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National Aeronautics and Space Administration

President’s FY 2009 Budget Request Summary

Budget Authority, $ in millions
By Appropriation Account
By Theme FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013
Science 4,609.9 4,706.2 4,4415 4,482.0 4,534.9 4,643.4 4,761.6
Earth Science 1,198.5 1,280.3 1,367.5 1,350.7 1,250.9 1,264.4 1,290.3
Planetary Science 1,215.6 1,247.5 1,334.2 1,410.1 1,537.5 1,570.0 1,608.7
Astrophysics 1,365.0 1,337.5 1,162.5 1,122.4 1,057.1 1,067.7 1,116.0
Heliophysics 830.8 840.9 577.3* 598.9 689.4 741.2 746.6
Aeronautics 593.8 511.7 446.5 447.5 452.4 456.7 467.7
Exploration 2,869.8 3,143.1 3,500.5 3,737.7 7,048.2 7,116.8 7,666.8
Constellation Systems 2,114.7 2,471.9  3,048.2 3,252.8 6,479.5 6,521.4 7,080.5
Advanced Capabilities 755.1 671.1 452.3 484.9 568.7 595.5 586.3
Space Operations 5,113.5 5,5626.2 5,774.7 5,872.8 2,900.1 3,089.9 2,788.5
Space Shuttle 3,315.3 3,266.7  2,981.7 2,983.7 95.7 - -
International Space Station 1,469.0 1,813.2  2,060.2 2,277.0 2,176.4 2,448.2 2,143.1
Space and Flight Support 329.2 446.3 732.8* 612.1 628.0 641.7 645.4
Education 115.9 146.8 115.6 126.1 123.8 123.8 123.8
Cross-Agency Support 2,949.9 3,242.9  3,299.9 3,323.9 3,363.7 3,436.1 3,511.3
Center Management and Operations 1,754.9 2,013.0 2,045.6 2,046.7 2,088.0 2,155.3 2,211.6
Agency Management and Operations 971.2 830.2 945.6 945.5 939.8 950.5 961.3
Institutional Investments 223.8 319.7 308.7 331.7 335.9 330.4 338.3
Congressionally Directed Items - 80.0 - - - - -
Inspector General 32.2 32.6 35.5 36.4 37.3 38.3 39.2
FY 2008 Rescission** 192.5

NASA FY 2009 16,285.0 17,309.4 17,614.2 18,026.3  18,460.4 18,905.0 19,358.8

Year to Year Change 6.3% 1.8% 2.3% 2.4% 2.4% 2.4%

Budgets include all direct costs required to execute the programs. Indirect costs are now budgeted within Cross-Agency
Support.

* Deep Space and Near Earth Networks Transfer $256M to SFS in FY 2009.

** FY 2008 Appropriation rescinded $192.475M in prior-year unobligated balances, effectively reducing FY 2008 authority. Not
included in totals.

FY 2008 budgets are the enacted levels per the FY 2008 Appropriation as shown in the Agency’s FY 2009 Budget Estimates.
Totals may not add due to rounding.



National Aeronautics and Space Administration

President’s FY 2009 Budget Request Detail

FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013

Science 4,609.9 4,441.5

Earth Science 1,198.5 1,280.3 1,367.5 1,350.7 1,250.9 1,264.4 1,290.3
Earth Science Research 349.5 375.8 380.6 388.2 390.6 400.7 409.3
Research and Analysis 232.6 2433 245.7 254.0 255.5 260.3 266.5
Computing and Management 91.3 103.1 104.9 104.7 107.3 110.1 111.8
Airborne Science 25.6 26.0 26.3 25.7 24.0 26.4 27.0
Near Earth Object Observations - 34 3.7 3.8 3.8 3.9 4.0
Earth Systematic Missions 420.9 530.1 677.9 661.5 583.2 563.6 569.6
Global Precipitation Measurement (GPM) 23.8 74.4 125.8 161.7 129.8 140.0 113.3
Glory Mission 91.8 35.2 29.7 9.1 9.8 2.7 -
Landsat Data Continuity Mission 45.9 133.0 139.4 127.1 96.0 11.3 2.7
NPOESS Preparatory Project 47.3 70.0 94.4 46.3 8.6 8.9 9.2
Decadal Survey Missions 0.6 33.0 103.2 116.2 150.0 250.2 290.7
Ocean Surface Topography Mission 42.8 27.5 8.0 7.8 7.7 7.3 7.3
Other Missions and Data Analysis 168.7 157.0 177.4 193.4 181.2 143.1 146.3
Earth System Science Pathfinder 167.9 113.8 88.6 58.8 37.4 50.0 54.9
Orbiting Carbon Observatory (OCO) 84.8 35.6 25.4 9.0 1.4 - -
Aquarius 62.4 48.6 33.8 27.9 5.1 4.0 2.9
Other Missions and Data Analysis 20.6 29.6 29.4 21.9 30.8 46.0 52.0
Earth Science Multi-Mission Operations 168.0 167.8 140.5 159.1 157.9 166.5 170.9
Earth Science Multi-Mission Operations 168.0 167.8 140.5 159.1 157.9 166.5 170.9
Earth Science Technology 58.4 47.3 46.1 49.2 50.6 51.6 52.8
Advanced Technology Initiatives 14.6 8.9 8.3 9.0 9.5 9.7 9.9
Instrument Incubator 32.1 26.6 259 28.2 28.4 28.8 29.5
Advanced Info Systems Technology 11.6 11.8 11.9 12.0 12.7 131 134
Applied Sciences 33.9 45.4 33.8 33.8 31.3 32.1 32.8
Pathways 33.9 45.4 33.8 33.8 31.3 32.1 32.8
Planetary Science 1,215.6 1,247.5 1,334.2 1,410.1 1,537.5 1,570.0 1,608.7
Planetary Science Research 181.9 242.1 270.8 315.8 355.6 373.2 382.6
Planetary Science Research and Analysis 111.7 127.8 142.4 145.1 150.4 155.2 159.0
Lunar Science Research - 22.7 105.0 122.0 140.0 150.0 151.9

