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merce, Science, and Transportation of the Senate] a re-
port containing the strategy developed under sub-
section (a).”

ASTROBIOLOGY STRATEGY

Pub. L. 115-10, title V, §509, Mar. 21, 2017, 131 Stat. 50,
provided that:

‘“(a) STRATEGY.—

‘(1) IN GENERAL.—The Administrator [of the Na-
tional Aeronautics and Space Administration] shall
enter into an arrangement with the National Acad-
emies to develop a science strategy for astrobiology
that would outline key scientific questions, identify
the most promising research in the field, and indicate
the extent to which the mission priorities in existing
decadal surveys address the search for life’s origin,
evolution, distribution, and future in the Universe.

‘“(2) RECOMMENDATIONS.—The strategy shall include
recommendations for coordination with international
partners.

‘“(b) USE OF STRATEGY.—The Administrator shall use
the strategy developed under subsection (a) in planning
and funding research and other activities and initia-
tives in the field of astrobiology.

‘“(c) REPORT TO CONGRESS.—Not later than 18 months
after the date of enactment of this Act [Mar. 21, 2017],
the National Academies shall submit to the Adminis-
trator and to the appropriate committees of Congress
[Committee on Science, Space, and Technology of the
House of Representatives and Committee on Com-
merce, Science, and Transportation of the Senate] a re-
port containing the strategy developed under sub-
section (a).”

SPACE TECHNOLOGY RESEARCH AND DEVELOPMENT

Pub. L. 115-10, title VII, §§701, 702, Mar. 21, 2017, 131
Stat. 56, 57 provided that:

“SEC. 701. SPACE TECHNOLOGY INFUSION.

‘‘(a) SENSE OF CONGRESS ON SPACE TECHNOLOGY.—It is
the sense of Congress that space technology is criti-
cal—

‘(1) to developing technologies and capabilities
that will make the Administration [National Aero-
nautics and Space Administration]’s core missions
more affordable and more reliable;

‘“(2) to enabling a new class of Administration mis-
sions beyond low-Earth orbit; and

‘“(3) to improving technological capabilities and
promote innovation for the Administration and the
Nation.

‘“(b) SENSE OF CONGRESS ON PROPULSION TECH-
NOLOGY.—It is the sense of Congress that advancing
propulsion technology would improve the efficiency of
trips to Mars and could shorten travel time to Mars, re-
duce astronaut health risks, and reduce radiation expo-
sure, consumables, and mass of materials required for
the journey.

“(c) PorLicy.—It is the policy of the United States
that the Administrator [of the National Aeronautics
and Space Administration] shall develop technologies
to support the Administration’s core missions, as de-
scribed in section 2(3) of the National Aeronautics and
Space Administration Authorization Act of 2010 (42
U.S.C. 18301(3)), and support sustained investments in
early stage innovation, fundamental research, and
technologies to expand the boundaries of the national
aerospace enterprise.

‘‘(d) PROPULSION TECHNOLOGIES.—A goal of propulsion
technologies developed under subsection (c) shall be to
significantly reduce human travel time to Mars.

“SEC. 702. SPACE TECHNOLOGY PROGRAM.

‘‘(a) SPACE TECHNOLOGY PROGRAM AUTHORIZED.—The
Administrator [of the National Aeronautics and Space
Administration] shall conduct a space technology pro-
gram (referred to in this section as the ‘Program’) to
research and develop advanced space technologies that
could deliver innovative solutions across the Adminis-
tration [National Aeronautics and Space Administra-
tion]’s space exploration and science missions.

‘“(b) CONSIDERATIONS.—In conducting the Program,
the Administrator shall consider—

‘(1) the recommendations of the National Acad-
emies’ review of the Administration’s Space Tech-
nology roadmaps and priorities; and

‘(2) the applicable enabling aspects of the stepping
stone approach to exploration under section 70504 of
title 51, United States Code.

““(c) REQUIREMENTS.—In conducting the Program, the
Administrator shall—

(1) to the extent practicable, use a competitive
process to select research and development projects;

‘“(2) to the extent practicable and appropriate, use
small satellites and the Administration’s suborbital
and ground-based platforms to demonstrate space
technology concepts and developments; and

‘“(3) as appropriate, partner with other Federal
agencies, universities, private industry, and foreign
countries.

