 556

Includes cost of operation of telephone exchange services.
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Long distance telephone SaVBE. ... oo 794

Covers cost of leased lines and long distance tolls.

3. Nontelephone Communications (lnClUdes TXW) $rVi(ES) ..... SR EEEEEEEEEEEEEEEEEEEEEEEESE 170

B.  Printing and ReproduCtioNssssssssssssssssnsnnnnnns 1,043 722 1,108 1,124

Administrative printing includes contractual printing and related composition and binding operations.
This includes services performed by other agencies, chiefly the Government Printing Office (GP0), and by
commercial printing firms. All common processes of duplicating including photostating, blueprinting,
microfilming and other reproductions, are included. The increase in the 1979 current estimate over the
budget estimate is due primarily to reimbursing the GP0O for the Agency®s share of printing cost for the

Federal Register and the Code of Federal Regulations.

C- Transportationllllllllllllllllllllllllllllllllllll 374 182 299 304

Includes rental of trucks, as well as the movement of supplies, materials, equipment and related items.
Also included is the cost of operating and maintaining the administrative aircraft which is assigned to the
Jet Propulsion Laboratory but funded through NASA Headquarters. The increase in the 1979 current estima“te
from the budget estimate is due to two major items: purchase of motor vehicles for the Jet Propulsion
Laboratory; and increased costs for the operation and maintenance of the Beachcraft Queenaire adminis-
trative aircraft.

D. Installation Common SAVAS. oo 3,398 3,790 4,015 4,308

This function includes those services which support the Headquarters generally, such as: patent
services; maintenance and repair of office equipment and vehicles; minor Government services; contract
histories; trucking and laboring services; medical services; international support services; contractor
incentive awards; Equal Employment Opportunity community relations and fellowships; Administrator®s
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1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

representation allowance; NASA management training facility study; overseas administration support aid do-
cumentation; and administrative supplies, materials and equipment. The increase in the 1979 current
estimate over the budget estimate is due to the postage being categorized into the installation common
services function from the communications function. This is partially offset by graphics and photo pro-
cessing services being moved into the shop support and services function under Technical Services and the
photocopy equipment operation moving to the printing and reproduction service. The level of services
being provided is constant in 1979 and 1980.

1. Installation Support SVIGES. ..o e e mmamnas ~ e 2,076
Included in this category, specifically, are such services as Administrator"s representation
allowance, contract histories, minor Government services, labor and traveling services, overseas support,
contractor incentive awards, Headquarters Equal Employment Opportunity community relations and fellow-
ships, patent fees and services: and Aerospace Fellowships.

2. Medical serviceS..eeeceess et escesescseececsnssoeees e Ceeeveesasecsasnreevenereosnee 381

This funding provides for the services and required supplies of the medical health unit and in-
cludes the cost of the staff examinations support service contract.

3. Supplies, materials and eqUIPMENTsseussssssnssnnsssansnssnnssnnsnnnnnnnnnnnnnnnnnnns 1,851

This Ffunding provides for the purchase and rental of office equipment and the supplies and materials
required for the operation of NASA Headquarters.
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1980 ESTIMATES

JET PROPULSION LABORATORY

DESCRIPTION

The Jet Propulsion Laboratory (JPL) is located in Pasadena, California, approximately 20 miles north of
downtown Los Angeles. Subsidiary facilities are located at Goldstone, California, (tracking and data acqui-
sition), Edwards Air Force Base, California (propellant formulation and testing), and Table Mountain,
California (open air testing and astronomy).

At Pasadena, The Laboratory occupies 176.8 acres of land of which 155.0 acres are owned by NASA and 30.9
acres are leased. At Goldstone, facilities are located on land occupied under permit from the Army. At
Edwards Air Force Base, facilities are located on land occupied under permit from the Air Force. Facilities
at Table Mountain are located on land occupied under permit from the Forest Service of the Department of
Agriculture. The capital investment of the Jet Propulsion Laboratory, including the Deep Space Network, fixed
assets in progress, and contractor-held facilities, as of June 30, 1978, was $414,154,000.

The Jet Propulsion Laboratory is a Government-owned facility, managed, staffed, and operated by the California
Institute of Technology under a contract with NASA. The entire cost of operating the Laboratory is borne by the
Research and Development appropriation, except for the lease or purchase of administrative aircraft and the pur-
chase of passenger motor vehicles, which costs are funded from the Research and Program Management appropriation
and are included in the NASA Headquarters budget presentation. Accordingly, the Research and Program Management
type costs presented in this Special Analysis for JPL are for purposes of comparison only, and are not a part of
the NASA Research and Program Management budget.

MISSION

The Jet Propulsion Laboratory has been assigned primary responsibility for the conduct of NASA programs
concerned with scientific exploration of the planets and interplanetary space using automated spacecraft. The
Laboratory is also assigned the conduct of selected automated earth-orbital missions. Implicit in these assign-
ments is a broad range of engineering, scientific, and management functions devoted to:

1. The conduct of complete spaceflight projects, including overall project management and all phases of
project activity beginning with mission design and scientific justification and following with spacecraft

design, development, testing, and flight operations. SA 1




2. The development and operation of the Deep Space Network which provides tracking and data acquisition
services for all NASA projects involving flights of automated spacecraft beyond near-earth orbits.