Operating Missions and Analysis 20.4 19.1 195 21.4 22.2 223 22.7



National Aeronautics and Space Administration

President’s FY 2009 Budget Request Detail

FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013

Education and Directorate Management 49.8 72.4 3.9 27.4 43.1 45.7 49.0
Discovery 128.3 153.0 247.0 258.3 256.0 326.1 140.5
GRAIL - - 122.4 122.8 113.1 24.9 5.7
Moon Mineralogy Mapper 6.6 2.6 2.7 2.6 0.5 - -
Discovery Future 131 103.9 50.4 49.1 65.4 239.8 90.7
Discovery Research 11.9 10.0 18.8 16.5 15.7 16.9 17.3
Operating Missions and Data Analysis 96.8 36.5 52.6 67.3 61.3 44.6 26.8
New Frontiers 106.6 132.2 263.9 250.3 232.3 227.7 236.9
Juno 87.8 108.3 245.0 225.2 168.0 14.4 17.8
Other Missions and Data Analysis 18.8 23.9 19.0 25.1 64.3 213.3 219.1
Mars Exploration 634.9 553.5 386.5 299.6 3445 341.1 413.8
2009 Mars Science Lab 416.8 305.5 223.3 69.0 54.6 37.6 -
Mars Scout (2013) 53 57.7 6.7 68.5 152.5 170.7 121.8
Mars Research and Analysis 14.2 27.4 24.9 25.9 26.7 27.1 27.5
Operating Missions and Data Analysis 171.8 149.4 131.6 136.2 110.7 105.7 264.5
JPL Building 26.8 134 - - - - -
Outer Planets 79.0 81.9 101.1 216.7 279.4 230.6 362.0
Outer Planets 79.0 81.9 101.1 216.7 279.4 230.6 362.0
Technology 84.8 84.8 64.9 69.3 69.6 71.3 73.0
Technology 84.8 84.8 64.9 69.3 69.6 71.3 73.0
Astrophysics 1,365.0 1,337.5 1,162.5 1,122.4 1,057.1 1,067.7 1,116.0
Astrophysics Research 98.9 102.2 152.3 170.4 181.0 203.0 198.9
Astrophysics Research and Analysis 52.2 50.3 61.4 65.4 69.3 72.6 77.5
Balloon Project 22.2 22.8 24.6 26.7 28.8 324 33.2
Operating Missions and Data Analysis 24.5 29.1 66.3 78.4 82.9 97.9 88.2
Cosmic Origins 790.9 807.3 674.4 571.1 515.4 485.6 458.5
Hubble Space Telescope 279.5 228.5 154.9 125.6 114.7 94.8 93.9
James Webb Space Telescope 398.6 448.3 371.9 311.1 265.1 236.1 194.9
Stratospheric Observatory for Infrared
Astronomy (SOFIA) 38.9 62.1 72.8 72.8 57.0 58.8 60.6
SIRTF/Spitzer 73.8 68.4 71.7 15.9 10.3 3.2 3.3
Astrophysics Future Missions - - 3.0 45.8 68.3 92.7 105.8
Physics of the Cosmos 201.3 159.0 157.0 219.8 249.0 271.1 326.0
Gamma-ray Large Space Telescope
(GLAST) 88.9 33.3 23.2 23.3 24.1 249 249

Joint Dark Energy Mission (JDEM) - 3.7 8.5 63.0 83.0 109.0 125.0



National Aeronautics and Space Administration

President’s FY 2009 Budget Request Detail

FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013

Herschel 11.7 14.5 27.2 17.4 17.6 17.5 16.4
Planck 6.8 8.0 9.4 8.9 6.6 6.5 6.5
Other Missions and Data Analysis 93.9 99.5 88.8 107.2 117.7 113.2 153.2
Exoplanet Exploration 184.7 162.6 48.1 67.7 68.4 96.4 126.2
Space Interferometer (SIM) 304 54.1 - - - - -
Kepler 121.8 78.9 25.2 14.9 13.9 12.6 8.8
Other Missions and Data Analysis 325 29.6 22.9 52.9 54.5 83.7 117.4
Astrophysics Explorer 89.2 106.4 130.6 93.3 43.3 11.7 6.4
Wide - Field Infrared Survey Explorer 54.1 71.8 65.2 13.0 5.2 1.6 -
NuStar - - 41.5 57.8 31.0 6.8 6.4
Operating Missions and Data Analysis 35.1 34.6 23.9 22.5 7.1 3.2 -
Heliophysics 830.8 840.9 577.3 598.9 689.4 741.2 746.6
Heliophysics Research 208.0 181.2 184.8 180.3 175.3 179.8 187.5
Heliophysics Research and Analysis 325 30.9 33.9 35.9 38.9 39.6 40.5
Sounding Rockets 31.9 30.2 45.1 47.3 48.9 49.7 51.8
ACE 4.6 5.7 4.0 3.8 4.0 4.1 4.2
Operating Missions and Data Analysis 915 81.6 715 62.1 65.0 67.3 71.4
Research Range 17.5 12.8 18.3 19.2 18.6 19.2 19.6
GSFC Building Support 30.0 20.0 12.0 12.0 - - -
Living with a Star 188.6 217.1 223.8 212.0 216.6 232.8 237.5
Solar Dynamics Observatory 144.0 90.0 24.1 14.2 14.0 14.9 141
Radiation Belt Storm Probes 12.9 7.7 154.4 154.7 1134 57.9 15.8
Solar Probe - 13.9 - 34 40.1 74.2 106.3
Balloon Array for Radiation -Belt Relativ - - 0.9 3.9 2.4 2.0 2.1
Other Missions and Data Analysis 317 35.5 44.4 35.8 46.8 83.8 99.2
Solar Terrestrial Probes 71.8 105.9 123.1 137.5 171.4 172.6 161.5
Magnetospheric Multiscale 31.1 73.2 94.6 116.0 149.3 148.8 137.5
Other Missions and Data Analysis 40.7 32.7 28.5 215 22.0 23.9 24.1
Heliophysics Explorer Program 74.4 61.0 41.3 66.8 125.1 156.0 160.1
Interstellar Boundary Explorer 45.1 30.8 9.5 6.9 1.0 - -
Other Missions and Data Analysis 29.3 30.2 31.8 60.0 124.1 156.0 160.1
New Millennium 40.8 25.8 4.3 2.2 11 - -
New Millennium 40.8 25.8 4.3 2.2 11 - -

