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e ISRU in NASA is “owned” by the Space Technology Mission Directorate (STMD)
* Surface infrastructure has been tasked to STMD at NASA

= = =

 STMD is reorganizing and has seen significant shifts in leadership in the last 2 years.

* The priority of ISRU was diminished with the 2025 President Budget Request. This impacted
the NASA ISRU program, with most projects ending in 2025.

* We are formulating to reengage work

* The announcement of Moon Base signals a potential increase in ISRU priority, but what that
means in terms of infusion and investment is still unclear.

* How Moon Base impacts/interfaces with STMD investments and projects is still TBD

* |ISRU technologies have been developed to mid and hi%h TRL component and subsystems.
Advancing ISRU to flight requires investments beyond low TRL pipelines that have
traditionally fed it.
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NASA ST
* ISRU is in the STMD
domain assigned to

surface infrastructure.
e The LIVE domain

* ISRU is a ‘capability’
within the STMD
‘domain’

* Also look for
terminology like
“Surface Sustainability
and Logistics”

2024-06-28

Tech Base Functional Domains

GO 4+ Advanced Propulsion 4+ Flight Vehicle Systems (including Ascent Systems)
Space Transportation 4+ Nuclear Propulsion + Cryogenic Fluid Management
LAND Deceleration Systems + Llanding Systems & Environments
Space to Surface Operations Guidance & Nav Systems «  Entry Modeling & Instrumentation
LIVE + Surface Power %+ Dust Mitigation & Environments  +  Surface
Surface Infrastructure/ + InSitu Resource Utilization <+ Surface Mobility & Transportation Sustainability
Exploration + Surface Structures & Construction «  Surface Habitation Systems & Logistics
y EXPAND iR - Communicatitf:ps, Positioning, Navigation, a_'.r.Timing
A In-Space Infrastructure/ +  In-Space Sustainability #  In-Space Servicing Assembly & Manufacturing
Discovery « Small Spacecraft & Distributed Systems
( ENABLE +  Avionics & Sensors « Advanced Materials, Structures & Manufacturing
Foundational Capabilities +  Robotics & Autonomy +  Advanced Power Thermal
+ Capability Portfolio
CATALYSTS * NIAC/CIF/ECI  + PCC + SBIR/STTR - TP/ACO
Innovative Mechanisms * STRG * Tech Transfer * Flight Opportunities + Inclusive Innovation




The items mapped prlmarlly to ISRU are I|s e other items can include ISRU use cases and needs (such as gaps for construction with locally produced feedstocks, CFM, propulsion, etc)

STMD NASA ESDMD ESDMD
Technology M2M Technology Use Case &

Gaps* objectives Gaps Functions
(ADD App D) (ADD App B)

2024 Shortfalls
(legacy)

2026 Shortfalls Data Gaps
(ADD App E +

Moonbase)

5.1,5.3,5.4, 1577, 1578, See full list in LI-7 601 UC--101L UC-I-202L DIRHEEL

. UC-1-102L UC-I-203L DN-007L

5.5, 5.6, 5.8 1579, 1580, link- ISRU MI-4 603 Ve 1050 Ul o0aL ON-008L

1581, 1582, Capability AS-3 604 UC-1-106L DN-010L

Related (5.2, 5.7, 1583, 1584, 606 DN-010L

FN-1-201L FN-I-204L
FN-1-202L FN-I-404L

5.9, 5.10)

*These technology
gaps are currently only
tracked at the
capability level

Related (Li-8, OP-
22, TH-3, OP-3,
LPS-3, TH-7, SE-3)

1585, 581 Related (DN-001L

thru DNOO5L, DN-
009, DN-014L, DN-
019L)




Shortfall: Ranking

* Shortfalls are intended to identify work areas for STMD and their ranking feeds
into prioritization and decision making within STMD.

* The latest Shortfalls were released for community input in January 2026 prior to
the Ignition event.
* Rankings results were released 5/20/26

* Ranks are based on 454 responses external to NASA, and Mission directorate and NASA
Center responses (at the need statement level)

* There were 32 shortfalls with more detailed “Need statements” associated with each.

Rank out of 32 m Shortfall description

Produce propellant, consumables, and other usable materials from lunar

19 SFO5 . . L
resources to support human exploration and commercial activities.

Produce propellant, consumables, and other usable materials from Martian
resources to support human exploration.

_____

28 SF10



* The top 40 need statements were identified as primary focus areas for mission
directorate investments

* This top 40 list included considerations for:
* NASA Ignition event announcements
* Interest of other agency organizations
* Preserving critical skills at NASA centers
e Establishing and maintaining relevance with Industry and Academia

Produce oxygen from lunar regolith at a scale relevant for a demonstration mission. Reference

05.04 c .
ESDMD #0601 for specific details.
(Related) Excavate and transport lunar regolith at a scale relevant for a demonstration mission. Reference ESDMD #0605
05.02 (excavation and transportation) for specific details.
(Related) Perform site preparation and bulk regolith manipulation for infrastructure construction, including landing pads, berms,
04.01 regolith overburden for radiation protection. Reference ESDMD #0605 (manipulation) for specific details.