3. Continuing programs of scientific investigation and supporting research and technology.
In more specific terms, Laboratory activities in support of NASA can be categorized as follows:

Planetary Exploration - Since the very beginning of the Nation's space activities, the Jet Propulsion
Laboratory has devoted a major part of its effort to the Planetary Exploration Program. The Mariner series of
spacecraft was designed and developed by JPL, and the Laboratory has had project management responsibility for
all Mariner missions, including the functions of integration, assembly, and testing of the spacecraft. The
most recently completed missions in the Mariner series are those of Mariner 9, which returned scientific data
for nearly a year from an orbit around Mars; and Mariner 10, which gathered data in a close flyby of Venus
followed by three separate encounters with Mercury. Similar to the Mariner spacecraft, the Viking Orbiters,
launched with the Viking Landers in 1976, have performed successfully and are planned to operate to Spring
1979.

In the continuing series of planetary missions, the Jet Propulsion Laboratory has management responsibility
for the Voyager Jupiter-Saturn mission. Two spacecraft have been launched, on August 20 and September 5, 1977,

and are currently operating well in cruise mode on planned trajectories. The launches occurred as intended
during a time period when the relative positions of Jupiter and Saturn were uniquely favorable for the utiliza-
tion of gravity-assist techniques to shorten flight times to Saturn. Voyager encounters at Jupiter will occur

in March and July of 1979, and at Saturn in November 1980 and August 1981. Scientific data will be gathered

on the interplanetary medium, the planets themselves, several of their large satellites, and the rings of Saturn.
The mission design includes an option to adjust the trajectory of one spacecraft as it nears Saturn and enable it
to continue on to-Uranus. The spacecraft for these missions make maximum use of previous Mariner and Viking
Orbiter designs and technology, consistent with the requirements of long-range communications, solar independent
power, and the required flight times.

The Jet Propulsion Laboratory also has project management responsibility for the Galileo mission, which was a
new project start in 1978. This mission is designed to orbit the planet Jupiter and send an instrumented probe
into the planet's atmosphere. The atmospheric probe will make direct measurements of physical and chemical
properties and will be designed to survive to a considerable depth. The orbiter will have a lifetime in orbit
of about 20 months during which it will observe Jupiter and several of its major satellites at close range.
Galileo will be the first planetary mission to be launched aboard the Space Shuttle. The launch data is
scheduled for January 1982. Jupiter encounter will occur in June 1985.

The International Solar Polar Mission (ISPM) is also managed at JPL. JPL has mission management responsibility

as well as responsibility for the U.S. spacecraft and science. The European Space Agency (ESA) has the
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responsibility for the European spacecraft and European science. The dual launch of the spacecraft will be in
1983 and the spacecraft flight will use the Jovian gravitational effect to propel the two spacecraft out of the
solar equatorial plane in order to provide a new and unique science opportunity for solar observation.

Scientific Satellites - Consistent with its role as an alternate center for earth-orbital spacecraft develop-
ment, the Laboratory has been selected to manage the Infrared Astronomy Satellite (IRAS) project. This project
will involve international cooperation with the spacecraft bus being designed and built in the Netherlands.

The NASA Ames Research Center will be responsible for the infrared telescope. Development activities are in
progress, and launch is scheduled for the second quarter of 1981.

Supporting Research and Technology - The Jet Propulsion Laboratory maintains a strong program of supporting
research and advanced technical development designed 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 electric propulsion, chemical propulsion, electronics,
and basic research in such fields as fluid physics, polymer materials, and applied mathematics.

Science Program - The Laboratory participates in 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 in space missions. Ground-based re-
search programs are carried out in 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.

Tracking and Data Acquisition - The Jet Propulsion Laboratory is responsible for the design, development,
maintenance, and operation of NASA's worldwide Deep Space Network and a Mission Control and Computing Center.
Tracking stations are located in California, Spain, and Australia. These facilities provide support not only
to JPL-managed flight missions, but also to projects such as Pioneer and Helios managed by other NASA installa-
tions and involving flights beyond near-earth orbits.

Distribution of Permanent Positions by Program

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
Direct Positions
Space Transportation SYyStEMS i e s susssasnsssannsssannnssannnnnnnn 7 6 --- ---
Space ShUttle.isuusaeeessunnnaaassannnnassssnnnnansssannnnnnns 4 4 --- ---
Space flight operationSseasessssssnsnsnsnsnnnnsnnsnanananananans 3 2 --- -




1979 1980

1978 Budget Current Budget

Actual Estimate Estimate Estimate

SPaCe SCIiBNCE avasasasasasssssanananasasassnsnnsananasnsannnsnnnns 892 972 1.105 1.104
Physics and astronNOMY cuuvassssasanasasasnssnnannnnsnsnnnnnnns 116 76 120 99
Planetary exploration.cseessassassansansnnnnnsannsnnnnnnnnnnss 757 874 966 986
Life SCIenCes .. uiiissinessnnnssnnnssnnnnssnnnssnnnssnnnnsnns 19 22 19 19
Space and Terrestrial App”cations............................. 212_ 153 190 171
Space applicationNS ceveesssssssnsnnsnnsnnnnnsnnsnnsnnnnnnnnnns 199 148 173 157
Technology utilization sseeseeusannnnnsannsnnnansnnnsnnnnnsnns 13 5 17 14
Aeronautics and Space Techn0|ogy ............................... 294 302 272 261
Aeronautical research and technology ccevseennsnnnsnnnsnnnnsns 17 15 15 15
Space research and technNolOgY tueuessnsnananananannnannnnnnnns 248 257 237 230
Energy technolOgY sveusansnnnnnannnsannnnnnnnnnnsnnnnnnnnnnnns 29 30 20 16
Space Tracking and Data SYSteMS cuesusnsnnsnnsssnnsnsnssnsnnnnnns 379 413 385 391
Tracking and data acqUiSItiONsessassansnnnnnsnnnnsnnnnnnnnnns 379 413 385 391
Subtotal. direct poSitiONS ssssasssasssasnsasnnasnsnsnnnnnns 1.784 14846 1952 1.927
Direct SUPPOItssssssassssssasssnnsanssansnnssnnsnnnsnnsnnnnnnsnns 570 581 636 620
Center Management and Operations SUPPOIt.ccssssaasssssasnsnnsnnss 1.043 1,045 1.156 1.151
Total. permanent POSItiONS cuesasunnsnnsnnsnnnsnsnnsnnnnnnnnnnns 3.397 3.472 3,744 3.698