Near Earth Networks 43.8 39.5




National Aeronautics and Space Administration

President’s FY 2009 Budget Request Detail

FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013

Near Earth Networks 43.8 39.5 - - - - -
Deep Space Mission Systems (DSMS) 203.3 210.5 - - - - -
Deep Space Network 203.3 210.5 - - - - -

Aeronautics

Aeronautics 593.8 511.7 446.5 447.5 452.4 456.7 467.7
Aviation Safety 87.3 66.5 62.6 65.9 65.0 64.5 66.5
Integrated Vehicle Health Management 30.7 22.0 19.7 19.9 18.8 18.6 19.2
Aging Aircraft 14.9 10.0 10.6 11.3 11.2 12.0 12.4
Integrated Resilient Aircraft Control 22.2 15.3 171 185 19.0 18.2 18.8
Integrated Intelligent Flight Deck
Technologies 195 19.3 15.2 16.3 16.0 15.7 16.1
Airspace Systems 102.5 100.1 74.6 72.7 74.2 75.4 78.4
NextGen - Airspace 85.1 83.3 61.3 56.0 57.3 58.5 60.8
NextGen - Airportal 17.4 16.8 13.3 16.7 16.9 16.9 175
Fundamental Aeronautics 330.4 269.9 235.4 233.2 235.2 238.6 244.6
Subsonic - Rotary Wing 36.1 30.8 25.8 26.6 26.7 26.9 28.0
Subsonic - Fixed Wing 133.9 119.9 108.4 105.3 107.6 109.1 111.5
Supersonics 67.7 53.0 44.0 44.9 44.3 45.2 46.6
Hypersonics 92.8 66.2 57.3 56.4 56.5 57.4 58.4
Aeronautics Test Program 735 75.1 73.9 75.8 78.0 78.2 78.2
Aero Ground Test Facilities 48.5 50.0 48.2 49.4 50.8 51.0 51.0
Flight Operations and Test Infrastructure 25.0 25.1 25.6 26.4 27.2 27.2 27.2

Exploration 2,869.8

Constellation Systems 2,114.7 2,471.9 3,048.2 3,252.8 6,479.5 6,521.4 7,080.5
Constellation Systems Program 2,023.6 2,341.4 2,875.1 3,221.5 6,479.5 6,521.4 7,080.5
Program Integration and Operations 661.8 530.8 748.2 815.8 2,337.0 2,332.8 3,070.0
Crew Exploration Vehicle 479.5 775.7 1,101.4 1,104.9 1,745.9 1,556.8 1,282.8
Crew Launch Vehicle 882.3 999.2 1,018.5 1,276.8 2,031.7 1,744.7 1,497.7
Cargo Launch Vehicle - 35.7 7.0 24.0 365.0 887.0 1,230.0
Commercial Crew and Cargo 91.1 130.5 173.0 31.3 - - -
Commercial Orbital Transportation
Services 91.1 130.5 173.0 31.3 - - -
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President’s FY 2009 Budget Request Detail

FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013

Advanced Capabilities 755.1 671.1 452.3 484.9 568.7 595.5 586.3
Human Research Program 148.7 146.9 151.9 152.8 153.2 158.7 162.7
ISS Medical Project 18.9 19.2 19.9 20.1 19.1 19.8 20.4
Research Infusion Projects 129.9 127.7 131.9 132.7 134.1 138.9 142.4
Exploration Technology Development 359.1 326.0 244.1 296.6 398.8 420.2 407.1
ISS Research 325 39.4 24.8 25.8 25.2 25.4 27.1
Technology Infusion Projects 326.5 286.6 219.3 270.7 373.6 394.9 380.0
Lunar Precursor Robotic Program 247.3 198.2 56.3 35.5 16.7 16.5 16.5
Lunar Precursor Robotic Program
Management 44.0 16.3 16.4 16.4 16.5 16.5 16.5
Lunar Reconnaissance Orbiter 199.2 147.5 40.0 19.1 0.2 0.1 -
Lunar Robotics Lander 4.1 343 - - - - -

Space Operations 5,113.5 5,526.2 5,774.7 5,872.8 3,089.9 2,788.5

Space Shuttle 3,315.3 3,266.7 2,981.7 2,983.7 95.7 - -
Space Shuttle Program 3,315.3 3,266.7 2,981.7 2,983.7 95.7 - -
Program Integration 511.4 470.3 489.6 614.8 95.7 - -
Flight and Ground Operations 1,066.7 1,121.8 1,031.2 955.9 - - -
Flight Hardware 1,717.2 1,674.6 1,460.9 1,413.0 - - -
Hurricane Recovery 20.0 - - - - - -
International Space Station 1,469.0 1,813.2 2,060.2 2,277.0 2,176.4 2,448.2 2,143.1
International Space Station Program 1,469.0 1,813.2 2,060.2 2,277.0 2,176.4 2,448.2 2,143.1
ISS Operations 1,469.0 1,7131 1,755.4 1,750.2 1,754.2 1,697.2 1,528.5
ISS Cargo Crew Services - 100.1 304.8 526.8 422.2 751.0 614.6
Space and Flight Support (SFS) 329.2 446.3 732.8 612.1 628.0 641.7 645.4
Space Communications and Navigation 191.3 303.9 582.9 475.2 491.3 504.8 508.5
Space Communications Networks 59.9 90.7 363.5 385.5 409.8 420.2 423.7
Space Communications Support 66.4 63.9 65.4 63.7 62.5 62.0 71.4
TDRS Replenishment 65.0 149.3 154.0 26.0 19.0 22.6 13.4
Launch Services 83.4 91.7 99.6 84.0 83.4 83.8 83.8
Launch Services 83.4 91.7 99.6 84.0 83.4 83.8 83.8
Rocket Propulsion Testing 46.4 419 41.8 44.3 44.7 44.6 44.6
Rocket Propulsion Testing 46.4 41.9 41.8 44.3 44.7 44.6 44.6
Crew Health & Safety 8.1 8.7 8.6 8.6 8.5 8.5 8.5
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President’s FY 2009 Budget Request Detail

FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013

Crew Health and Safety 8.1 8.7 8.6 8.6 8.5 8.5 8.5

Education

Education 115.9 146.8 115.6 126.1 123.8 123.8 123.8

Education 115.9 146.8 115.6 126.1 123.8 123.8 123.8
Elementary and Secondary Education 35.1 23.8 32.1 38.1 35.8 35.8 35.7
Competitive Educational Grant Program - 11.6 - - - - -
E-Education 3.6 5.8 6.8 6.7 6.7 6.7 6.8
MUREP 24.7 27.5 28.1 30.7 30.7 30.7 30.7
Higher Education 8.1 9.0 9.5 10.1 10.1 10.1 10.1
EPSCoR 12.8 12.8 8.3 10.0 10.0 10.0 10.0
NASA Space Grant 29.9 35.7 28.7 28.4 28.4 28.4 28.4
Global Climate Change Education - 7.0 - - - - -
Informal Education 1.6 - 2.0 21 21 2.1 2.1
Science Museums and Planetarium
Grants - 7.8 - - - - -
NASA Visitor Centers - 5.8 - - - - -

Cross-Agency Support

Center Management and Operations 1,754.9 2,013.0 2,045.6 2,046.7 2,088.0 2,155.3 2,211.6
Center Management and Operations 1,754.9 2,013.0 2,045.6 2,046.7 2,088.0 2,155.3 2,211.6
Facility Services 419.2 465.3 486.1 492.5 485.9 503.4 512.9
Environmental Management 20.1 27.9 28.3 28.8 29.7 30.5 31.3
Institutional Administration 611.6 573.0 591.0 595.3 606.4 624.7 641.2
Safety and Mission Assurance 28.1 41.9 43.5 44.8 46.5 47.8 49.5
SMA Technical Authority 13.9 25.5 25.4 26.0 26.7 27.5 28.4
Science & Engineering - 200.4 206.4 207.1 214.6 221.4 228.4
Center Investments Account 164.9 92.5 81.3 72.3 81.2 87.3 93.1
Test Services - 16.9 16.9 16.8 17.1 175 18.1
Information Services 226.6 258.2 255.7 252.6 257.2 262.9 267.2
Security Program 94.0 113.1 110.8 111.7 1154 118.8 121.3
Fabrication - 9.8 7.0 5.1 5.5 5.7 5.7
Other Personnel Costs 65.0 74.2 76.1 714 73.2 74.4 77.2

Vi
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President’s FY 2009 Budget Request Detail

FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013

Technical Excellence 111.6 114.4 117.0 122.1 128.5 133.2 137.5
Agency Management and Operations 971.2 830.2 945.6 945.5 939.8 950.5 961.3
Agency Management 363.2 361.5 414.6 422.5 430.6 438.8 447.3

Agency Management 363.2 361.5 414.6 422.5 430.6 438.8 447.3
Safety and Mission Success 174.1 161.6 163.4 165.4 167.3 169.3 171.3

Safety and Mission Assurance 49.8 42.2 42.9 43.4 43.8 44.2 44.6

Chief Engineer 90.7 87.7 87.0 88.2 89.4 90.6 91.9

Chief Health and Medical Officer 4.7 2.8 4.1 4.1 4.2 4.2 4.2

Independent Verification and Validation 29.0 29.0 29.3 29.7 30.0 30.3 30.6
Agency IT Services (AITS) 173.2 133.1 163.9 145.9 133.1 133.5 133.9

IT Management 59.9 33.2 242 249 235 223 223

Applications 75.8 68.0 61.4 65.0 61.7 62.0 62.2

Infrastructure 375 31.9 78.4 56.0 48.0 49.1 495
Innovative Partnerships Program 189.2 146.8 175.7 181.9 178.0 178.1 178.1

Small Business Innovative Research 124.4 103.7 117.9 124.1 124.1 124.1 124.1

Small Business Technology Transfer

Research 14.9 125 14.1 14.1 14.1 14.1 14.1

Partnership Development 41.0 21.2 24.1 254 22.3 22.2 22.0

SBIR-STTR- Program Support 8.6 8.5 9.1 7.8 7.0 7.2 7.4

Future Centennial Challenges - - 4.0 4.0 4.0 4.0 4.0

Independent Project Review Capability - 0.8 - - - - -

FAST - - 2.0 2.0 2.0 2.0 2.0

Investment Seed Fund - - 4.0 4.0 4.0 4.0 4.0

Innovation Transfusion - - 0.5 0.5 0.5 0.5 0.5

Space Product Development 0.3 - - - - - -
Strategic Capabilities Assets Program 715 27.2 28.0 29.8 30.7 30.7 30.7

Simulators 115 10.9 115 11.9 12.3 12.3 12.3

Thermal Vacuum Chambers 7.5 7.7 7.2 8.2 8.4 8.4 8.4

Arc Jets 9.9 8.6 9.3 9.7 10.0 10.0 10.0

Microgravity Flight Services 0.1 - - - - - -

Space Power Facility Upgrades 42.0 - - - - - -

SCAP Maintenance Projects 0.6 - - - - - -
Institutional Investments 223.8 319.7 308.7 331.7 335.9 330.4 338.3
Institutional Construction of Facilities 160.4 243.2 233.9 260.5 269.6 279.1 286.9

Institutional Construction Of Facilities 160.4 243.2 233.9 260.5 269.6 279.1 286.9

Vii



National Aeronautics and Space Administration

President’s FY 2009 Budget Request Detail

FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013

Environmental Compliance and Restoration 3.4 76.5 74.8 71.2 6.3 51.3 51.4
Environmental Compliance and
Restoration 63.4 76.5 74.8 71.2 66.3 51.3 51.4
Congressionally Directed ltems - 80.0 - - - - -
Congressionally Directed Items - 80.0 - - - - -

Inspector General

Inspector General 32.2 32.6 35.5 36.4 37.3 38.3 39.2
IG Program 32.2 32.6 5.5 36.4 37.3 8.3 39.2
Inspector General 32.2 32.6 35.5 36.4 37.3 38.3 39.2

NASA FY 2009 16,285.0 17,309.4 17,614.2 18,026.3 18,460.4 18,905.0 19,358.8

viii
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NASA FY 2009 Budget Request Summary

Message from the Administrator

NASA's Mission is to pioneer the future in space exploration, scientific discovery, and aeronautics
research. NASA's FY 2009 budget request, a 1.8% increase over FY 2008, addresses a balanced set
of priorities among these goals for our Nation's civil space and aeronautics programs as set forth by
the NASA Authorization Act of 2005 (P.L. 109-155), the FY 2008 Omnibus Appropriations Act (P.L.
110-161), the Vision for Space Exploration, the National Aeronautics Research and Development
Policy, and NASA's Strategic Plan.

