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access planning efforts, the most recent report being issued on Jan
uary 9, 2017. Further, OSTP shall report to the Committee on an 
annual basis on the progress of departments and agencies in imple
menting their public access plans, including relevant measures of 
progress, and regarding additional steps being taken to improve ac
cess to the results of Federally funded research. In addition, at 
least 90 days prior to making any changes to the Federal Govern
ment's public access policies as outlined in the 2013 OSTP memo
randum on "Increasing Access to the Results of Federally Funded 
Scientific Research," the Committee directs OSTP to submit to the 
Committee a report on the costs and budgetary impact of such 
changes. The report shall include a complete analysis of any newly
created costs, including any potential new costs for grant recipi
ents. 

NATIONAL SPACE COUNCIL 

The Committee recommends $1,965,000 for the National Space 
Council, which is equal to the fiscal year 2020 appropriation and 
the same as the request. 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

The Committee recommends $22,629,000,000 for the National 
Aeronautics and Space Administration (NASA), which is equal to 
the fiscal year 2020 appropriation and $2,616,985,000 below the re
quest. 

NASA's fiscal year 2021 request, much like the 2020 amended 
budget request, reflected the Administration's ominous shift away 
from legacy programs and programs with clear environmental and 
educational benefits. The Administration's shift in priorities is 
most evident in its budget request of nearly $3,400,000,000 (nearly 
$2,800,000,000 above the fiscal year 2020 level) for the Human 
Landing System and Advanced Cislunar and Surface Capabilities 
initiatives. These programs are being rushed to meet a politically 
motivated timeline to again place humans on the Moon's lunar sur
face in a little over four years. In order to fund this massive expan
sion, the Administration chose to either reduce or eliminate many 
critical legacy programs, including Earth science programs that 
help monitor the environment, measure global climate change, and 
track rising sea levels. These programs include: The Plankton, Aer
osol, Cloud, ocean Ecosystem (PACE) Earth-observing satellite; the 
Climate Absolute Radiance and Refractivity Observatory 
(CLARREO) sensor on the International Space Station, designed to 
lay the foundation for future long-term observations of Earth's cli
mate; and NASA's Carbon Monitoring System that achieves levels 
of precision and accuracy to monitor, report, and verify the levels 
of carbon stocks and fluxes in Earth's atmosphere. Additional pro
grams that were proposed for elimination in the Administration's 
budget request are: The Wide Field Infrared Survey Telescope 
(WFIRST), now named the Nancy Grace Roman Space Telescope, 
a NASA observatory designed to work in conjunction with the 
James Webb Space Telescope, with a view 100 times greater than 
that of the Hubble Space Telescope; and the entire Science, Tech
nology, Engineering, and Mathematics (STEM) Engagement ac
count. The Committee rejects these proposals and has included 
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nearly $1,500,000,000 above the request to support these critical 
programs, including additional funding for competitive research 
grants within Earth Science and a $6,000,000 increase over the fis
cal year 2020 appropriation for the STEM Engagement account. 

The Committee's program and project recommendations for 
NASA are included in the consolidated funding table below and in 
narrative direction throughout this report. The Committee reminds 
NASA that any deviations from the amounts included in the table 
below are subject to section 505 requirements of this Act. When 
executing its budget for fiscal year 2021, NASA shall incorporate 
the funding levels established in both the table and the narrative 
direction. NASA is reminded that comity has existed between the 
Congress and the Executive Branch with respect to abiding by lan
guage included in this report and in the accompanying bill. The 
Committee expects NASA to respect this long-standing practice. 

Science: 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

(In thousands of dollars) 

Program 

Earth Science .............................................................................................................................................. . 
Planetary Science ........................................................................................................................................ . 
Astrophysics ................................................................................................................................................ . 
James Webb Space Telescope .................................................................................................................... . 
Heliophysics ................................................................................................................................................ . 

Total, Science ..................................................................................................................................... . 

Aeronautics .......................................................................................................................................................... . 

Space Technology ................................................................................................................................................. . 

Exploration: 
Orion Multi-purpose Crew Vehicle .............................................................................................................. . 
Space Launch System (SLS) Vehicle Deployment ...................................................................................... . 
Exploration Ground Systems ....................................................................................................................... . 
Exploration Research and Development ..................................................................................................... . 

Total, Exploration ............................................................................................................................... . 

Space Operations ................................................................................................................................................. . 

Science, Technology, Engineering, and Mathematics (STEM) ............................................................................. . 

Safety, Security and Mission Services ................................................................................................................. . 

Construction and Environmental Compliance and Restoration .......................................................................... . 

Office of Inspector General .................................................................................................................................. . 

Total, NASA ........................................................................................................................................ . 

SCIENCE 

Amount 

$2,021,800 
2,713,400 
1,306,200 

423,000 
633,100 

7,097,500 

819,000 

1,100,000 

1,400,500 
2,600,000 

459,700 
1,557,400 

6,017,600 

4,052,200 

126,000 

2,953,400 

419,100 

44,200 

$22,629,000 

The Committee provides $7,097,500,000 for Science, which is 
$41,400,000 below the fiscal year 2020 appropriation and 
$791,000,000 above the request. 