SA 4




SUMMARY OF RESOURCES REQUIREMENTS

PUNDS
1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

I. Personnel and Related COStS.. suussnnssnsnsannsnnnnsannnnnns 96,586 101,148 114,042 113,934
11, Travel seeeesnsssnssannsannssannsannssasnsnsnssnnnssnnnsnnns 3,787 4,187 3,824 3,800
IIT. FacilitiesS ServiCeS... ceussssasnssannssnnnssnnnnsnnnnnnnnns 8,703 9,371 10,075 10,577
IV. Technical Services.... cueuesssnsssnssnsnssnsnsnnsnsnnsnsnsss 2,556 3,849 2,754 2,966
V. Management and OperationS seusesssssssssansssnnsssnnnnsnnnns 5,551 10,960 5,970 6,181

Total, fund requirement.cssscssacassnasnnassnnasnnassnnsssas 117,183 129.515 136.665 137,458

SIMULATED RESEARCH AND PROGRAM MANAGEMENT BUDGET

EXPLANATION COF CHANGES

Personnel and Related Costs - The increase from 1979 budget to the current estimate is attributable to (1)
higher starting salaries resulting from merit increases in 1978, (2) a higher manpower estimate for 1979, and

(3) the resulting increase in cost of benefits due to additional manyears and higher rate and base for calcula-
ting FICA. The decrease from 1979 to 1980 is due to the reduction of positions planned in 1980.

Travel - Travel is remaining at approximately the same level in 1980 as in 1979.

Facilities Services - The increase from 1979 budget to the current estimate results from updated estimates
for maintenance alteration and repair (+3$373,000) and for operation of facilities, including utilities
(+5284,000). The increase from 1979 to 1980 is due to higher costs of maintenance and repair, as well as higher
costs for electricity (+$342,000) and gas (+$51,000).
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Technical Services - The increase from 1979 to 1980 is due to a higher demand for these services,
principally technical documentation, library support and fabrication.

Management and Operations - The decrease from 1979 budget to current estimate results from removing the Caltech
fee and overhead from the simulated R&PM account. The increase from 1979 to 1980 is due to increased rates for
communication services and increased costs for laboratory-wide administrative support services.
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JET PROPULSION LABORATORY
FISCAL YEAR ESTIMATES
LOCATION PLAN
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JET PROPULSION LABORATORY