NASA is making steady progress in the assembly of the International Space Station in accordance
with our commitments to our fifteen international partners. Completing the Space Station, retiring the
Space Shuttle in 2010 and managing the transition from the Space Shuttle to the Orion Crew
Exploration Vehicle and Ares launch vehicles are, collectively, the greatest management challenges
facing NASA since Apollo.

Within the Science portfolio in FY 2009, we are accelerating Earth science missions pursuant to the
recent National Academies decadal survey, initiating development of an outer planets flagship
mission, and increasing the funding for lunar science missions, among many other exciting initiatives.

In aeronautics, we address the fundamental research challenges facing the Next Generation Air
Transportation System while also developing world-class aeronautics expertise and capabilities.
NASA is also pursuing innovative partnerships with commercial companies that will better leverage
private investment toward NASA's strategic goals.

We have a lot of hard work ahead of us, and are deploying our workforce to meet the challenges of
that work. Last fall, we assigned new leadership roles and responsibilities for exploration and science
missions to NASA's ten field Centers to carry out this work, and are reinforcing the core technical
capabilities within our Centers.

In order to implement the direction in the FY 2008 Omnibus Appropriation to establish seven NASA
appropriations accounts in the FY 2009 budget request, we must end the practice of requesting the
budget for each program and project to be provided in "full cost". It simply requires too much effort in
comparison for the marginal benefit which it provides. Thus, the budgets for NASA's programs and
projects are requested only in terms of direct cost, and not the additional indirect costs associated with
operating NASA's centers, safety and mission success, and Agency management and operations.
The direct budgets will continue to reflect labor and travel costs associated with each program and
project. The indirect costs are now budgeted solely within the Cross Agency Support account, and not
in the NASA programs and projects. We will strive to ensure that these changes, the result of
Congressional direction, are transparent to our stakeholders, and we will continue to track the full cost
of our programs.

Finally, February 1st, we recognized the five year anniversary of the Space Shuttle Columbia tragedy,
as a touchstone to measure our progress since those dark days. Our journey into space continues
because we are dedicated to the missions before us and are resolute in conducting them in a credible,
effective, and affordable manner. We must invest our time, resources, and energy wisely. The
President's FY 2009 budget request for NASA represents such an investment.

DL by —

Khichiael L. Gollm
Administrator
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FY 2007 Highlights

Below are FY 2007 performance highlights for each NASA Strategic Goal and Sub-goal. Details
appear in the Annual Performance Report in the Management and Performance section.

Strategic Goal (SG) 1: "Fly the Shuttle as safely as possible until its retirement, not later than 2010." In
December 2006, STS-116 delivered to the International Space Station (ISS) the P5 truss, supplies,
and Sunita Williams to relieve German astronaut Thomas Reiter. The crew reconfigured the ISS power
system and retracted the P6 solar array. After repairing damage caused by a hailstorm, NASA
launched STS-117, which delivered the S3/S4 truss, supplies, and Clayton Anderson, who relieved
Williams. The crew deployed solar arrays and radiators on the new truss, configured the ISS for
activation of the Oxygen Generation System (OGS), and repaired a loose thermal blanket on the
Shuttle's right Orbital Maneuvering System pod. In August, STS-118 delivered supplies and the S5
truss, which the crew installed. The crew activated the Station-Shuttle Power Transfer System
(SSPTS), which enables mission flexibility at ISS through extended orbiter stays. STS-118 also was
the first flight of Educator Astronaut Barbara Morgan.

SG 2: "Complete the International Space Station in a manner consistent with NASA's International
partner commitments and the needs of human exploration." In May and June 2007, ISS crew
completed three extravehicular activities (EVAS) for maintenance, science, and assembly tasks. The
new S3/S4 truss increased the Station's power capability. The OGS rack will allow the ISS to
accommodate a six-member crew and enable NASA to further develop and validate life-support
technology for long-duration human space missions. The S5 truss, when paired with the next truss
(S6), will enable installation of additional solar arrays. In August, crew conducted three more EVAs for
maintenance, science, and assembly tasks, including repair of the Carbon Dioxide Removal Assembly
and activation of the SSPTS.

SG3: "Develop a balanced overall program of science, exploration, and aeronautics consistent with
the redirection of the human spaceflight program to focus on exploration."

Strategic Sub-Goal (SSG) 3A: "Study Earth from space to advance scientific understanding and meet
societal needs." Scientists at NASA's Goddard Space Flight Center and the University of Colorado
developed an innovative technique to estimate, with unprecedented spatial detail, the growth and
shrinkage of major drainage systems of the Greenland and Antarctic ice sheets. For Greenland, these
results show significant ice loss in the southeastern section of the ice sheet, as well as modest losses
elsewhere, while the interior has been growing. The estimated net change in mass (101 gigatonnes
per year) is equivalent of 0.3 millimeters per year of sea level rise.

SSG 3B: "Understand the Sun and its effects on Earth and the solar system.”" NASA launched four
satellites to explore and understand the dynamics of the Sun and its interactions with Earth. The
missions revealed that: the occurrence of polar mesospheric clouds is increasing; the Sun's magnetic
field is much more turbulent and dynamic than previously thought; and the processes that power the
auroras progress at a rate faster than expected. The missions are a major step toward refreshing the
aging Heliospheric Great Observatory constellation of satellites, noted as a potential risk to this Sub-
goal in the FY 2006 Performance and Accountability Report.