‘‘(d) SMALL BUSINESS PROGRAMS.—The Administrator
shall organize and manage the Administration’s Small
Business Innovation Research Program and Small Busi-
ness Technology Transfer Program within the Pro-
gram.

““(e) NONDUPLICATION CERTIFICATION.—The Adminis-
trator shall submit a budget for each fiscal year, as
transmitted to Congress under section 1105(a) of title
31, United States Code, that avoids duplication of
projects, programs, or missions conducted by [the] Pro-
gram with other projects, programs, or missions con-
ducted by another office or directorate of the Adminis-
tration.

““(f) COLLABORATION, COORDINATION, AND ALIGNMENT.—

‘(1) IN GENERAL.—The Administrator shall—

‘““(A) ensure that the Administration’s projects,
programs, and activities in support of technology
research and development of advanced space tech-
nologies are fully coordinated and aligned;

‘(B) ensure that the results [of] the projects, pro-
grams, and activities under subparagraph (A) are
shared and leveraged within the Administration;
and

“(C) ensure that the organizational responsibility
for research and development activities in support
of human space exploration not initiated as of the
date of enactment of this Act [Mar. 21, 2017] is es-
tablished on the basis of a sound rationale.

‘“(2) SENSE OF CONGRESS.—It is the sense of Congress
that projects, programs, and missions being con-
ducted by the Human Exploration and Operations
Mission Directorate in support of research and devel-
opment of advanced space technologies and systems
focusing on human space exploration should continue
in that Directorate.

‘‘(g) REPORT.—Not later than 180 days after the date
of enactment of this Act, the Administrator shall pro-
vide to the appropriate committees of Congress a re-
port—

‘(1) comparing the Administration’s space tech-
nology investments with the high-priority tech-
nology areas identified by the National Academies in
the National Research Council’s report on the Admin-
istration’s Space Technology Roadmaps; and

“(2) including—

“(A) identification of how the Administration
will address any gaps between the agency’s invest-
ments and the recommended technology areas, in-
cluding a projection of funding requirements; and

“(B) identification of the rationale described in
subsection (f)(1)(C).

““(h) ANNUAL REPORT.—The Administrator shall in-
clude in the Administration’s annual budget request for
each fiscal year the rationale for assigning organiza-
tional responsibility for, in the year prior to the budget
fiscal year, each initiated project, program, and mis-
sion focused on research and development of advanced
technologies for human space exploration.”

§20302. Vision for space exploration

(a) IN GENERAL.—The Administrator shall es-
tablish a program to develop a sustained human
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presence in cis-lunar space or on the Moon, in-
cluding a robust precursor program, to promote
exploration, science, commerce, and United
States preeminence in space, and as a stepping-
stone to future exploration of Mars and other
destinations. The Administrator is further au-
thorized to develop and conduct appropriate
international collaborations in pursuit of these
goals.

(b) FUTURE EXPLORATION OF MARS.—The Ad-
ministrator shall manage human space flight
programs, including the Space Launch System
and Orion, to enable humans to explore Mars
and other destinations by defining a series of
sustainable steps and conducting mission plan-
ning, research, and technology development on a
timetable that is technically and fiscally pos-
sible, consistent with section 70504.

(c) DEFINITIONS.—In this section:

(1) ORION.—The term ‘‘Orion’” means the
multipurpose crew vehicle described under sec-
tion 303 of the National Aeronautics and Space
Administration Authorization Act of 2010 (42
U.S.C. 18323).

(2) SPACE LAUNCH SYSTEM.—The term ‘‘Space
Launch System’ means has the meaning!?
given the term in section 3 of the National
Aeronautics and Space Administration Au-
thorization Act of 2010 (42 U.S.C. 18302).

(Pub. L. 111-314, §3, Dec. 18, 2010, 124 Stat. 3356;
Pub. L. 115-10, title IV, §413, Mar. 21, 2017, 131
Stat. 33.)

HISTORICAL AND REVISION NOTES

gﬁgﬁfﬁ,‘f Source (U.S. Code) Source (Statutes at Large)
20302 .......... 42 U.S.C. 16611(b). | Pub. L. 109-155, title I,
§101(b), Dec. 30, 2005, 119
Stat. 2898.
AMENDMENTS

2017—Subsec. (a). Pub. L. 115-10, §413(1), inserted ‘‘in
cis-lunar space or” after ‘‘sustained human presence’’.