LEGEND

Bidg. No. Title Location Bldg. No. Title Location Bldg No Title Location 8idg. No Titte toc o
11 - Space Sciences lob E-2 103 - Fabrication Shop .. , ....... E-3 177 - Transportation Gorage . ... . D-2 249 - Visitor: Reception Bldg 2.
13 - Offices, lob & Shop D-3 106 - Test Cell (Air Fuel) ce... C-2 179 - Spacecraft Assy Facility 8-3 250 - Guard Shelter a.
18 - Structurol Teit lob D-2 107 - Test Cell ... ... ..., ... E-2 180 - Centrol Engineering Bidg B-3 251 - Gyro lob [
20 - Shop Test Cell No. 2(Lig). . .. D-2 109 - Cooling Tower (Wind Tunnel) . . C-2 182 - Bus Stop Shelter. . . .. .. . E-2 253 - Low-MagInterterence Lab. A
23 - Shop Test Cell No. 12 (Liq) . . E-2 110 - Fuel Stor Tonk. . . ... ...... c-2 183 - Physical Science lob 8-3 255 - Sewage lift Station . 8-
31 - Test Cell (Lig).. .. . ..... E-2 11l - General OfficesBldg . ... .. .. 8-2 184 - Electronic Stores . .. .4 ..C-3 256 - Model Range Control Bldg . B-i
32 - Test Cell (Liq). . D-2 114 - Cafeterio & Offices « . ... . ... c-3 185 - Progromming Office . 8-3 257 - Guard tsland . . B-2
33 - Test Cell (Liq). .. .. D-3 115 - Heating Plont (Solid) . . .. .. . D-2 186 - space Sciences Div Bldg ., A-3 258 - woter Reservoir. -7
34 - Shop Test Cell NO 33 (qu) ... D-3 116 - Propellant Storage Dock . D-3 187 - Chemicol Storoge . . . D-3 259 - Liquid Nitrogen Bottling Stor D-2
35 - Mog Flux Tonk Shelter .. Bl 117 - Test Cell (Solid) .. .... . D-2 188 - Engineering Fuc.||hesB|dg C-2 260 - Illuminator Equipment Bldg . 8-1
41 - Hi-Templob. ... . . ... . D-3 118 - Cooling Tower c-3 189 - Electronics lob-Annex . . . C-3 261 - Materiol Storoge . .C-3
42 - Test Cell {Liq). . D-3 120 - Cooling Tower .. . D-2 190 - 190A - Procurement Officer  B-4 262 - Radiometer Bldg B-1
46 - Shop Test Cell No, 42 ( L-q) .. D-3 121 - Employment Development Ctr .. E-2 191 - Hazardous Test Boy. E-2 263 - Protective Services Bidg . .C-3
47 - Plont Protection ., ........ D-2 122 - Engineering Offices . . ... . C-3 192 - Propulsion Engineering . .. . . D-3 264 - SFOF Sys Dev Lob. .......B-3
53 - Conditioning Lob (Solid) . .. .. D-3 125 - Combined Electronics . C-3 195 - Guard Shelter . . 8-3 267 - Woter Reservoir .. ... ... B-2
54 - Blending lob (Solid) . ...... D-2 126 - Systems Div Office Bldg . B-2 196 - Guard Shelter . . . B-2 268 - Pump House . ... .... . B-1
55 - Mixing lob (Solid), . D-2 129 - Test Cell (Chemistry) .. D-3 197 - Solid-Propellgnt Process Lob D-2 269 - Grounds Maintenance Bldg. C-4
57 - Test Cell (Air Fuel) . C-2 130 - Engineering Offices . - .. ... c-2 198 - Guidonce lob .c-3 270 - Sewage Metering Station . CA-J
58 - Compressor Bldg .. C-2 133 - Service Dock c-2 199 - Celestial Simulotor Bldg Cc-3 271 - Oil Barrel Slot . C-3
59 - Chemistey lob .. ... .. 0-3 134 - Shop Test Cell. E-2 200 - Plont Fngineering Services. . B-4 272 - Eost Hluminator Bldg LC-1
65 - Materiols lob . D-3 135 - Guord Shelter . A-2 201 - Corpenter Shop . . . B-4 273 - Eost Hluminator Tower . . -
67 - Microbiology Foulny . 8-2 136 - Cooling Tower . C-2 202 - Procurement Offices. . B-4 274 - Cooling Tower . C-4
71 ~ Mechanics Stares D-2 137 - Cooling Tower. . ) Cc-2 209 - IHluminotor Tower. . ., .. D-I 275 - Chemicol stor Prop Bldg . 0-2
77 - Engineering Offices . ¢c-2 138 - Engineering Offices . . C-2 210 - Blaine Track .. . ., ., . .D-1 276 - Chemicol stor Prop Bldg. . .D-2
73 - Utilities Area Storoge . D-2 140 - Mogozine X Temp . C-2 212 - Antenno lob . ... .. .. .D-1 277 - tsotope Thermoelectric lob .. .D-2
74 - Tesr Cell (Chemistry) D-3 141 - Magozine X Temp . . C-2 213 - Cooling Tower ‘A’ '8'8°'C". . B-2 278 - Helicopter Moint Hangar C-2
77 - Soil Science lob - €-2 145 - Mogazine Propellant. . . . . . D-2 218 - Credit Union. .. - +-.B-3 279 - Guard Island . 8-3
78 - Hydroulics Lob . b-3 147 - Coolirg Tower. .. .« v, D-2 220 - C.R 5. Terminal B'dg ------ C-2 280 - Static Test Tower ......... D-2
79 - Wirmd Tunnel (20 inch) . C-2 148 - Energy Conversion lob ... .. . C-2 224 - Sewer Lift Station . B-4 281 - Fireman / Guard Station . . . C-3
80 - Wind Tunnel (21 inch) .. C-2 150 - 25-ft Space Simulotor . ....... B-2 225 - Guord Shelter-Mew .C-1 283 - Metal Storage Building . . . . C-3
81 - Battery Loboratory . . ... E-2 152 - Hazardous Chemicol Stor . . Cc-3 226 - Solvent Storage Bldg . . . C-2 284 - Transportation Office 8ldg .D-2
82 - Environmental Test lob ., .. .. C-2 156 - Computer Program Office .. B-3 227 - Guard Shelter .. . B-I 285 - Arroyo Bridge. ... ..... R
83 - Electronic Ports & 157 - Engineering & Mechanics 228 - Cooling Tower (A 6 B). . .. B-2 286 - Guord 8ldg, Arroyo ... ... .. E-?

Ergineering ... ... ... C-2 Bldg =« - nmner e c-3 229 - Shielded Room Bldg. .. ,C-3 287 - Islond Guard Bldg . .. ... .. E-2
84 - Test Cell & Solid Chemlsny <. D2 158 - Material Research Proc-Lab ... C-3 230 - Space Flight OP¢"°"°"‘ 288 - Project Equipment Storage . C-2
85 - Business Systems Office. .. . C-2 159 - Pump House (Water) . ... ..... E-2 Facility .. . .. .. B-2 ‘A" Gote . .. .. .. LA-]
86 - Oxidizer Grinding (Selid) .. .. D-2 160 - Sewage Lift Station .. ....... c-3 231 - Point Shop .. . ...... . B-4 ‘8 Gote CA-D
87 - Ovens (Solid) . . .., ....... D-2 161 - Telecommunications Lob. . . . . . . c-3 232 - Spacecraft Development Bldg . 8-3 ‘C' Gote . B-2
88 - Mixing Lob (Solid). . ....... D-2 165 - Cooling Tower. . . . v ... vu. C-3 234 - lumber stor Bldg . B-4 ‘D' Gote . t-2
89 - Processing lob (Solid) . . . ... D-2 166 - Cooling Tower. ...... ... C-2 237 - Cooling Tower . ... .. D-2 '€ Gate B-3
90 - Shop Test Cell No. 51 . .. . D-2 167 - Cafeteria . . .. . . 8-3 238 - Telecommunicotions Lob 8-2 'F' Gote . B-7
91 - Air Dryer (Wind Tunnel) . . ... c-2 168 - Space Sciences trnstreets SysLub ... B-3 239 - low-TempSolid Prop Mog . .. D-2 'G' Gate A-2
92 - Cooling Tower (Wind 169 - Engineering Office Bldg . .. B-3 241 - Shipping 6 Receiving. . . B-4