Earth Science.-The recommendation includes $2,021,800,000 for 
Earth Science programs. Despite the overwhelming benefits to the 
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economy, coastal regions, and to humankind generally, the Admin
istration once again proposed for elimination virtually all major 
missions that incorporate selected ocean color and atmospheric aer
osol measurement capabilities needed to ensure continuity and ad
ditional capability in the measurement record, and that dem
onstrate measurement technologies for a larger future mission to 
improve detection of climate trends. These missions, aimed at un
derstanding the Earth system and its response to natural and 
human-induced forces and changes, will help determine how to pre
dict future changes and mitigate or adapt to them. The President's 
fiscal year 2021 budget request, like the Administration's requests 
of prior years, chooses to eliminate missions totaling nearly 
$180,000,000 that address human-induced forces regarding climate 
change. The Committee rejects the Administration's proposal, has 
included adequate funding to continue such programs, and expects 
NASA to comply with Committee direction. 

Earth Science Research and Analysis and Carbon Monitoring.
The Committee recommends no less than $346,400,000 for Earth 
Science Research, which is $36,500,000 greater than the requested 
level. Within this amount, $10,000,000 is directed for the Carbon 
Monitoring System, which was eliminated in the Administration's 
fiscal year 2021 budget request. 

Plankton, Aerosol, Cloud, ocean Ecosystem (PACE).-The Com
mittee provides $145,100,000, which is $14,100,000 greater than 
the fiscal year 2020 appropriation and $145,100,000 greater than 
the Administration's request, which would have eliminated the 
Plankton, Aerosol, Cloud, ocean Ecosystem (PACE) mission. The 
Committee does not concur with the Administration's proposal to 
terminate this mission, which it also proposed terminating in the 
fiscal year 2020 request, and instead the Committee maintains 
funding at this level due to this mission's unique scientific value, 
including for aiding critical parts of the U.S. coastal economy like 
commercial fishing. The data to be generated by PACE builds upon 
a multi-decade effort by NASA and other Federal agencies to gen
erate information from space that helps, for example, to charac
terize and assess the health of the fisheries environment and to 
more accurately assess the status of fish stocks, as well as to help 
identify the extent and duration of harmful algal blooms. Such 
unique observational information cannot be replicated elsewhere, 
and industry itself does not have the financial means to acquire 
wide scale data such as that generated by PACE and its precursor 
missions. Therefore, the Committee sees any effort to terminate 
this mission as shortsighted and based upon incomplete analysis of 
the benefits of PACE's data to U.S. coastal economies, the provision 
of which is an inherently governmental responsibility. In providing 
this appropriation, the Committee directs NASA to provide a re
port, concurrent with the fiscal year 2021 operating plan, on 
NASA's efforts to maintain a 2022 launch date for this mission and 
directs NASA to include adequate funding for PACE in the fiscal 
year 2022 budget request. 

Climate Absolute Radiance and Refractivity Observatory Path
finder (CLARREO) Pathfinder.-The Committee provides 
$24,500,000 for this mission, $1,500,000 less than the fiscal year 
2020 appropriation and $24,500,000 greater than the Administra
tion's request, which would have eliminated the mission. The Com-
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mittee does not concur with the Administration's proposal to termi
nate the mission in its fiscal year 2021 budget request, just at it 
did in the fiscal year 2020 request, because the CLARREO Path
finder mission demonstrates measurement technologies required 
for a future mission recommended in the 2007 Earth science 
decadal survey focused on improving detection of climate trends. 
Therefore, the Committee additionally directs NASA to include ade
quate funding for CLARREO in the fiscal year 2022 budget re
quest. 

In situ Ocean Data.-In support of the need to understand 
Earth's systems through calibrated and validated global satellite 
observations, the Committee encourages NASA to continue collabo
rating with other Federal science agencies and to evaluate, expand, 
and formalize the use of in situ ocean data from Unmanned Sur
face Vehicles, including from commercial sources, as appropriate, to 
better inform the Agency's weather prediction capabilities. Further, 
within 90 days of enactment of this Act, NASA shall report to the 
Committee on the use of unmanned surface vehicles. 

Earth System Science Pathfinder Venture Class and GeoCARB 
Missions.-Within the amounts provided for Earth Science, the 
Committee recommends up to $376,600,000 for NASA's Earth Sys
tem Science Pathfinder missions. Within this amount, funding is 
included for Venture Class and Geostationary Carbon Cycle Ob
servatory (GeoCARB) missions. NASA's Venture Class Missions 
provide frequent flight opportunities for high-quality, low-cost 
Earth science investigations that can be developed and flown in 
five years or less. NASA selects the investigations through open 
competitions to ensure broad community involvement and encour
age innovative approaches. Successful investigations enhance our 
capability to understand the current state of the Earth system and 
enable continual improvement in the prediction of future changes. 
The GeoCARB mission is due to launch in Summer 2022 and will 
demonstrate the feasibility of using a commercial communications 
satellite to host a scientific instrument which will measure vegeta
tion off-gassing and help detect fugitive methane emissions, while 
also serving as a cost-saving model for future Earth Science re
search needs. 

University Small Satellite Missions.-The Committee supports 
NASA's collaborative efforts with U.S. colleges and universities to 
conduct research through small spacecraft missions, including 
CubeSat and SmallSat missions. The Committee believes these 
competitively selected projects led by principal investigators at in
stitutions of higher education help train the next generation of sci
entists and provide much-needed research. The Committee directs 
NASA to provide not less than $30,000,000 for these missions. 