_____




In-situ Resource

* ISRU targeted for phase 3 of Moon base Utilization

In-situ Resource Utilization (ISRU) technology

* This is not dissimilar to last ADD where ISRU and implementation
implementation was in the Sustained Lunar

Phase 3 continue demo and begin implementation

EX p I O rati O n (S L E ) p h a S e Enabling use of lunar commodities could enable

reductions in launch mass, cost, and risk to human
exploration
« Key commodities from regolith:
* Oxygen, water, rare Earth elements, hydrogen

Converting regolith into durable and sustainable
materials with techniques such as

* Demonstration for ISRU technology and
closure of knowledge gaps is mentioned
in earlier phases of Moon Base

- Data Gap

TECHNOLOGY & Rl ©° TECHNOLOGY &
KNOWLEDGE CHALLENGES KNOWLEDGE CHALLENGE

NASAand The capabilities below are essential for building and operating the Moon Base. NASAand its partners are working
data gaps, hi tofill the associated technology and data gaps, starting with initiai missions in phase of

Landing Safely and Accurately on the Lunar Surface Associated Challenges (Continued)

KNOWLEDGE  Qbserve thelunar surtace o denily urace ok, auh a acks and csters: ap aurtace i Manipulatinglunar regolthat scalefor excavation, compaction, andsite preparation requires i
¢ HC"\ LLE NgE topol "E"'ggg"mﬁ depthunderstanding of regolith properties an cale excavation and construction.
oo and e he popeles f 2 e st nteocton (< e, v
ejecta tajectory, particle size distibution, and fesultng surface site alterations to evluate e —
impactiskto mission and nearby assets. R E———
7 ¥ ¥ ing Manipulatingand ransterring lunarsurface logistcs requires robotic systemsfor off-0adingand
B e T Rl P bl st bt
TECHNOLOGY  Develop precision taning ystems capabte f takig nihy accuie ange and velociy Logistics —
CHALLENGE ——
Develop hazrd vliancssystes bl f o e eiicaton of herdos e to
find safe touch down locations. Solar Deployingsystems to generate, store, and distibute solar power requires precis
= Ughting conditions and aray performance, s well a5 systems robust tthe luna
Associated Challenges Powel
onoost onorst [Hos0a] (o801 [1Hos08
Securing éntn a surtace,
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mm DN-004L | DN-005L | ON-006L | DN-007 L | DN-008L, Generators %1 K1owledge o the unar environmental and systems that can operate ther

. m
* Moon Base language mentions severa e
g g Small Cargo Electrical. Somectigaftemsard shrng power o th una iaceeques st alrat conectons

Return affects lunar assats. CehRECtions

owoval oo |owotst. EGEER

Wireless Demonstrating wireless charging for rovers requires both detailed knowtedge of the Lunar

[} []
Operating on the Lunar Surface for Long Durations Charging “VoNTentand nteropeabe Wieless powersystems hatworkn tatenvonment.
a r e CO O I I e S . ———
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Wit ong duration surtace operatons
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Investigate dust mechanics, regolth geotechnical properties, and radiation/charged particle e sutfaco with o atency and crit
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TECHNOLOGY P P P e ! Mating

CHALLENGE DN-00BL DN-00SL DN-010L DN-019L #0807
Develop mitigation systems and strategies o limit system degradation from lunar dust, which

I feploymentand operation of asmall, pressurize d surtace module with
radiation environment, which can impact their accuracy. Habitation 2 ™nimalenvironmental controland fe support system and lly supplied power.

#0807 | #0903

ISRU  Usinglocal narresourcest anabls exploration fequies both detalled knowldge ofresource
Systoms ™eHabAy andsystems o axtractandprocess those ssoutce
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Surface-t
Surface Comms




£ Proposed Lunar ISRU Roadmap

FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33 FY3.

* Proposed Roadmap e

Lunar Ox from Regolith (O2fR O2fR E2E System Integration
* Timeline is notional
* Moonbase plan impacts TBD
* Mission directorate priority

adjustments TBD (e.g.
shortfall ranking impacts) T

* This draft was developed e AN
prior to Ignition ¥

Madeling & Digital Engineering: System trade studies

e Currently formulating
Investment strategies

* Internal (NASA) work in
formulation for some boxes s o

* Exploring solicitation
opportunities for broad ISRU ——
roadmap support i

Regolith Conveyance & handling

Spring 2026 I




Synopsis Released: 5/20/26
Synopsis Feedback due: 6/3/26
NASA's STMD is responsible for accelerating the technological readiness of key systems and closing capabilit?; gaps critical to lunar surface

and cislunar architecture. Paramount to this endeavor is a competitive and robust U.S. industrial base, which NASA relies upon as partners
in the design, development, testing, and evaluation of innovative, industry-driven solutions to U.S. space priorities.