Subsec. (b). Pub. L. 115-10, §413(2), amended subsec.
(b) generally. Prior to amendment, text read as follows:
“The Administrator shall manage human space flight
programs to strive to achieve the following milestones
(in conformity with section 70502 of this title):

‘(1) Returning Americans to the Moon no later
than 2020.

‘“(2) Launching the Crew Exploration Vehicle as
close to 2010 as possible.

‘(3) Increasing knowledge of the impacts of long
duration stays in space on the human body using the
most appropriate facilities available, including the
International Space Station.

‘“(4) Enabling humans to land on and return from
Mars and other destinations on a timetable that is
technically and fiscally possible.”

Subsec. (¢c). Pub. L. 115-10, §413(3), added subsec. (c).

HUMAN SPACE EXPLORATION
Pub. L. 115-10, title IV, §§431, 432, Mar. 21, 2017, 131
Stat. 38, provided that:
“SEC. 431. FINDINGS ON HUMAN SPACE EXPLO-
RATION.
‘‘Congress makes the following findings:
‘(1) In accordance with section 204 of the National
Aeronautics and Space Administration Authorization

Act of 2010 (124 Stat. 2813), the National Academies of
Sciences, Engineering, and Medicine, through its

180 in original.
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Committee on Human Spaceflight, conducted a re-
view of the goals, core capabilities, and direction of
human space flight, and published the findings and
recommendations in a 2014 report entitled, ‘Pathways
to Exploration: Rationales and Approaches for a U.S.
Program of Human Space Exploration’.

‘(2) The Committee on Human Spaceflight included
leaders from the aerospace, scientific, security, and
policy communities.

‘“(3) With input from the public, the Committee on
Human Spaceflight concluded that many practical
and aspirational rationales for human space flight to-
gether constitute a compelling case for continued na-
tional investment and pursuit of human space explo-
ration toward the horizon goal of Mars.

‘“(4) According to the Committee on Human
Spaceflight, the rationales include economic benefits,
national security, national prestige, inspiring stu-
dents and other citizens, scientific discovery, human
survival, and a sense of shared destiny.

‘“(56) The Committee on Human Spaceflight affirmed
that Mars is the appropriate long-term goal for the
human space flight program.

‘“(6) The Committee on Human Spaceflight rec-
ommended that NASA define a series of sustainable
steps and conduct mission planning and technology
development as needed to achieve the long-term goal
of placing humans on the surface of Mars.

‘(7 Expanding human presence beyond low-Earth
orbit and advancing toward human missions to Mars
requires early planning and timely decisions to be
made in the near-term on the necessary courses of ac-
tion for commitments to achieve short-term and
long-term goals and objectives.

¢(8) In addition to the 2014 report described in para-
graph (1), there are several independently developed
reports or concepts that describe potential Mars ar-
chitectures or concepts and identify Mars as the long-
term goal for human space exploration, including
NASA’s ‘The Global Exploration Roadmap’ of 2013,
‘NASA’s Journey to Mars-Pioneering Next Steps in
Space Exploration’ of 2015, NASA Jet Propulsion Lab-
oratory’s ‘Minimal Architecture for Human Journeys
to Mars’ of 2015, and Explore Mars’ ‘The Humans to
Mars Report 2016°.

“SEC. 432. HUMAN EXPLORATION ROADMAP.
‘“‘(a) SENSE OF CONGRESS.—It is the sense of Congress
that—

‘(1) expanding human presence beyond low-Earth
orbit and advancing toward human missions to Mars
in the 2030s requires early strategic planning and
timely decisions to be made in the near-term on the
necessary courses of action for commitments to
achieve short-term and long-term goals and objec-
tives;

“(2) for strong and sustained United States leader-
ship, a need exists to advance a human exploration
roadmap, addressing exploration objectives in col-
laboration with international, academic, and indus-
try partners;

‘“(3) an approach that incrementally advances to-
ward a long-term goal is one in which nearer-term de-
velopments and implementation would influence fu-
ture development and implementation; and

‘“(49) a human exploration roadmap should begin
with low-Earth orbit, then address in greater detail
progress beyond low-Earth orbit to cis-lunar space,
and then address future missions aimed at human ar-
rival and activities near and then on the surface of
Mars.