Tunnel) . . ... C-2 170 - Fabrication Shop .. ....... . C-3 243 - Remote Antenno Ronge Conh . . B-l
93 ~ Vaporizer (Wlnd Tunnel) . C-2 V71 - Materials Service Bldg . .C-4 244 - Hi-Temp Stor Mog D-2
97 - Development lob 6 Offlces D-2 173 - Test Shelter .. ... .v .o u... . E-2 245 - Spectrowopy |0b B-2?
98 - Preparation Shop (Solid) .. D-2 174 - Cooling Tower seia. . .C-2 246 - Soils Test lob . .C-2
99 - Chemistry Lab (Solid) ..., ... D-3 175 - Woter Reservoir « v oo oo vuw v E-2 248 - 10-ft Spoce Simulotor .C-2 SA 9
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1980 ESTIMATES

SUMMARY OF AERONAUTICAL RESEARCH AND TECHNOLOGY
OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY

1979 1980
1978 Budget Current Budget
Actual Estimate Estimate Estimate

{Milliens of Dollars)

Research and development. ... in ittt it scannnonsucsoaasea 228.0 264.1 264.1 200.3
Construction of facilities.... . v imie o einne ninnn v 38.4 76.5 76.5 62.5
Research and program management. ... iee e ruavornons oo N 170.7 181.2 189.2 194.1
o = PR s 437.1 521.8 52%.8 556.9
Number of direct positions {(end of vear) assocciated with
aeronautical research and technology.............c... e 3,887 2,925 3,896 3,921

The objectives of the aAercnautical Re
sary technology for safer, more economic:
to maintain a strong U.S. compenitive
Department of Defense in maintainli

logy pregram are to provide the Nation with the neces-
: nd envirvommentally acceptable air transportation
i int tion aviation marketplace; and to suppert the
superioricy of 1,5, m:lizary aircraft,

b : 2 tecnnology areas judged to be the most critical

and by industry and other users of rechnolegy within and outside the

iasi i to maintain a strong vesearch and technolegy base posi-
£ : generic rasearch znd technology base is

ts. Zmphasis will bte placed on improviag

tion; and improving safety in terminal

The 1980 precgram supports the e
by special assessments, advisory group
Federal Government. The 198U '

[
e
Pt

area operations.
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In the area of conventional takeoff and landing aircraft, efforts on technology to reduce aircraft noise
and emissions, to improve terminal area safety and aircraft operations, and to evaluate the suitability of
broad specification jet fuels for use in current and future commercial jet engines will continue. Major em-
phasis will be on aircraft energy efficiency technology efforts, including the testing of individual compo-
nents to validate the technology for use in high-bypass turbofan engines as part of the energy efficient
engine program.

Rotorcraft activities will continue to address rotor aerodynamics, structures, avionics, flight dynamics,
terminal operations, engines and drive systems and rotor system design. General aviation activities will
emphasize the reduction of noise and emissions, crashworthiness and advanced low-cost avionics systems. In
vertical takeoff and landing technology, broad based technology for future military and civil aircraft ap-
plications will be continued. Supersonic cruise research will place emphasis on the interactions between
the airframe and propulsion system, long-life structural tests, and demonstration of advanced propulsion
components. Also, efforts in the area of high performance aircraft will continue on configuration aerodyna-
mics and flight testing of highly maneuverable aircraft technology concepts.

The construction of facilities request for 1980 includes the completion of the funding for the construc-
tion of the National Transonic Facility at the Langley Research Center and for the modification of the 40x80-
Foot Subsonic Wind Tunnel at the Ames Research Center. It also provides for the first part of the modifica-
tion to the Central Air System, the system that provides air to the test cells and large propulsion cells at
the Lewis Research Center; modification of the 8-Foot Transonic Pressure Tunnel to do laminar flow research
at Langley Research Center; modification of the Model Support System of the 8-Foot High Temperature Struc-
tures Tunnel at the Langley Research Center; and modification to the Static Test Facility at the Ames Re-
search Center.

The research and program management funding provides for the civil service salaries, travel, electric

power for wind tunnel operations, and other general installation costs necessary to conduct the aeronautics
program.
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RESEARCH AND DEVELOPMENT

ESTIMATED FY 1980 OBLIGATIONS FOR
EQUIPMENT TO BE PLACED AT NASA INSTALLATIONS

Program Budget Line ltem

Space Transportation SYyStEMS sssssssssssssssaassassassssssnsssasassssssassssssssssssasssssassssssasssassssssnsanssnnnnnnnns

Space ShuUttle aueusssusssasannsaanssasasassansaaunssassssssansasesssssssassssssaaesssasssassasNaasNsaassaansasassasnsannsnnnes
Space Flight OperationS sssssssssssssssssssesssassasssansasnanssenssassasnsasssssasssasssansasnnansannnansannnannnnnnns
Expendable Launch Vehicles ssssssssssssssssssssssssssssssssssssssssssssssssssnsnsmnnnnnnannssnsnsnsssnsnsnsnnnnnnnnnnns
SPACE SCIENCE awmumsnssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssasssssssansnsssnnssnsnsnnnnannnnns
Physics and ASIrONOMY suueunsssssnnssnssansaanssassnnsansssnsesssensnsssassnsssssnsssnssansassnnsnssnsnsansnansannnannnnns
Planetary Exploration.................................................................................................
Life SCIeNCES amumsmnsnsmnsnsssss s s s s s s s s s s s ss s s s s s s s s m s s s s s 6 s a0 sssssssssssassnsassnssnsanansnnnnsnnsnsannnnnnnnns

Space and Terrestrial AppliCatiONS sussssssssssssssassasassssssassssasssssssassssassssssnssasasssssanssasassasnnnnnnsnnsnnns