SSG 3C: "Advance scientific knowledge of the origin and history of the solar system, the potential for
life elsewhere, and the hazards and resources present as humans explore space." Cassini used its
powerful radar to see through the dense, hazy atmosphere of Saturn's moon, Titan, and obtain a clear
image of lakes in the north polar region. The atmosphere is approximately two percent methane,
similar to the percentage of water in Earth's atmosphere. At Titan's temperature, methane can exist as
solid, liquid, or gas, just as water does on Earth, and the moon has methane clouds, rain, lakes, rivers,
and erosion features. Titan also has a methanological cycle that acts like Earth's hydrological cycle.
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SSG 3D: "Discover the origin, structure, evolution, and destiny of the universe, and search for Earthlike planets."
Scientists used the Hubble Space Telescope (HST) to create a 3-D map showing the distribution of dark matter
in the universe, providing the best evidence that normal matter, largely in the form of galaxies, accumulates
along the densest concentrations of dark matter. The map reveals a loose network of filaments that grew over
time and intersect in massive structures at the locations of clusters of galaxies. The map stretches halfway back
to the beginning of the universe and shows how dark matter has grown increasingly "clumpy" as it collapses
under gravity. Mapping dark matter's distribution in space and time is fundamental to understanding how
galaxies grew and clustered over billions of years.

SSG 3E: "Advance knowledge in the fundamental disciplines of aeronautics, and develop technologies for safer
aircraft and higher capacity airspace systems." NASA, in partnership with the Air Force Research Lab and
Boeing Phantom Works, completed flight experiments of the X-48B Blended Wing Body (BWB) advanced
aircraft. The BWB is a hybrid configuration combining the best attributes of a conventional tube-and-wing aircraft
with a flying wing. It has the potential to meet expected future Next Generation Air Transportation System
requirements for low noise, low emissions, and high efficiency, with the added ability to land and take-off on
shorter runways than current aircraft.

SSG 3F: "Understand the effects of the space environment on human performance, and test new technologies
and countermeasures for long-duration human space exploration." NASA completed the final on-orbit part of the
Renal Stone study, which began in 2001. NASA is examining astronaut diet logs and urine collections from 20
subjects to test whether potassium citrate is an effective countermeasure against the formation of kidney stones
while crews are in orbit. The risk of kidney stones is elevated in space due to the mobilization of calcium from
bone loss and the effects of microgravity on fluid distribution in the body.

SG 4: "Bring a new Crew Exploration Vehicle into service as soon as possible after Shuttle retirement." The
design, development, and acquisition phases for the Constellation Systems Program and its associated projects
(Orion, Ares |, Ground Operations, Mission Operations, and EVA) are on schedule. Cost, schedule, and
performance trades will continue throughout the design cycle as the system design matures and gains fidelity.
The Preliminary Design Review in fall 2008 will establish a formal baseline for the Program.

SG 5: "Encourage the pursuit of appropriate partnerships with the emerging commercial space sector." The
Commercial Crew and Cargo Program broadened its encouragement of the emerging commercial launch
industry by signing unfunded Space Act Agreements (SAA) with five new participants: Constellation Services
International, PlanetSpace, SpaceDev, SpaceHab, and t/Space. Pursuant to the SAA with the funded
participants, NASA provided funds as participants successfully met agreedupon milestones (obtaining
commercial funding, holding design reviews, fabricating hardware, etc.) and terminated the SAA when a
participant missed agreed-upon milestones.

SG 6: "Establish a lunar return program having the maximum possible utility for later missions to Mars and other
destinations." NASA's Lunar Crater Observation and Sensing Satellite (LCROSS) and Lunar Reconnaissance
Orbiter (LRO) will launch in late 2008. LCROSS's use of it's Atlas Centaur booster as impactor will detect water
ice in the impact plume. LRO will create a comprehensive atlas of the Moon's topography for safe landing sites
and lunar resources and study the radiation environment. NASA also demonstrated a prototype technology to
form water from lunar regolith for potentially reducing the amount of consumables transported to a lunar or
Martian outpost.
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NASA’s Budget Structure Adjustments

NASA implemented a full cost management system, to include budgeting and execution, in FY 2004 to
improve the Agency’s understanding of the true costs of projects and increase the efficient use of
resources. After three years of full cost implementation, NASA conducted a review to determine the
effects on Agency operations. The review revealed that indirect allocations were more complex than
necessary, and that the indirect allocation approach created disadvantages for NASA’s smaller
research Centers.

The Agency addressed those Center impact issues last year in NASA’s FY 2008 President’s Budget
Request by applying a single Agency-wide rate for Center Management and Operations for all nine
Centers based on project direct budget. (The indirect costs for NASA’s Jet Propulsion Laboratory are
included in its contract rates as a Federally Funded Research and Development Center.)

The FY 2008 Omnibus Appropriations Act (P.L. 110-161) directed NASA to modify the Agency’s FY
2009 appropriations account structure from three accounts (Science, Aeronautics, and Exploration;
Exploration Capabilities; and Inspector General) to seven accounts (Space Operations, Exploration
Systems, Science, Aeronautics, Education, Cross Agency Support, and Inspector General). The FY
2009 President's Budget Request is presented in the new seven-account structure.

To execute this new appropriations account structure across NASA’s 10 Centers, the Agency must
fund its indirect activities separately, instead of receiving allocations from each of the different
appropriation accounts. Direct project funding continues to include the full cost of resources to
execute projects including procurement, labor, travel, and test and fabrication services. Center
Management and Operations, Corporate G&A, and Institutional Investments funding are budgeted in
the Cross Agency Support (CAS) appropriations account. The FY 2009 CAS and Inspector General
sections are presented in direct dollars for FY 2007 onward, and provide comparisons to the FY 2008
President’s Budget Request in direct dollars. The other appropriation accounts based on Mission
Directorates, Themes, programs and projects compare the FY 2009 President's Budget Request in
direct dollars to the FY 2008 President's Budget Request in full cost. The Major Program Annual
Report (MPAR) baseline cost estimates in the Management and Performance section were adjusted to
reflect the use of direct cost budgeting for FY 2007 onward.