“(b) HUMAN EXPLORATION ROADMAP.—

‘(1) IN GENERAL.—The Administrator shall develop
a human exploration roadmap, including a critical
decision plan, to expand human presence beyond low-
Earth orbit to the surface of Mars and beyond, con-
sidering potential interim destinations such as cis-
lunar space and the moons of Mars.

‘“(2) SCOPE.—The human exploration roadmap shall
include—
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‘“(A) an integrated set of exploration, science, and
other goals and objectives of a United States
human space exploration program to achieve the
long-term goal of human missions near or on the
surface of Mars in the 2030s;

‘“(B) opportunities for international, academic,
and industry partnerships for exploration-related
systems, services, research, and technology if those
opportunities provide cost-savings, accelerate pro-
gram schedules, or otherwise benefit the goals and
objectives developed under subparagraph (A);

‘“(C) sets and sequences of precursor missions in
cis-lunar space and other missions or activities nec-
essary—

‘(i) to demonstrate the proficiency of the capa-
bilities and technologies identified under sub-
paragraph (D); and

‘‘(i1) to meet the goals and objectives developed
under subparagraph (A), including anticipated
timelines and missions for the Space Launch Sys-
tem and Orion;

‘(D) an identification of the specific capabilities
and technologies, including the Space Launch Sys-
tem, Orion, a deep space habitat, and other capa-
bilities, that facilitate the goals and objectives de-
veloped under subparagraph (A);

‘“(E) a description of how cis-lunar elements, ob-
jectives, and activities advance the human explo-
ration of Mars;

‘“(F) an assessment of potential human health and
other risks, including radiation exposure;

‘(G) mitigation plans, whenever possible, to ad-
dress the risks identified in subparagraph (F);

‘““(H) a description of those technologies already
under development across the Federal Government
or by other entities that facilitate the goals and ob-
jectives developed under subparagraph (A);

“(I) a specific process for the evolution of the ca-
pabilities of the fully integrated Orion with the
Space Launch System and a description of how
these systems facilitate the goals and objectives de-
veloped under subparagraph (A) and demonstrate
the capabilities and technologies described in sub-
paragraph (D);

‘“(J) a description of the capabilities and tech-
nologies that need to be demonstrated or research
data that could be gained through the utilization of
the ISS and the status of the development of such
capabilities and technologies;

‘“(K) a framework for international cooperation in
the development of all capabilities and technologies
identified under this section, including an assess-
ment of the risks posed by relying on international
partners for capabilities and technologies on the
critical path of development;

‘(L) a process for partnering with nongovern-
mental entities using Space Act Agreements or
other acquisition instruments for future human
space exploration; and

‘(M) include [sic] information on the phasing of
planned intermediate destinations, Mars mission
risk areas and potential risk mitigation ap-
proaches, technology requirements and phasing of
required technology development activities, the
management strategy to be followed, related ISS
activities, planned international collaborative ac-
tivities, potential commercial contributions, and
other activities relevant to the achievement of the
goal established in this section.

‘‘(3) CONSIDERATIONS.—In developing the human ex-
ploration roadmap, the Administrator shall con-
sider—

‘““(A) using key exploration capabilities, namely
the Space Launch System and Orion;

“(B) using existing commercially available tech-
nologies and capabilities or those technologies and
capabilities being developed by industry for com-
mercial purposes;

‘“(C) establishing an organizational approach to
ensure collaboration and coordination among
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NASA’s Mission Directorates under section 821 [set
out as a note under section 20111 of this title], when
appropriate, including to collect and return to
Earth a sample from the Martian surface;

‘(D) building upon the initial uncrewed mission,
EM-1, and first crewed mission, EM-2, of the Space
Launch System and Orion to establish a sustain-
able cadence of missions extending human explo-
ration missions into cis-lunar space, including an-
ticipated timelines and milestones;

‘“(E) developing the robotic and precursor mis-
sions and activities that will demonstrate, test, and
develop key technologies and capabilities essential
for achieving human missions to Mars, including
long-duration human operations beyond low-Earth
orbit, space suits, solar electric propulsion, deep
space habitats, environmental control life support
systems, Mars lander and ascent vehicle, entry, de-
scent, landing, ascent, Mars surface systems, and
in-situ resource utilization;