Small Satellite Launch Services.-To enhance the breadth of re
search achieved using small satellite platforms and bolster NASA's 
overall scientific objectives, the Committee directs NASA to work 
with commercial industry to examine ways for small satellite mis
sions to procure launch services that are more tailored to their mis
sion dependent orbits, locations, and schedules, while minimizing 
launch costs. NASA shall report on such findings within 180 days 
of enactment of this Act. 

Planetary Science Research and Analysis-Technosignature Re
search.-The Committee understands that NASA's Research Op-
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portunities in Space and Earth Science Exoplanets Research Pro
gram (XRP) element, jointly managed by four Science Divisions 
(Earth Science, Planetary Science, Astrophysics, and Heliophysics), 
allows technosignature proposals, including observational, theo
retical, and archival proposals focused upon the detection of 
technosignatures. Such proposals are within scope of the XRP, ex
cept for archival proposals that exploit data within a NASA public 
domain archive. The Committee encourages NASA to continue this 
research. 

Lunar Discovery and Exploration.-The Committee provides 
$410,000,i.D00 for the Lunar Discovery and Exploration program, in
cluding ;i,22,000,000 for the Lunar Reconnaissance Orbiter and
$70,000,000 for the new Lunar Future initiative to address the
strategic knowledge gaps important for human exploration of the 
Moon. 

Commercial Lunar Payload Services (CLPS).-The Committee 
provides $212,500,000 for Commercial Lunar Payload Services
(CLPS), which is $132,500,000 greater than the fiscal year 2020 ap
propriation. The Committee strongly encourages NASA to provide 
funding under this program for lunar landers and rovers majority
designed, developed, and built in the United States, and, in addi
tion, to the extent practicable, designed, developed, or built by one 
or more U.S. small businesses. 

Planetary Defense.-Within Planetary Science, Planetary Defense 
programs, the Committee provides $150,000,000, equal to the re
quested level, to fund NASA's Planetary Defense program, and 
within this amount, recommends not less than $66,400,000 for the
Double Asteroid Redirection Test (DART) mission. 

NASA shall continue to support a network of search and charac
terization observatories and the data processing and analysis re
quired to understand the near-Earth population of small bodies. 
NASA shall continue instrument formulation for a potential space
based infrared capability, the NEO Surveillance Mission, that 
would support NEO survey objectives as identified in the 2019 Na
tional Academies study and the goal of finding at least 90 percent
of the 140 meter and larger near-Earth asteroids.

Ground-based Observatories.-The Committee provides continued 
sustained funding for existing ground-based observatories, includ
ing the Arecibo Observatory. Accordingly, NASA shall maintain no 
less than the required full funding levels for its use of the National 
Science Foundation's ground-based telescopes to fulfill its planetary 
protection mission. 

New Frontiers missions.-The Committee provides $179,000,000 
for New Frontiers missions. The New Frontiers program explores 
our solar system with medium-class spacecraft missions. Within 
the New Frontiers program, possible mission destinations and the 
science goals for each competitive opportunity are limited to spe
cific science targets announced for the competition aligned with the 
scientific goals and priorities as described in the Planetary Science 
Decadal Survey. 

Mars Exploration Program.-The Committee provides 
$570,i.D00,000, which is equal to the fiscal year 2020 appropriation
and ;i,41,500,000 greater than the requested level, for the Mars Ex
ploration Program to ensure ongoing operations of Mars mission 
architecture ahead of the anticipated landing of the Mars 2020 mis-
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sion as well as further development of a Mars Sample Return mis
sion to be launched in 2026. Within funds provided, $250,000,000 
is included for Mars Sample Return. Given that sample return was 
the highest priority of the previous planetary science decadal sur
vey, NASA shall provide the Committee with a year-by-year future 
funding profile for a planned focused Mars sample return mission 
to be ready for a 2026 launch. In addition, the Committee endorses 
the mid-term decadal survey recommendation for NASA to develop 
a comprehensive Mars program architecture, strategic plan, and 
management structure that maximizes synergy among existing and 
future domestic and international missions and science optimiza
tion at the architectural level. 

Mars 2020.-The Committee provides the requested level for 
Mars 2020. NASA is directed to ensure timely operations of Mars 
mission architecture ahead of the anticipated landing of the Mars 
2020 mission as well as further development of a Mars Sample Re
turn mission to be launched in 2026. 

Mars Odyssey 2001.-Within the funds available, up to 
$11,000,000 is to continue ongoing operations of the Mars Odyssey 
2001 mission. Mars Odyssey was launched in 2001 and is in its 
eighth extended mission phase. Mars Odyssey has served as a sig
nificant relay asset for communications with NASA Mars surface 
explorers over the past two decades. 

Commercial Deep Space Communications Relay.-NASA is di
rected to study the feasibility of establishing a commercial deep 
space communications relay program to help ensure sustained op
erations in deep space. Within 180 days of enactment of this Act, 
the Committee directs NASA to submit a report outlining the find
ings of such a feasibility study. 