Sum-5



NASA FY 2009 Budget Request Summary

President’s FY 2009 Budget Request

Budget Authority, $in millions
By Appropriation Account
By Theme FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013
Science 4,609.9 4,706.2 4,441.5 4,482.0 4,534.9 4,643.4 4,761.6
Earth Science 1,198.5 1,280.3 1,367.5 1,350.7 1,250.9 1,264.4 1,290.3
Planetary Science 1,215.6 1,247.5 1,334.2 1,410.1 1,5637.5 1,570.0 1,608.7
Astrophysics 1,365.0 1,337.5 1,162.5 1,122.4 1,057.1 1,067.7 1,116.0
Heliophysics 830.8 840.9 577.3* 598.9 689.4 741.2 746.6
Aeronautics 593.8 511.7 446.5 447.5 452.4 456.7 467.7
Exploration 2,869.8 3,143.1 3,500.5 3,737.7 7,048.2 7,116.8 7,666.8
Constellation Systems 2,114.7 2,471.9 3,048.2 3,252.8 6,479.5 6,521.4 7,080.5
Advanced Capabilities 755.1 671.1 452.3 484.9 568.7 595.5 586.3
Space Operations 5,113.5 5,526.2 5,774.7 5,872.8 2,900.1 3,089.9 2,788.5
Space Shuttle 3,315.3 3,266.7 2,981.7 2,983.7 95.7 - -
International Space Station 1,469.0 1,813.2 2,060.2 2,277.0 2,176.4 2,448.2 2,143.1
Space and Flight Support 329.2 446.3 732.8* 612.1 628.0 641.7 645.4
Education 115.9 146.8 115.6 126.1 123.8 123.8 123.8
Cross-Agency Support 2,949.9 3,242.9 3,299.9 3,323.9 3,363.7 3,436.1 3,511.3
Center Management and
Operations 1,754.9 2,013.0 2,045.6 2,046.7 2,088.0 2,155.3 2,211.6
Agency Management and
Operations 971.2 830.2 945.6 945.5 939.8 950.5 961.3
Institutional Investments 223.8 319.7 308.7 331.7 335.9 330.4 338.3
Congressionally Directed
ltems - 80.0 - - - - -
Inspector General 32.2 32.6 35.5 36.4 37.3 38.3 39.2
FY 2008 Rescission** 192.5
NASA FY 2009 16,285.0 17,309.4 17,614.2 18,026.3 18,460.4 18,905.0 19,358.8
Year to Year Change 6.3% 1.8% 2.3% 2.4% 2.4% 2.4%

Budgets include all direct costs required to execute the programs. Indirect costs are now budgeted within Cross-Agency
Support.

* Deep Space and Near Earth Networks transfers $256 million to Space and Flight Support in FY 2009.

** FY 2008 Appropriation rescinded $192.475M in prior-year unobligated balances, effectively reducing FY 2008 authority.
Not included in totals.

FY 2008 Budgets are the enacted levels per the Agency’s FY 2009 Budget Estimates. Totals may not add due to rounding.
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Science

The Science Mission Directorate (SMD) conducts scientific exploration, enabled by access to space or
near-space, to help NASA achieve Strategic Goal 3. SMD's four science Sub-goals under Strategic
Goal 3 are focused through a "Theme" as follows:

- Earth Science Theme: "Study Earth from space to advance scientific understanding and meet
societal needs.";

- Planetary Science Theme: "Advance scientific knowledge of the origin and history of the solar
system, the potential for life elsewhere, and the hazards and resources present as humans explore
space.";

- Heliophysics Theme: "Understand the Sun and its effects on Earth and the solar system."; and

- Astrophysics Theme: "Discover the origin, structure, evolution, and destiny of the universe, and
search for Earth-like planets.".

FY 2007 FY 2008

Budget Authority ($ millions) Actual Enacted FY 2009 FY 2010 FY 2011 FY 2012 FY 2013
FY 2009 President's Budget 4,609.9 4,706.2 4,441.5 4,482.0 4,534.9 4,643.4 4,761.6
Request

Earth Science 1,198.5 1,280.3 1,367.5 1,350.7 1,250.9 1,264.4 1,290.3
Planetary Science 1,215.6 1,247.5 1,334.2 1,410.1 1,537.5 1,570.0 1,608.7
Astrophysics 1,365.0 1,337.5 1,162.5 1,122.4 1,057.1 1,067.7 1,116.0
Heliophysics 830.8 840.9 577.3 598.9 689.4 741.2 746.6
FY 2008 President's Budget 5,466.8 5,516.1 5,5655.3 5,600.6 5,656.9 5,802.7 --
Request

Earth Science 1,464.5 1,497.3 1,545.8 1,520.1 1,411.2 1,353.2 -
Planetary Science 1,411.2 1,395.8 1,676.9 1,720.3 1,738.3 1,748.2 --
Astrophysics 1,563.0 1,565.8 1,304.2 1,268.9 1,266.2 1,393.8 --
Heliophysics 1,028.1 1,057.2 1,028.4 1,091.3 1,241.2 1,307.5 -
Total Change from FY 2008 -856.9 -809.9 -1,113.8 -1,118.6 -1,122.0 -1,159.3 4,761.6
President's Budget Request

Note: FY 2009 President's Budget Request is in Direct Dollars and represents the July 2007 Operating Plan for the 2007 actual,
the 2008 Omnibus Appropriations Act (P.L. 110-161) for the 2008 enacted, and the 5-year Proposed Budget Estimates for 2009
through 2013. FY 2008 President's Budget Request is in Full Cost and represents the as-delivered February 5, 2007 Budget
Estimate Book. Due to the change from reporting full-cost to direct, NASA's program budgets will appear to have declined.
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Aeronautics

NASA's Aeronautics Research Mission Directorate (ARMD) conducts high-quality, cutting-edge
research that generates innovative concepts, tools, and technologies to enable revolutionary advances
in our Nation's future aircraft as well as in the airspace in which they will fly. ARMD programs will
facilitate a safer, more environmentally friendly, and more efficient national air transportation system.
In addition, NASA's aeronautics research will continue to play a vital role in supporting NASA's human
and robotic space exploration activities.