Through the Appendix that NASA GRC plans to solicit, STMD seeks proposals from U.S. institutions to
mature and demonstrate capabilities in the areas of

Vertical solar arrays,

In situ resource utilization (ISRU) oxygen production systems
Stirling radioisotope generators

In-space manufacturing

Advanced nanomaterials production

These targeted technology areas require further risk reduction and ground demonstrations to advance competing solutions to Technology
Readiness Levels (TRL) 5-6. The efforts supported under this solicitation advance the technology objectives of NASA’s Moon Base by
demonstrating critical systems and accelerating the development of transformative capabilities essential to near-term mission success.

Prospective offerors are encouraged to notify this office of their intent to submit
an offer. All contractual and technical questions must be submitted electronically
via email to Linda Nabors (linda.m.nabors@nasa.gov) & lan Park
(ian.park@nasa.gov) not later than June 3, 2026, at 5:00 PM EDT. Telephone
guestions will not be accepted

The anticipated release dates: E Yt e
Draft BAA : June 2026. B.5,F

Final BAA : August 2026
Offer date: September 2026.

----These dates are tentative----




Eh Summar

—— —

* From a NASA priority standpoint, shifting priorities and organizational
structures, temporarily left ISRU in limbo. Recent developments are positive:
* |ISRU was indicated in the Ignition event as a Moon Base objective
* Recent release of STMD shortfalls shows ISRU in the top 40 priority areas
* Solicitation synopsis has been released for a BAA ISRU topic

e Opportunities for ISRU within Moon Base are TBD:
» Results of RFI for CLPS-ready payloads to meet increased CLPS cadence objectives

* ISRU moon base infusion listed as phase 3 objective, with technology development in
earlier phases

* Moon Base Users guide acknowledges ISRU gap closure as near-term objectives to
meet phase 3 needs.

W- i P - _
L e P L S T N e T R T T T




Simulant Database

Moon Base
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Shortfall

5.0 Produce
propellant,
consumables,
and other usable
materials from
lunar resources
to support human
exploration and
commercial
activities.

Need Statements

5.01

5.02

5.03

5.04

5.05

5.06

5.07

5.08

5.09

5.10

Locate, characterize, and map the useful resources on the lunar
surface.

Excavate and transport lunar regolith at a scale relevant for a
demonstration mission. Reference ESDMD #0605 (excavation and
transportation) for specific details.

Extract metal and manufacturing feedstock from lunar regolith at
a scale relevant for a demonstration mission. Reference ESDMD
#0604 for specific details.

Produce oxygen from lunar regolith at a scale relevant for a
demonstration mission. Reference ESDMD #0601 for specific
details.

Produce water from icy lunar regolith at a scale relevant for a
demonstration mission. Reference ESDMD #0603 for specific
details.

Produce power components derived from in-situ resources.

Excavate and transport lunar regolith at a scale relevant for
sustained lunar exploration.

Produce metals, oxygen, and water at a scale relevant for sustained
lunar exploration.

Manage, store, and distribute in-situ-produced materials and
products at a scale relevant to sustained lunar exploration.

Manage conversion, storage, and handling of oxygen into breathing
air sufficient to support sustained lunar exploration mission needs.




Function description Function # Use Case Description Use Case #
Transport a moderate amount of cargo (1000s of kg) from Earth to south polar region sites on the lunar EN-T-202 L
surface
Provide power for deployed surface utilization payloads(s) and/or equipment(context Initial Surface
o FN-P-401 L
Habitation)
Enable crew lunar surface extravehicular activity in sunlit areas and non-PSRs(context XEVA System) FN-M-101L
Unload a moderate amount of cargo (1000s of kg) on the lunar surface FN-M-402 L
Reposition a moderate amount of cargo (1000s of kg) on the lunar surface FN-M-503 L Deployment and operation of utilization payload(s) and/or
Provide communications and data exchange between the lunar surface and Earth FN-C-101 L equipment related to demonstrathn of oxygen recovery from Ucl-102L
lunar regolith
Produce scalable quantities of oxygen from lunar regolith (demonstration) FN-I-102 L
Store oxygen on the lunar surface (demonstration) FN-1-105 L
Transport scalable quantities of oxygen produced to exploration elements (demonstration) FN-1-107 L
Collect regolith at sub-scale to support demonstration using scalable capability FN-1-201 L
Provide storage for collected regolith (demonstration) FN-I-203 L
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