Jupiter Europa Missions.-The Committee provides 
$403,500,000, which is $189,100,000 less than fiscal year 2020 ap
propriation and equal to the requested level, for the Europa Clipper 
Mission. The Clipper mission will explore Europa, the smallest of 
the four Galilean moons orbiting Jupiter, and investigate its habit
ability. The Committee understands that in order to stay on sched
ule, the mission desires to select a launch vehicle in 2020, and 
NASA is evaluating options to expedite time to orbit. The Com
mittee believes that the Clipper mission should use a vehicle to 
support a launch to reduce overall mission costs and complexity 
and expedite science results in concert with the decadal survey. 
Since fiscal year 2016, funding for the Europa program has been 
conditioned on the use of an SLS rocket as the launch vehicle. This 
is because, among other advantages when compared to alternative 
expendable launch vehicles, an SLS will require less costly radi
ation mitigation measures, extend the life of the Clipper, reduce 
risk via a larger payload capacity, and return valuable data to sci
entists faster due to the greatly reduced travel time. Yet, the Com
mittee still has not received a suitable explanation from NASA re
garding whether there will be sufficient SLS launch vehicles to 
support this mission and human space exploration missions. The 
Committee strongly encourages NASA to proceed with plans to use 
the SLS and intends to investigate whether an SLS will be avail
able for the mission. 

The Committee directs that at any time following the enactment 
of this Act, that if NASA determines that it must initiate plans to 
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procure any launch vehicle other than an SLS for a Europa mis
sion, an immediate report shall be provided to the Committee out
lining the justification for such decision. 

Jupiter Europa Lander.-The Committee provides no additional 
funding for the Jupiter Europa Lander. Development of an Ocean 
World Technology mission is a priority and the Committee encour
ages research and development to continue. The Committee under
stands that funding previously provided is sufficient to continue re
search and development through fiscal year 2021. However, the 
Committee directs NASA to include adequate funding in fiscal year 
2022 for continued research and development in anticipation of the 
next planetary science decadal survey. 

Icy Satellites Surface Technology.-The Committee provides no 
less than $35,000,000 for Icy Satellites Surface Technology to meet 
the science goals for the Jupiter Europa mission as recommended 
in previous Planetary Science Decadal surveys and to enable a 
lander and Ocean Worlds Technology mission by the next decade, 
based on input from the next Planetary Science Decadal survey. In
vestments in landing, mobility, sampling, communications, autono
mous operations, and power technology for low-temperature envi
ronments should be prioritized. 

Earth Science Decadal.-The Committee supports the rec
ommendations of the National Academy of Sciences' Earth Science 
and Applications from Space Decadal Survey report and directs 
NASA to implement its findings to the extent practicable. As ar
ticulated by the report, NASA should plan to select future missions 
that address high-priority target observables in the designated and 
explorer categories. Within the funds provided, up to $75,000,000 
is for NASA to begin development, planning, and technology for up 
to two designated observable missions to meet the application goals 
as recommended in the previous Earth Science Decadal survey. 

Stratospheric Observatory for Infrared Astronomy (SOFIA).
Within Astrophysics, the Committee provides $85,200,000, which is 
$73,200,000 greater than the requested level, for the Stratospheric 
Observatory for Infrared Astronomy (SOFIA) ongoing scientific 
mission, for which the Administration had proposed minimal fund
ing aimed at phasing out the program. Working collectively with 
other space telescopes, including Hubble and Spitzer, these observ
atories create a comprehensive web of information and data that 
spans both the electromagnetic spectrum and time itself. 

Earth's Radiation Budget.-The Committee supports research 
into the Earth's radiation budget and encourages NASA to collabo
rate with NOAA to establish a baseline of understanding of the 
chemistry of the stratosphere through monitoring and observations. 

Nancy Grace Roman Space Telescope (formerly named the Wide 
Field Infrared Survey Telescope (WFIRST)).-The Committee pro
vides $505,200,000, which is $505,200,000 greater than the Admin
istration's requested level, which would have eliminated the Roman 
Telescope. This mission was included as the highest priority in the 
2010 Astrophysics Decadal Survey. Within this total, the rec
ommended amount shall include continued development of the 
coronagraph as a technology demonstration mission. The Roman 
Telescope continuation is essential to unravel the secrets of dark 
energy and dark matter, search for and image exoplanets, and ex
plore many topics in infrared astrophysics. 



123 

James Webb Space Telescope (JWST).-The Committee provides 
$423,000,000, which is equal to the Administration's requested 
level. Additionally, as noted in section 534 of this Act, in deter
mining the formulation and development costs under Section 536 
of the Commerce, Justice, Science, and Related Agencies Appro
priations Act, 2020 (Public Law 116--93), such costs shall not be 
considered to include any costs directly related to preventing, pre
paring for, and responding to the impacts of a global pandemic 
health crisis. 

Life and Physical Sciences.-The Committee encourages NASA to 
conduct studies that evaluate the effects of zero gravity and deep 
space radiation on development through non-human mammalian 
embryologic experiments using the International Space Station and 
for NASA to bolster its Development Biology program. 

AERONAUTICS 

The Committee provides $819,000,000 for Aeronautics, which is 
$35,100,000 greater than the fiscal year 2020 appropriation and 
equal to the requested level. 