Aeronautics and Space TeChnNOlOQgY ssssssssnsnananananannnnnnnnnnnnnnsnssssssssssssssssssssssssnsassssssssssssnsnsnunnnnnnnns

Aeronautical Research and TechnNOlOQY sessssnssnssnssnnssnssnsnnssnsansansanssnnssnssnssnssnssnsanssnsnnssnnnnnnnnnnnnnn
Space Research and TechNOlOQY seessssnsasssnnsanssnnssnsansasnsansassssnsannssnssnsannssnsansnsnssnsannssnsannnnnnnnnnsn
Energy TechnoOlOQgY suuesusenassansnnsennssnnsanssanssnsssnsnanssanssnsanssaanssnssnsnsannssnsanssanssansnnnsannnannnnnnns

Tracking and Data ACQUISITION sasssssssssassssssasssssssssassnsssssssassasssasssssasssassssssssssssasasssssssasssnnannsnnnnnns

L D 0

1980
(Thousands of
Do1lars)

72. 305
(36. 879)
(35. 397)

(29)

5. 150

(1. 097)
(22)
(4.031)
13, 152
_32.911
(23.043)
(8. 142)
(1.726)
11.770

135. 288
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATICNS INCLUDED IN FY 1980 BUDGET

RECEIVING INSTALLATION, FY 1980 RELATED
BUILDING LOCATION, AND OBLIGATIONS FACILITY
PROGRAM BUDGET LINE . ITEM EAD CONTROL NLIMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS.) PROJECT
Space Shuttle Johnson Space Center Shuttle Procedures Provides shuttle crew 100
Bldg. 35, 72-76-01 Simulator station procedures
s imulator

Space Shuttle

Space Shuttle

Space Shuttle

Space Shuttle

Space Shuttle

Johnson Space Center
Bldg. 5, 72-76-03

Johnson Space Center
Bldg. 30, 72-77-01

Johnson Space Center
Bldg. 30, 72-77-03

Johnson Space Center
Bldg. 30, 72-78-03

Johnson Space Center
Bldg. 30, 72-80-01

Shuttle Mission Simulator

Computers for Shuttle
Data Processing Complex

Analog Event System

Orbiter Data Reduction
Complex

On-board Television

Provides both a motion base 2400
and fixed simulator with
out-the-window display

Replacement of computers 1456
in real time computer

complex

Accepts digital output 150

data from other systems
and converts to visual
media for interpretation

Computers to support 900

post flight orbiter
data reduction

Provides downlink Shuttle 150
Video prior to release

FY 1976 Modifications

to Crew Training
Facilities Bldg. 5
Co F Project 7278

FY 1977 Modifications
to the Mission Con-
trol Center Bldg.30

Ft 1978 Modifications
to Administrative
Bldg. 30
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1980 BUDGET

RECETVING TNSTALLATTON, FY 1580 RELCATED

BUILDING LOCATION, ANI) OBLIGATIONS FACILITY
PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS.) PROJECT
Space Flight Operations Johnson Space Center Dump Data Facil{ity Handles and processes all 247

Bldg. 30, 72-78-00 data recorded on-board

shuttle vehicles

Space Flight Operations Johnson Space Center Flight Planning Purchase of computer and 180
Bldg. 30, 72-79-04 (System 11) peripherals for design and
documentation of missions
for the STS to a rate of
20 flights/year.

Space Flight Operations Johnson Space Center Flight Planning Purchase of computers and 3000
Bldg. 30, 72-79-05 System LI peripherals for design and
documentation of missions
with the intent of increasing
the design capability to
60 flights/year

Space Flight Operations Johnson Space Center Hardcopy Unit To provide hardcopy of 350
Bldg. 30, 72-79-06 Digital Data display
from the SDPC

Space Flight Operations Johnson Space Center Payload Operating To provide the capability 157
Bldg. 30, 72-79-07 Control Center (POCC) to process command and
Decommutator control parameters from

several independent Payload
data streams simultaneously
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISTTION OBLIGATIONS INCLUDED IN FY 1980 BUDGET

RECEIVING INSTALLATION, FY 1980 RELATLED

BUILDING LOCATION, AND OBLIGATEONS FACLLLTY
PROGRAM BUDCET LINE TTEM EAD CONTROL NUMBLER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSLE ($ IN 'THOUS.,) PROJECT
Space Flight Operations Johnson Space Center Network Interface Provides interface 500

Bldg. 30, 72-77-04 Processor (NIP) between Mission Control

Center and space tracking
data network

Space Flight Operations Johnson Space Center Master Interface Timing Provides central timing 200
Dldg. 30, 72-77-05 System system for Misafon
Control Center (MCC)

Space Plight Operations Johnson Space Center Wide Band Recorder Records incoming data 500
Bldg. 30, 72-78-01 at Mission Control
Center
Space Flight Operatlons Johnson Space Center Display Control System Provides data and control 546
Bldg. 30, 72-78-02 interface between the dis-—

play coutrol system and
the shuttle data processing

complex
Space Flight Operatlons Johnson Space Center Digital Voice Unit Unit for converting 400
Dldg. 30, 72-78-05 digital voice from on-

board shuttle to fts
normal analog output and
also converting analog to
digital uplinks

Space Flight Operatlons Jolinson Space Center Spacelab Stmuldtor Stmulator to traln flight 800 FY 1978 Modlfication
Bldg. 5, 72-78~07 (5LS) and ground crews for the to accommodate Space-
operation and monitering Lab Support Simulator

of spacelab subsvstems nldg. 5
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDEE IN FY 1980 BUDGET

PROGRAM BUDGET LINE ITEM

RECEIVING INSTALLATION,
BUILDING LOCATION, ANI)
EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

FY 1980 RELATED
OBLIGATIONS FACILITY
PROGRAMMATIC PUKPOSE ($ IN THouUS.) PROJECT

Space Flight Operations

Space Flight Operations

Space Flight Operatlons

Space Flight Operations

Johnson Space Center
Bldg. 30, 72-79-08

Johnson Space Center
Bldg. 30, 72-79-09

Johnson Space Center
Bldg. 30, 72-79-10

Johnson Space Center
Bldg. 5, 72-79-11

Wide Band 1/F
Equipment

Payload Data Interleaver
System

Text and Graphics
System

Interim Upper Stage
Simulater (1Uss)

To provide capability 1342
to bring independent

payload high rate data

streams into JSC POCC

Downlink System to accept 491
and process Digital Data
from Shuttle PDI.