FY 2007 FY 2008

Budget Authority ($ millions) Actual Enacted FY 2009 FY 2010 FY 2011 FY 2012 FY 2013
FY 2009 President's Budget 593.8 511.7 446.5 447.5 452.4 456.7 467.7
Request

Aeronautics 593.8 511.7 446.5 4475 452.4 456.7 467.7
FY 2008 President's Budget 529.3 554.0 546.7 545.3 549.8 554.7 --
Request

Aeronautics 529.3 554.0 546.7 545.3 549.8 554.7 --
Total Change from FY 2008 64.5 -42.3 -100.2 -97.8 -97.4 -98.0 467.7
President's Budget Request

Note: FY 2009 President's Budget Request is in direct dollars and represents the July 2007 Operating Plan for the 2007 actual,
the 2008 Omnibus Appropriations Act (P.L. 110-161) for the 2008 enacted, and the 5-year Proposed Budget Estimates for 2009
through 2013. FY 2008 President's Budget Request is in Full Cost and represents the as-delivered February 5, 2007 Budget
Estimate Book. Due to the change from reporting full-cost to direct, NASA's program budgets will appear to have declined.
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Exploration

The Exploration Systems Mission Directorate (ESMD) develops capabilities and supporting research
and technology that enable sustained and affordable human and robotic exploration. ESMD is also
developing a robotic precursor mission, human transportation elements, and life support systems for
the near-term goal of lunar exploration.

FY 2007 FY 2008

Budget Authority ($ millions) Actual Enacted FY 2009 FY 2010 FY 2011 FY 2012 FY 2013
FY 2009 President's Budget 2,869.8 3,143.1 3,500.5 3,737.7 7,048.2 7,116.8 7,666.8
Request

Constellation Systems 2,114.7 2,471.9 3,048.2 3,252.8 6,479.5 6,521.4 7,080.5
Advanced Capabilities 755.1 671.1 452.3 484.9 568.7 595.5 586.3
FY 2008 President's Budget 4,152.5 3,923.8 4,312.8 4,757.8 8,725.2 9,076.8 --
Request

Constellation Systems 3,232.5 3,117.6 3,664.2 4,1315 8,038.4 8,368.4 --
Advanced Capabilities 920.0 806.2 648.6 626.3 686.8 708.4 --
Total Change from FY 2008 -1,282.7 -780.7 -812.3 -1,020.1 -1,677.0 -1,960.0 7,666.8
President's Budget Request

Note: FY 2009 President's Budget Request is in Direct Dollars and represents the July 2007 Operating Plan for the 2007 Actual

Column, the 2008 Omnibus Appropriations Act (P.L. 110-161) and the 5-year Proposed Budget estimates for 2009 through 2013.
FY 2008 Adjusted President's Budget Request is in Full Cost and represents the as-delivered February 5, 2007 Budget Estimate
Book. Due to the change from reporting full-cost to direct, NASA's program budgets will appear to have declined.
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Space Operations

The Space Operations Mission Directorate (SOMD) is responsible for providing mission critical space
exploration services to both NASA customers and to other partners within the United States and
throughout the world: flying the Space Shuttle to assemble the International Space Station; ensuring
safe and reliable access to space; maintaining secure and dependable communications between
platforms across the solar system; and ensuring the health and safety of our Nation's astronauts.

At the heart of SOMD is nearly half a century of experience at safely and reliably building, flying, and
maintaining some of the world's most advanced and complex aerospace systems. The Vision for
Space Exploration and the NASA Strategic Plan recognize the role of the International Space Station
as a unique orbital outpost for carrying out the scientific and engineering research needed for
prolonged stays on the Moon and Mars. The lessons being learned during the construction and
operation of the International Space Station are directly applicable to the challenges that may be faced
by explorers on the lunar and Martian surfaces.

FY 2007 FY 2008

Budget Authority ($ millions) Actual Enacted FY 2009 FY 2010 FY 2011 FY 2012 FY 2013
FY 2009 President's Budget 5,113.5 5,526.2 5,774.7 5,872.8 2,900.1 3,089.9 2,788.5
Request

Space Shuttle 3,315.3 3,266.7 2,981.7 2,983.7 95.7 - -
International Space Station 1,469.0 1,813.2 2,060.2 2,277.0 2,176.4 2,448.2 2,143.1
Space and Flight Support (SFS) 329.2 446.3 732.8 612.1 628.0 641.7 645.4
FY 2008 President's Budget 6,108.3 6,791.7 6,710.3 6,625.7 3,036.6 2,978.0 -
Request

Space Shuttle 4,017.6 4,007.5 3,650.9 3,634.4 116.2 -- --
International Space Station 1,762.6 2,238.6 2,515.1 2,609.2 2,547.5 2,600.8 -
Space and Flight Support (SFS) 328.1 545.7 544.3 382.0 3729 377.2 --
Total Change from FY 2008 -994.7 -1,265.6 -935.6 -752.9 -136.5 111.8 2,788.5
President's Budget Request

Note: FY 2009 President's Budget Request is in Direct Dollars and represents the July 2007 Operating Plan for the 2007 actual,
the 2008 Omnibus Appropriations Act (P.L. 110-161) for the 2008 enacted, and the 5-year Proposed Budget Estimates for 2009
through 2013. FY 2008 President's Budget Request is in Full Cost and represents the as-delivered February 5, 2007 Budget
Estimate Book. Due to the change from reporting full-cost to direct, NASA's program budgets will appear to have declined.
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Education

The Office of Education (referred to as Education) partners with academia, professional associations,
industry, and other agencies to provide teachers and faculty with experiences that capitalize on the
excitement of NASA's missions and provides meaningful, content-rich educational programs to inspire
students at all levels to pursue careers in fields related to Science, Technology, Engineering, and
Mathematics (STEM). Education's programs strive to reach and connect with youth, and to excite and
inspire them into becoming the next generation of scientists, inventors, technicians, and explorers.

FY 2007 FY 2008

Budget Authority ($ millions) Actual Enacted FY 2009 FY 2010 FY 2011 FY 2012 FY 2013
FY 2009 President's Budget 115.9 146.8 115.6 126.1 123.8 123.8 123.8
Request

Education 115.9 146.8 115.6 126.1 123.8 123.8 123.8
FY 2008 President's Budget 167.4 153.7 152.8 152.7 149.8 149.6 --
Request

Education 167.4 153.7 152.8 152.7 149.8 149.6 -
Total Change from FY 2008 -51.5 -7.0 -37.2 -2