“(F) demonstrating and testing 1 or more habitat
modules in cis-lunar space to prepare for Mars mis-
sions;

“(G) using public-private, firm fixed-price part-
nerships, where practicable;

‘““(H) collaborating with international, academic,
and industry partners, when appropriate;

“(I) any risks to human health and sensitive on-
board technologies, including radiation exposure;

“(J) any risks identified through research out-
comes under the NASA Human Research Program’s
Behavioral Health Element; and

“(K) the recommendations and ideas of several
independently developed reports or concepts that
describe potential Mars architectures or concepts
and identify Mars as the long-term goal for human
space exploration, including the reports described
under section 431.
¢‘(4) CRITICAL DECISION PLAN ON HUMAN SPACE EXPLO-

RATION.—As part of the human exploration roadmap,
the Administrator shall include a critical decision
plan—

““(A) identifying and defining key decisions guid-
ing human space exploration priorities and plans
that need to be made before June 30, 2020, including
decisions that may guide human space exploration
capability development, precursor missions, long-
term missions, and activities;

“(B) defining decisions needed to maximize effi-
ciencies and resources for reaching the near, inter-
mediate, and long-term goals and objectives of
human space exploration; and

“(C) identifying and defining timelines and mile-
stones for a sustainable cadence of missions begin-
ning with EM-3 for the Space Launch System and
Orion to extend human exploration from cis-lunar
space to the surface of Mars.

““(5) REPORTS.—

“(A) INITIAL HUMAN EXPLORATION ROADMAP.—The
Administrator shall submit to the appropriate com-
mittees of Congress—

‘(i) an initial human exploration roadmap, in-
cluding a critical decision plan, before December
1, 2017; and

¢(ii) an updated human exploration roadmap pe-
riodically as the Administrator considers nec-
essary but not less than biennially.

‘“(B) CONTENTS.—Each human exploration road-
map under this paragraph shall include a descrip-
tion of—

‘(i) the achievements and goals accomplished
in the process of developing such capabilities and
technologies during the 2-year period prior to the
submission of the human exploration roadmap;
and

‘‘(ii) the expected goals and achievements in the
following 2-year period.

‘(C) SUBMISSION WITH BUDGET.—Each human ex-
ploration roadmap under this section shall be in-
cluded in the budget for that fiscal year transmit-
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ted to Congress under section 1105(a) of title 31,
United States Code.”

[For definitions of terms used in sections 431 and 432
of Pub. L. 115-10, set out above, see section 2 of Pub. L.
115-10, set out as a note under section 10101 of this
title.]

§20303. Contribution to innovation

(a) PARTICIPATION IN INTERAGENCY ACTIVI-
TIES.—The Administration shall be a full par-
ticipant in any interagency effort to promote in-
novation and economic competitiveness through
near-term and long-term basic scientific re-
search and development and the promotion of
science, technology, engineering, and mathe-
matics education, consistent with the Adminis-
tration’s mission, including authorized activi-
ties.

(b) HISTORIC FOUNDATION.—In order to carry
out the participation described in subsection (a),
the Administrator shall build on the historic
role of the Administration in stimulating excel-
lence in the advancement of physical science
and engineering disciplines and in providing op-
portunities and incentives for the pursuit of aca-
demic studies in science, technology, engineer-
ing, and mathematics.

(c) BALANCED SCIENCE PROGRAM AND ROBUST
AUTHORIZATION LEVELS.—The balanced science
program authorized by section 101(d) of the Na-
tional Aeronautics and Space Administration
Authorization Act of 2005 (42 U.S.C. 16611(d))?
shall be an element of the contribution by the
Administration to the interagency programs.

(d) ANNUAL REPORT.—

(1) REQUIREMENT.—The Administrator shall
submit to Congress and the President an an-
nual report describing the activities conducted
pursuant to this section, including a descrip-
tion of the goals and the objective metrics
upon which funding decisions were made.

(2) CONTENT.—Each report submitted pursu-
ant to paragraph (1) shall include, with regard
to science, technology, engineering, and math-
ematics education programs, at a minimum,
the following:

(A) A description of each program.

(B) The amount spent on each program.

(C) The number of students or teachers
served by each program.

(Pub. L. 111-314, §3, Dec. 18, 2010, 124 Stat. 3356.)