Hypersonics Technology Project.-Within amounts provided, not 
less than $60,000,000 is for NASA's ongoing Hypersonics Tech
nology Project. Hypersonic flight involves speeds of Mach 5 and 
above and holds the potential for new military and civilian capa
bilities. Traditionally, NASA has pioneered advances in the flight 
regime and works closely with the Department of Defense (DoD) to 
mature necessary capabilities, while focusing on the fundamental 
research that will lead to new, long-term capabilities to lay the 
foundation for potential future civil and commercial use. Program 
managers should continue to coordinate closely with partners in 
the DoD to enable NASA to leverage investments in ground and 
flight activities and to develop and validate advanced physics-based 
computational models as building blocks toward a long-term vision 
for high-speed hypersonic air transport. The Committee strongly 
encourages NASA to continue to explore additional opportunities to 
increase hypersonics research by supplementing planned activities 
with public-private partnerships with the goal of developing ad
vanced hypersonic capabilities and integrated systems through 
cost-sharing agreements with commercial partners, while sus
taining hypersonic competency for national needs and simulta
neously advancing fundamental hypersonic research. 

Subsonic Aircraft Technologies.-To support a new generation of 
ultra-efficient, sustainable transonic transport aircraft, the Com
mittee provides funding within Aeronautics, as requested, for sub
sonic advanced technology development and testing, as well as 
funding for research, development and demonstration of high-rate 
production composite materials. 

The Committee remains supportive of X-Plane demonstrators 
currently in production and believes increased investments in inno
vative aircraft structures and advanced flight demonstrators will 
enable this new generation of aircraft. 

Aerosciences Evaluation and Test Capabilities.-The committee 
fully funds the Aerosciences Evaluation and Test Capabilities wind 
tunnel management program at the requested level. 

Advanced Carbon/Carbon Material Characterization.-The Com
mittee recognizes that significant testing is required to mature ad-
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vanced materials for future applications. Due to extreme tempera
tures, hypersonic glide vehicles require specialized three-dimen
sional woven carbon/carbon composite material. The Committee en
courages NASA to collaborate with industry and academia to de
velop and test the next generation of lower cost advanced materials 
for hypersonic applications by combining the expertise of legacy 
three-dimensional carbon/carbon suppliers with advances in auto
mation and material technologies developed for commercial aero
space. 

Electric Air Flight.-The Committee encourages strengthening 
collaborations between NASA, the Department of Energy, and na
tional laboratories to overcome energy storage challenges for mobil
ity such as electric air flight. The Committee is encouraged by 
NASA's efforts within its Electrified Powertrain Flight Demonstra
tion project, which focuses on flight demonstrations that advance 
the state-of-the-art in megawatt-class more-electric aircraft to en
able enduring leadership of the U.S. aviation industry for the ben
efit of the country and the U.S. flying public. In fiscal year 2021, 
NASA plans to conduct testing of a flight-weight, flight-like electric 
inverter at megawatt-class power level under simulated altitude 
conditions of 30,000 feet. 

Priority Technology Investments.-The Committee encourages 
NASA to accelerate research and development for next generation 
commercial engine technologies for Electrified Aircraft Propulsion, 
Small Core Gas Turbine, Transonic Truss-Braced Wing, and High
Rate Composite given these four key technology programs form the 
foundation of the 2030 Next Generation Propulsion system, which 
will offer both fuel consumption and carbon emission savings for 
Single Aisle aircraft. 

SPACE TECHNOLOGY 

The Committee recommends $1,100,000,000 for Space Tech
nology, which is equal to the fiscal year 2020 appropriation and 
$478,300,000 below the requested level. 

Space Technology Mission Directorate.-The Committee reaffirms 
its support for the independence of the Space Technology Mission 
Directorate and recognizes that its current status enables it to sup
port the development of a wide array of various technologies. This 
diverse portfolio contains technology development activities that 
have broad applications beyond human exploration and that help 
to meet the agency's science objectives, establish new commercial 
and academic partnerships, and stimulate the growth of the na
tion's technology sector. This approach also ensures that NASA 
technologists and their external partners maintain the ability to 
address long-term strategic goals rather than only focusing on 
short-term, mission-specific objectives. In addition, the Direc
torate's direct engagement with the academic community is sup
porting the development of the next generation of space tech
nologists. The Committee directs NASA to preserve the Direc
torate's focus across NASA and in support of each of the mission 
directorates. 

Regional economic development.-The Committee provides 
$8,000,000, which is equal to the fiscal year 2020 appropriation 
and $8,000,000 above the Administration's requested level, which 
would have eliminated the program. NASA's regional economic de-
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velopment program focuses on partnerships with State and re
gional economic development organizations as they expand space
related commercial opportunities designed to address NASA mis
sion needs. Within 120 days of the enactment of this Act, NASA 
shall provide a report to the Committee that details the metrics for 
this program's success, economic development benefits realized 
from prior year funding, and anticipated economic development 
benefits resulting from fiscal year 2021 funding. 

Technology Demonstration Mission-Satellite Servicing I Restore
L.-The Committee provides $227,000,000, which is $47,000,000 
greater than the fiscal year 2020 appropriation and $93,500,000 
greater than the requested level, for the Restore-L program to con
duct an orbital refueling mission in 2022. These funds shall be 
used exclusively for activities related to and associated with the 
Restore-L spacecraft and any demonstrations that it will conduct or 
support. The Committee recognizes and encourages the develop
ment of satellite servicing to benefit not only NASA, but the De
partment of Defense, the Intelligence Community, and the private 
sector. Moreover, the Committee directs NASA to encourage other 
government entities to take full advantage of Restore-L's capabili
ties. 