System to provide for uplink 610
of Text and Graphics infor-
mation to the Shuttle

The. IUSS will be a set of 185
equipment which will pro-
vide the added capability
to the Shuttle Mission
Simulator to train the
flight crews to monitor
and control the Interim
Upper Stage vehicle and
its subsystems. It will
essentially provide a
visual scene of the 1US

in the windows of the SMS
and allow the simulation
of vehicle dynamics within
the SMS computer complex

SA 17




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1980 BUDGET

RECEIVING INSTALTATION, Fy 1980 RELATED
BUILDING LOCATION, AND OBLTIGATIONS FACILITY
PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS.) PROJECT
Space Flight Operations Johnson Space Center Aeronautics Test Support Supports spacecraft 338
Bldg. 16, 72~80-02 System Quick Look Station aeronautics verification
testing
Space Flight Operations .Johnson Space Center Data Quality Monitoring Insures that data received 529
Bldg. 30, 72-80-03 and Testtrig Equipment is of sufficient integrity
prior to processing by the
Mission Control Center (MCC)
Space Flight Operations Kennedy Space Center Launch Processing System Supports the second 6200
_78- (LPs) for Shuttle Flow II line of facilities for
76-78-10 .
processing two shuttle
orbiters.
Space Flight Operations Kennedy Space Center Cargo Intergration Test Performs Orbiter/ 5238
76-78-11 Equipment (CITE) Cargo interface
verification prior to
cargo installation
Space Shuttle Operations Marshall Space Flight Center Replacement of EAI 80 Perform Simulations 250

Bldg. 4487, 62-80-01 Digital Portion of EAI

8900 Hybrid Computer

of Shuttle assent with

real winds; IUS and

25KW power module;

and closure path; thrust
impingement effects and
grappling capability studies
for Large Space Structures
and Teleoperator Retrieval
System
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAIOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1980 BUDGET

RECEIVING INSTALLATION, FY 1980 RELATED
BUILDING LOCATION, AND OBLIGATIONS FACILITY
PROGRAM BUDGET LINE ITEM KAD CONTROL NUMBER EQUIPPENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS.) PROJECT
Aeronautical Research Ames Research Center External Scene Generation Provides realistic 700
and Technology Bldg. 239, 21-80-01 System situatuion to the aircrew
in order to promote the
fidelity of their
performance in the "full
system™ human factors
research
Aeronautical Research Ames Research Center CDC-7600 Computer Provide expanded 300
and Technology Bldg. N-233, 21-80-02 Disk Expansion disk memory capability
Aeronautical Research AT Research Center FSAA Servo Drive System Provide solid state 250
and Technology Bldg. 243, 21-80-03 electronics for the Motion
Drive Servo Control System
for. the Flight Simulator
for Advanced Aircraft (FSM)
Aeronautical Research Ames Research Center Analog Systems Provide replacement analog 475
and Technology Bldg. 243, 21-80-04 Replacements computers for the simulation

complex
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NATIONAL AERONAUTICS AND SPACLE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT acquisITion OULICATIONS INCLUDED IN FY 1980 BUDGET

RECETVING INSTALLATTON, FY 1980 RELATED
BUILDING LOCATION, AND OBLIGATIONS FACILITY
PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THous.) PROJECT

Aeronautical Research
and Technology

Aeronautical Research
and Technology

Ames Research Center
Bldg. 210, 21-80-05

Lewis Research Center
22-79-0I

Sigma 9 (Disk o) Provide updated computer 450

and related simulator
interconnection equipment

Scientific Computer To provide increased 3200
computational speed,

increased memory capacity.

improved system reliability,

and incressed terminal

support both for test

facilities and interactive
terminals

Funding also supported
by Space Research and
Technology and other
Programs. co F
Project 2271
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SuMMARY OF MAJOR EQUIPMENT acqQuisiTION OBLIGATIONS INCLUDED IN FY 1980 BUDGET

RECEIVING INSTALLATION, FY 1980 RELATED
BUILDING LOCATION, AND OULIGATIONS FACILITY
PROGRAM BUDGET LINE ITEM EAaD CONTROL NUMBER EQuUIPMENT DESCRIPTION PROGRAMMAT IC PURPOSE ($ IN TII0US.) PROJECT
Physics and Astromomy Goddard Space Flight Center Minicomputer to support Provide computer resources 240
Bldg. 11, 51-79-02 Engineering Analysis to support structural and
thermal analyses
Physics and Astronomy Goddard Space Flight Center Gray Scale Imaging Provide displays of data 270

Life Sciences

51-80-06

Johnson Space Center
Bldg. 36, 72-80-04

Augmentation

Life Sciences Payloads
Science Monitoring Area,
Support Data Systems and
Display Equipment

from spacecraft instruments;
spectogram data, which demands
at least 16 levels of gray
shading.