HISTORICAL AND REVISION NOTES

I;sgtlffz Source (U.S. Code) Source (Statutes at Large)
20303(a) ...... 42 U.S.C. 16611a(a). Pub. L. 110-69, title II,
§2001(a), (b), (c), (e), Aug.
9, 2007, 121 Stat. 582.
20303(b) .S.C. 16611a(b).
20303(c) .. .S.C. 16611a(c).
20303(d) .S.C. 16611a(e).

REFERENCES IN TEXT

Section 101(d) of the National Aeronautics and Space
Administration Authorization Act of 2005 (42 U.S.C.
16611(d)), referred to in subsec. (c¢), is section 101(d) of
Pub. L. 109-155, title I, Dec. 30, 2005, 119 Stat. 2897,
which was omitted from the Code following the enact-
ment of this title by Pub. L. 111-314.

1See References in Text note below.
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INTERNATIONAL SPACE STATION’S CONTRIBUTION TO
NATIONAL COMPETITIVENESS ENHANCEMENT

Pub. L. 111-358, title II, §204, Jan. 4, 2011, 124 Stat.
3994, provided that:

‘“‘(a) SENSE OF CONGRESS.—It is the sense of the Con-
gress that the International Space Station represents a
valuable and unique national asset which can be uti-
lized to increase educational opportunities and sci-
entific and technological innovation which will en-
hance the Nation’s economic security and competitive-
ness in the global technology fields of endeavor. If the
period for active utilization of the International Space
Station is extended to at least the year 2020, the poten-
tial for such opportunities and innovation would be in-
creased. Efforts should be made to fully realize that po-
tential.

“(b) EVALUATION AND ASSESSMENT OF NASA’S INTER-
AGENCY CONTRIBUTION.—Pursuant to the authority pro-
vided in title II of the America COMPETES Act (Public
Law 110-69 [see Tables for classification]), the Adminis-
trator [of NASA] shall evaluate and, where possible, ex-
pand efforts to maximize NASA’s [National Aero-
nautics and Space Administration’s] contribution to
interagency efforts to enhance science, technology, en-
gineering, and mathematics education capabilities, and
to enhance the Nation’s technological excellence and
global competitiveness. The Administrator shall iden-
tify these enhancements in the annual reports required
by section 2001(e) of that Act ([former] 42 U.S.C.
16611a(e)) [now 51 U.S.C. 20303(d)].

‘“(c) REPORT TO THE CONGRESS.—Within 120 days after
the date of enactment of this Act [Jan. 4, 2011], the Ad-
ministrator shall provide to the House of Representa-
tives Committee on Science and Technology [now Com-
mittee on Science, Space, and Technology] and the
Senate Committee on Commerce, Science, and Trans-
portation a report on the assessment made pursuant to
subsection (a). The report shall include—

‘(1) a description of current and potential activities
associated with utilization of the International Space
Station which are supportive of the goals of edu-
cational excellence and innovation and competitive
enhancement established or reaffirmed by this Act
[see Short Title of 2011 Amendment note set out
under section 1861 of Title 42, The Public Health and
Welfare], including a summary of the goals sup-
ported, the number of individuals or organizations
participating in or benefiting from such activities,
and a summary of how such activities might be ex-
panded or improved upon;

“(2) a description of government and private part-
nerships which are, or may be, established to effec-
tively utilize the capabilities represented by the
International Space Station to enhance United
States competitiveness, innovation and science, tech-
nology, engineering, and mathematics education; and

‘“(3) a summary of proposed actions or activities to
be undertaken to ensure the maximum utilization of
the International Space Station to contribute to ful-
fillment of the goals and objectives of this Act, and
the identification of any additional authority, assets,
or funding that would be required to support such ac-
tivities.”

§ 20304. Basic research enhancement

(a) DEFINITION OF BASIC RESEARCH.—In this
section, the term ‘‘basic research” has the
meaning given the term in Office of Manage-
ment and Budget Circular No. A-11.

(b) COORDINATION.—The Administrator, the Di-
rector of the National Science Foundation, the
Secretary of Energy, the Secretary of Defense,
and the Secretary of Commerce shall, to the ex-
tent practicable, coordinate basic research ac-
tivities related to physical sciences, technology,
engineering, and mathematics.

(Pub. L. 111-314, §3, Dec. 18, 2010, 124 Stat. 3357.)
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