Solar Electric Propulsion.-The Committee provides $60,000,000, 
which is $1,600,000 greater than the fiscal year 2020 appropriation 
and $11,300,000 greater than the requested level, for solar electric 
propulsion activities. According to NASA, high-powered solar elec
tric propulsion can efficiently propel more ambitious robotic science 
and human exploration missions beyond the Earth and into deep 
space. Furthermore, solar electric propulsion will enable more effi
cient orbit transfer of spacecraft and accommodate the increasing 
power demands for government and commercial satellites. 

Flight Opportunities Program.-The Committee provides 
$30,000,000, which is $5,000,000 greater than the fiscal year 2020 
appropriation and $10,000,000 greater than the request for the 
Flight Opportunities Program, to enable NASA to continue to part
ner with commercial industry to advance technologies for sub-or
bital and orbital launch vehicles for small payloads, with the aim 
to increase affordability of those technologies and to allow for more 
frequent access to relevant launch environments, including low
Earth orbit. This funding fills a research gap by offering several 
minutes of microgravity research at a relatively low price. Of this 
amount, not less than $5,000,000 is dedicated for competitively se
lected opportunities in support of payload development and flight 
of K-12 and collegiate educational payloads. The Committee en
courages NASA to leverage the Flight Opportunities Program for 
flights of payloads spanning the Agency's mission directorates, in
cluding Science, Human Exploration, and STEM Engagement, and 
for cross-cutting mission objectives, including both science and edu
cation. 

Other Technology Demonstration, Archinaut.-The Committee 
provides $20,500,000 for On Orbit Servicing and Manufacturing 
Demonstration-2. In partnership with commercial industry, NASA 
develops and demonstrates technologies required to manufacture, 
assemble, and aggregate large and/or complex systems in space uti
lizing robotic and additive manufacturing technology. 
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Nuclear thermal propulsion technology .-The Committee provides 
$110,000,000, which is equal to the fiscal year 2020 enacted 
amount, and $110,000,000 greater than the Administration's re
quested level, which would have eliminated the program, for con
tinued development and demonstration of a nuclear thermal pro
pulsion system. The Committee looks forward to receiving a plan 
for the design of a flight demonstration, as directed in the Com
merce, Justice, Science, and Related Agencies Appropriations Act, 
2020 (Public Law 116-93). To date, the Committee has not received 
this plan that was directed within 180 days of enactment. 

EXPLORATION 

The Committee provides $6,017,600,000 for Exploration, which is 
equal to the fiscal year 2020 appropriation and $2,744,100,000 
below the requested level. 

Orion.-The Committee provides $1,400,500,000, which is 
$6,200,000 less than the fiscal year 2020 appropriation and equal 
to the requested level for Orion. NASA shall keep the Committee 
informed of the status of activities related to Orion, the European 
Service Module, and ongoing activities related to integration of 
Orion with Space Launch System and associated ground infrastruc
ture. 

Space Launch System (SLS).-The Committee provides 
$2,600,000,000, an increase of $14,100,000 above fiscal year 2020 
and $342,900,000 above the Administration's request. Within the 
amount provided, not less than $400,000,000 is provided for SLS 
Block lB Development, $400,000,000 above the Administration's 
request. Additionally, the Committee encourages NASA to study 
the procedures required to designate an integrator for private sec
tor customers who wish to acquire an SLS vehicle. Additionally, the 
Committee directs NASA to engage an independent reviewer with 
aerospace production management experience to conduct a review 
of SLS completion costs and provide such reviewer with direct ac
cess to SLS program managers and production and pricing data, to 
determine how the cost of future flights of the SLS can be reduced. 
Further, the Committee directs NASA to undertake all work nec
essary in fiscal year 2021 toward completion of the SLS Block lB 
as though the Block lB were in the critical path for Exploration 
Mission-3. Additionally, NASA shall make necessary facility modi
fications to accommodate SLS Block lB missions. 

Exploration Ground Systems (EGS).-The Committee provides 
$459,700,000, which is $130,300,000 less than the fiscal year 2020 
appropriation and $75,000,000 greater than the requested level, for 
Exploration Ground Systems (EGS). Within this amount, the Com
mittee provides $75,000,000 for the Second Mobile Launcher (ML-
2). ML-2 is the ground structure that will be used to assemble, 
process, and launch the SLS Block lB rocket and Orion spacecraft 
from launch complex LC-39B. 

Advanced Cislunar and Surface Capabilities.-The recommenda
tion includes funding for Advanced Cislunar and Surface Capabili
ties. As part of the formulation of the fiscal year 2022 budget re
quest, the Committee directs NASA to assess use of current part
nerships as well as new public-private partnerships, for services 
from large lunar cargo delivery systems. As part of this assess
ment, the Committee directs NASA to evaluate the possibility of 
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demonstration m1ss1ons from large lunar cargo delivery systems 
prior to any operational mission. 

Lunar Lander Development.-Funding is provided for the lunar 
lander office to lead the support of NASA's lunar lander develop
ment oversight. 

SPACE OPERATIONS 

The Committee provides $4,052,200,000 for Space Operations, 
which is $88,000,000 below the fiscal year 2020 appropriation and 
$135,100,000 below the requested level. 