Provide real-time monitoring 310
of life sciences shuttle/

spacelab experiments

F¢ 1980 Modifications
to accomodate Life
Sciences Equipment
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1980 BUDGET

PKOGRAM BUDGET LINE ITEM

RECETVING TNSTALLATTON.

BUILDING LOCATION, AND
EAD CONTROL NUMBER

EQUIPMENT DESCKIPTION

FY 1980
OBLIGATIONS

PROGRAMMATIC PURPOSE ($ IN THOUS.)

RELATED
FACILITY
PROJECT

Space Applications

Space Applications

Tracking and Data
Acquisition

Johnson Space Center
Bldg. 17, 72-80-05

Goddard Space Flight
Center 51-79-03

Goddard Space Flight
Center, Bldg. 14
51-80-01

Agriculture and Forestry

Applications Analysis
System

Landsat-D Ground
Support Equipment

Telemetry and Command
Processor (TAc)., TAC
will capture the data,
line decode/encode,
establish frame sync
and format data
compatible with
existing Payload
Operating Control
Centers (PocCC)

Computer augmentation for 1500
support of multi-crop,
multi-country remote

sensing programs

Ground Support Equipment 11000
needed for Landsat-D,

including Operations

Control Center (0CC)

Data Management System

(DMsS), Landsat-D

Assessment System (LAS) and
Transportable Ground Station

(TGS)

Required to match 300
the existing PocC's

with command

transmissions arid

non frame-

synchronized

telemetry data.

This approach of inserting
TAC front-end to

existing POCC's

minimizes the impact to
on-going support

FY 1980 Modifications
for earth resources
computer
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SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1980 BUDGET

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROGRAM BUDGET LINE ITEM

RECEIVING [INSTALLATION,
BUILDING LOCATION, AND
EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

PROGRAMMATIC PUKPOSE

Tracking and Data
Acquisition

Tracking and Data
Acquisition

Goddard Space Vlight
Center, Bldg. 14
51-R0O-02

Goddard Space Flight
Center, Bldg. 14
51-80-03

POCC Pilot Model
{POCCNET) « This
acquisition is the start
of the destgn and
procurement of several
mini/midi computers

and peripherals to be used

as a nucleus for the new
POCCNET pilot model

POCC. The pilot model
will demonstrate the
concept of distributed
processing virtual
peripherals, common
software shared resources
and computer networking

Mission Operations
Computing Facility
(MOCF). Required to
replace obsolete
Flight Dynamics and
Attitude computation
system and provide
more real time support
capability as well as
greater reliability and
economy of operation

Required to support

the mission control
workload in the 1980's
and beyond in order to
meet quick turnaround,
increased support
efficiency requirements
and to minimize develop-
ment and recurring costs
with each new mission.
The POCCNET concept is
envisioned as very cost
effective in the TDRSS/
STS/Spacelab/MMS era

Provides mission
operations support
computer capability
to GSFC POCC's as
required

FY 1980 RELATED
OBLIGATIONS FACILITY
($ IN THOUS.) PROJECT

2330

5000
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SUMMARY OF MAJOR EQUIPMENT ACQUISITION OULIGATIONS INCLUDED [N FY 1980 BUDGET

NATIONAL AEKONAUTICS AND SPACE ADMINISTRATION

PROGRAM BUDGET LINE

ITEM

RECEIVING INSTALLATION,
BUILDING LOCATION, AND
EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

PROGRAMMATIC PURPOSE

Tracking and Data
Acquisition

Tracking and Data
Acquisition

Goddard Space Flight
Center, Bldg. 14
51~80-04

Goddard Space Flight
Center, Bldg. 14
51-08-05

Space Telescope
Operations Control
Center Data System

Near Heal-Time
Transmission Facility
to receive unprocessed
Landsat data from
selected STDN stations

.and forward processed

Landsat data to Dept. of
Interior facility at
Sioux Falls,

South Dakota

Required to conduct
the real-time
operation of the
Space Telescope
observatory with
planned mission life
of 15 years. The
data system will
require new space area
of 5,000 square feet

Required to support
near real-time
transmission of
Landsat data

Fy 1980 RELATED
OBLIGATLONS FACILITY
($ IN THOUS.) PROTECT
3300 None, existing space
will be made available

340
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1980 BUDGET

PROGRAM BUDGET LINE ITEM

RECETVING INSTALLATION,
BUILDING LOCATION, AND
£aD CONTROL NUMBER

EQUIPMENT DESCRIPTION

FY 1980
OBLIGATIONS
PROGRAMMATIC PURPOSE ($ IN THOUS.)

RELATED
FACLLITY
PRO.JECT

Tracking and Data
Acquisition

Tracking and Data
Acquisition

Jet Propulsion
Laboratory
55-80-01

Wallops Flight
Center
53-80-01

Network Data Processor.
High order language
development system for
application software
design. Includes hosted
compiler For use with
Deep Space Network
standard operational
ModComp computers to
enable more efficient
development and
maintenance software
being implemented

Replacement of the

Rawin Set AN/GMD-1R

of the Rawin Observation
System. The AN/GMD-1B
consists of a seven

foot parabolic AZ-EL
antenna with antenna
control, receiver and
parametric amplifier
electronics. This
system was designed in
the 1940%s and will be
replaced by unit presently
under development

Required initially 250
for application

software development

needed for replacement

of obsolete DSN

station monitor and

control computers.

Existing 15 year old

systems require

replacement due to
unavailability of
manufacturers components

or maintenance support

and can only be continued in
operation by cannibalization
of other systems

This system is used 2S0
to track weather

instrumented balloons

and rocket payloads

and is used extensively

to track and acquire data

from constituent measuring
payloads
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