Commercial Crew and Cargo Program.-Within the amounts pro
vided for Space Operations, the recommendation includes 
$1,778,000,000 for the Commercial Crew and Cargo program. The 
Committee strongly encourages NASA to invest these funds into a 
diverse group of cargo suppliers, with varying capabilities, to be 
able to meet future mission sizes, needs, and goals. 

21st Century Launch Complex Program.-Within the amounts 
provided for Space Operations, the recommendation includes up to 
the fiscal year 2020 levels for the 21st Century Launch Complex 
Program. The Committee remains concerned with efforts directed 
toward filling critical maintenance, capacity, and range safety gaps 
at NASA launch facilities. 

Rocket Propulsion Test program.-The Committee provides the 
requested amount for the Rocket Propulsion Test program, which 
is $1,100,000 greater than the fiscal year 2020 appropriation. 

In-Space Manufacturing.-The Committee encourages NASA to 
continue its efforts to develop partnerships with universities to le
verage efforts, complement ongoing work, and fill gaps in the devel
opment of manufacturing, recycling systems, and processes de
signed to operate in the space environment. Specifically, the part
nership should have a special focus on in-situ generated materials, 
recycling, workforce development, and commercialization. As NASA 
missions accelerate, there will be an increased need to support sus
tainable missions. More sustainable exploration missions will need 
to be more flexible by providing in-space and on-surface manufac
turing, as well as on-orbit servicing and assembly capabilities. 
Such capabilities have the potential to produce significant cost sav
ings and reduce mission risks by reducing launch mass and giving 
in-space options rather than reliance on spares. 

Active Debris Removal.-To support remediation efforts as well 
as future commercial ventures in active debris removal (ADR), the 
Committee urges NASA to develop a comprehensive strategy to 
transition technology concepts resulting from its investments in 
Small Business Innovation Research (SBIR), Small Business Tech
nology Transfer (STTR) programs, and Space Technology Research, 
Development, Demonstration, and Infusion (REDDI) programs to 
the commercial space industry. 

Center for the Advancement of Science in Space (CASIS).-The 
Committee is aware of an independent review commissioned by 
NASA in August 2019 regarding the Center for the Advancement 
of Science in Space (CASIS). The report, completed on February 4, 
2020 but not released until April 6, 2020, sharply criticized and 
found serious issues with the management of the International 
Space Station National Laboratory (ISSNL) by CASIS, the non
profit organization contracted by NASA to manage the ISSNL. The 
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independent review team found fundamental issues with how the 
ISSNL was set up, including its inability to do work for NASA. The 
report stated, "To preclude the ISSNL from conducting work for its 
sponsor meets neither the spirit nor intent of a National Labora
tory." The panel found that the agreement between NASA and 
CASIS was poorly structured, lacking flexibility, resulting in un
professional behavior on the part of NASA and un-businesslike be
havior on the part of CASIS. Further, the report found that there 
was no representation for the user community and that there is lit
tle insight into how projects are selected for flight by CASIS. The 
panel made several recommendations for improving the manage
ment of CASIS and the ISS National Lab, many of which NASA 
accepted and has ensured that it will take steps to implement. The 
Committee expects NASA to adhere to its commitment to imple
ment the panel recommendations and directs that NASA and 
CASIS brief the Committee within 90 days of the enactment of this 
Act regarding its actions. 

Commercial LEO Development.-The agreement includes 
$15,000,000 for Commercial LEO Development. As NASA works to 
develop a commercial ecosystem in low-Earth orbit, the Committee 
encourages NASA to continue working with U.S. industry to sup
port supply-side proposals and demand-side proposals, including in
space manufacturing and regenerative medicine flight demonstra
tions. Not later than 180 days after enactment of this Act, the Ad
ministrator shall conduct an assessment of the costs, benefits, and 
challenges of repurposing launch vehicle upper stages as free-flying 
platforms for habitation or industrial modules. 

Domestic Launch Services.-The Committee recognizes that glob
al competition in the space launch market is increasing and the 
United States remains the only nation with domestic competition. 
The Committee also recognizes that NASA is dependent on a 
healthy domestic industrial base and first-rate space transportation 
infrastructure for United States launch providers and that the U.S. 
Government has made and continues to make major, strategic in
vestments in the Nation's space transportation capabilities. There
fore, the Committee underscores the value of using domestic launch 
providers, U.S.-manufactured launch vehicles, and U.S. launch 
sites. 

SCIENCE, TECHNOLOGY, ENGINEERING, AND MATHEMATICS (STEM) 

ENGAGEMENT 

The Committee provides $126,000,000 for Science, Technology, 
Engineering, and Mathematics (STEM) Engagement, which is 
$6,000,000 greater than the fiscal year 2020 appropriation. Once 
again, the Administration requested no funding for STEM Engage
ment. The Committee expects NASA to continue implementing the 
programs that follow and to ensure that overhead costs to support 
these programs do not exceed five percent. Further, the Committee 
directs NASA to include an adequate funding level for STEM in the 
fiscal year 2022 budget request and future requests. 

National Space Grant College and Fellowship Program.-The 
recommendation includes $50,000,000 for the Space Grant pro
gram, an increase of $2,000,000 above fiscal year 2020. Funding 
shall be allocated to State consortia for competitively awarded 
grants in support of local, regional, and national STEM needs. 
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Established Program to Stimulate Competitive Research 
(EPSCoR).-The recommendation includes $26,000,000 for 
EPSCoR, an increase of $2,000,000 above fiscal year 2020. 

Minority University Research and Education Project (MUREP).
The recommendation includes $38,000,000 for MUREP, an increase 
of $2,000,000 above fiscal year 2020. 

STEM Education and Accountability Projects (SEAP).-The rec
ommendation includes $12,000,000 for SEAP. 

SAFETY, SECURITY AND MISSION SERVICES 

The Committee provides $2,953,400,000 for Safety, Security, and 
Mission Services, which is $40,100,000 above the fiscal year 2020 
appropriation and $56,500,000 less than the requested level. In ad
dition, the Coronavirus Aid, Relief, and Economic Security Act 
(CARES Act) (Public Law 116-136) included $60,000,000 for NASA 
to prevent, prepare for, and respond to coronavirus, domestically or 
internationally. 

Working Capital Fund (WCF) reporting.-NASA shall continue to 
submit quarterly reports to the Committee on the expenditures and 
unobligated balances of NASA's WCF. 

Mission Support Future Architecture Program (MAP).-Mission 
support services are the functions traditionally managed and oper
ated at NASA centers and headquarters. The Committee directs 
NASA to brief the Committee on the new operating model and 
NASA's plan for ensuring maximum opportunities for small busi
nesses. 

Science, Space, and Technology Education Trust Fund.-The De
partment of Housing and Urban Development-Independent Agen
cies Appropriations Act of 1989 (Public Law 100-404) established 
and funded the Science, Space, and Technology Education Trust 
Fund, with the funds required to be subsequently invested in spe
cial issue securities, earning interest from the corpus fund to be 
credited to the Trust Fund for the purpose of making grants for 
programs directed at improving science, space, and technology edu
cation in the United States. Recipients of these grants are required 
to provide matching funds from non-Federal sources. The Com
mittee is aware that, due to current interest rates, interest derived 
from the corpus fund may soon be insufficient to meet the levels 
of legally required disbursements of funds, as specified in the origi
nal Act. Therefore, up to $1,000,000 is made available from 
amounts under this heading, and the Committee urges NASA to 
explore alternative options for addressing this issue, including leg
islative proposals as appropriate. 

CONSTRUCTION AND ENVIRONMENTAL COMPLIANCE AND RESTORATION 

The Committee provides $419,100,000 for Construction and Envi
ronmental Compliance and Restoration, which is $45,700,000 above 
the fiscal year 2020 appropriation and $120,000,000 below the re
quested level. 

Construction.-The recommendation includes $344,400,000 for 
Construction of Facilities, minor revitalization, planning and de
sign, and demolition. Included in this amount is no less than 
$83,700,000 for two new start facilities requested by NASA, and no 
less than $25,000,000 for phase two of an ongoing replacement 
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project at NASA's primary large-scale aerospace manufacturing fa
cility, as assumed in the budget request. 

Environmental Compliance and Restoration.-The recommenda
tion includes $74,700,000, which is $8,200,000 less than the fiscal 
year 2020 appropriation and equal to the requested level, for Envi
ronmental Compliance and Restoration activities. NASA's Environ
mental Compliance and Restoration (ECR) program cleans up haz
ardous materials and waste products released to the surface or 
groundwater at NASA installations, NASA-owned industrial plants 
supporting NASA activities, current or former sites where NASA 
operations have contributed to environmental problems, and other 
sites where the Agency is legally obligated to address hazardous 
pollutants. Included in this amount is funding to manage costs 
while remediating environmental contaminants at the Santa 
Susana Field Laboratory. 

Santa Susana Field Laboratory.-The Committee is pleased with 
the progress of building demolition at the Santa Susana Field Lab
oratory but remains concerned about soil remediation. The Com
mittee understands that NASA is working with the State of Cali
fornia under the 2007 Consent Order and 2010 Administrative 
Order on Consent regarding soil and groundwater cleanup at the 
site and on expediting the State's environmental impact report. 
The Committee encourages NASA to continue working with the 
State of California on cleanup of the site. 

OFFICE OF THE INSPECTOR GENERAL 

The Committee recommends $44,200,000 for the Office of the In
spector General, which is $2,500,000 above fiscal year 2020 appro
priation and equal to the requested level. 

ADMINISTRATIVE PROVISIONS 

(INCLUDING TRANSFERS OF FUNDS) 

The Committee has included the following administrative provi
sions for NASA: 

The bill includes a provision that makes funds for any announced 
prize available without fiscal year limitation until the prize is 
claimed or the offer is withdrawn. 

The bill includes a provision that establishes terms and condi
tions for the transfer of funds. 

The bill includes a provision that requires NASA to submit its 
agency spending plan at the activity level and subjects both the 
spending plan and specified changes to that plan to reprogramming 
procedures under section 505 of this Act. 

The bill includes a provision that limits the availability of funds 
for certain activities until a plan is submitted. 

NATIONAL SCIENCE FOUNDATION 

The Committee recommends $8,548,343,000 for the National 
Science Foundation (NSF). This significant investment, which is 
$270,013,000 above fiscal year 2020 and $806,943,000 above the re
quest, shows the Committee's continued support for science, the 
academic community, and the next generation of scientists, mathe
maticians, astronomers, and engineers across the country. The 
Committee underscores the importance of basic research that both 


