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Observations:

« Significant and thorough LAT efforts will insure the first steps back on
the lunar surface will be productive and worth while

— All 4 NASA directorates working together for a common goal is
commendable

— Initially focusing on Constellation and Outpost needs while
demonstrating Mars technology is the logical first steps

e Additional science and commerce related missions could enhance the
success of the exploration efforts in a shorter time period
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Concern:
» Insufficient budget to fund a timely robust lunar robotic assessment of the lunar surface

— No single space agency can afford to conduct and sustain an optimum lunar
exploration effort

— Statistically sound assessments require large number of missions in diverse locations

— Precursor missions sufficient to further dive down risk of manned missions and
provide early science data can be expensive

Opportunities:

» Additional International/commercial precursor missions can enhance current exploration
efforts

— Crew mission risk can be reduced further
— Early enhanced science returns possible
— Can enable early commercial ISRU related manufacturing

— Can facilitate early off ramps for space agencies with commercial efforts continuing to
enhance sustainability
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Solution:

While focusing on the manned transportation aspects of the mission NASA leaves open
the options of other sources (commercial, international, etc.) providing other elements of
lunar exploration

International and commercial participation
— Various funding streams can enable sufficient robotic efforts in a timely manner

— Global space agency participation combined with commercial investments can
significant drive down cost to any one stake holder

— Schedule and financial risk minimized
Background:

— Budget allocations appear to be sufficient for Space Shuttle, Space Station, and
Constellation transportation needs

— NASA'’s LAT effort addresses opportunity for global participation in robotic missions
and has identified possible areas of collaboration

— NASA Research Council report “Scientific Context for Exploration of the Moon”
strongly encourages international participation

— NASA and 13 International Space Agencies are currently developing a “Global
Sustainable Space Exploration Strategy”
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NASA LAT I Phase 1

Global Exploration Strategy - 6 Themes

Open Architecture: Infrastructure
Open for Potential External Cooperation

- = Lander and ascent vehicle Robotic Missions i
Global Partnershi = EVA system LRD— Reqﬂkammg and map development
. — CEV and Initial Surface capahbility Basic environmental data
—  Long duration surface suit Flight system validation (Descent and landing)
* Power Lander
— Basic power Small zats
—  Augmented Rovers ;
= Habitation Instrumentation
i = Mobility Materials identification and characterization
Scientific Knowledge Economic Expansmn —  Basic rover for ISRU {
—  Pressurized rover —  ISRU demonstration

Z —  Other mules, regalith maving, — ISRU Production
r module unloading Parallel missions
= Navigation and Communication Lugah:s Resupply
! — Basic mizsion support Specific Capabilities
?’y ] b3 - kel | —  Augmented Drills, scoops, sample handling, arms
~ bia "f 1y S —  High bandwidth Logestics rover
Explnratmn Preparatinn Public Engagement . ISRU Instrumentation
Components

Sample return
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NASA LAT | Phase 2 (LAT 2)

Architecture Guidelines

* In addition to supporting the basic goals and objectives of the
Vision, the Architecture must have the following:

— Programmatic Flexibility — The Architecture must be able to adapt Architecture Desired Attributes

to changes in national priorities and budgets over several election
cycles

— Participant Flexibility — The Architecture must be able to adapt to Enahile lunae sustained preciiEttp

changes in external participation (Commercial or IP) and changes Develop infrastructure while actively engaged in science and
to their priorities exploration

— Exploration Flexibility — The Architecture must be able to adapt to Ensure architecture is flexitaegUpEEREChon

changes in exploration priorities and changes in exploration Ensure architecture supports Objectives
methods Support the establishment of Mars analog

Allow the earliest partnership opportunities for commerce and
International Partners

* Continuous and measurable progress

* Continuous and focused public engagement
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National Research Council Report

National Research Council Report: * Scientific Context ...
for Exploration of the Moon” e

* Asked by NASA SMD to provide
guidance on the scientific challenges 2
and opportunities enabled by a o= 8 BT
sustained program of robotic and fo n‘&
human exploration of the Moon during
the period 2008-2023 and beyond

Key Science Findings: EXPLOF{Aﬂ O N
* Enabling activities are critical in the near M O —

term

* Strong ties with international programs
are essential

* Exploration of the South Pole-Aitken
Basin remains a priority

* Diversity of lunar samples is required
for major advances

* The Moon may provide a unigue location
for observation and study of Earth, near-
Earth space, and the universe
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Suggested Approach for Creation of a Global Space Enterprise:

Lunar exploration in it's early stages should work toward the goal of setting up a
sustainable outpost where space agency off ramps are used and commerce takes over

Formation of an international “Steering/Oversight Committee” composed of participating
Space Agencies used to establish common Global Architecture

Each Space Agency forms it's own “Space Enterprise Counsel” composed of the Space
Agency, Industry, and commerce

“Steering/Oversight Committee” insures minimal duplication of efforts and responsible
for developing and executing a “Strategic Roadmap”

Strategic Roadmap to insure each stake holder benefits from exploration efforts as well
as shares the cost

Maximum use of commercially provided launch, landing, media, and outpost
infrastructure services enables early off ramps

Review “International Space Station and other global efforts lessons learned” as a way
to improve this proposed new Global Enterprise approach
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Suggested Approaches to Enabling Long Term Commerce Participation:

* Provide early on ramps for commerce thru maximum use of commercially provided
launch, landing, media, and outpost infrastructure services

— Vibrant and profitable Lunar economy can reduce or eliminate the need for
government funding (le early off ramps for space agencies)

— Economic growth while increasing investments could also reduce risk

— Real commerce, with non-government customers, is the key to economic growth and
sustainable progress

» Early incentives/encouragement can result in less upfront expense to Space Agencies

— Involvement of commercial and Industry enterprises in the architectural development
phase can encourage investor support

— Improvement in regulatory laws (ie. ITAR, intellectual property protection, etc.) can
encourage more shared funding participation



International-Commercial Involvement

Summar

Drivers and Benefits of International-Commerce Participation:

~

Congressional space
policy agreement = On November 1, 2005, Mike Griffin said
mandates International
and commercial
articipation J

— it was time “to engage other nations on a
bilateral and multilateral basis in more

serious discussions on how we can form
productive partnerships to advance the
objectives of the Vision.”

All Space Agencies — "now Is the time to engage in substantive
benefit from Global dialogue about what we can collectively do
Enterprise to establish new beachheads in space.”

Robust Exploration

Goals Met Science leads the
iy . Sustainable and  \ay and commerce
Additional cost and risk more affordable takes over

reductions possible robotic program
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Additional Information
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Sample Notional Small Robotic Mission
GRC Highlander and ESA Lunar SAT Shown

Radar altimeter initiates descent phase

Star 30BP retro burn
Variable thruster control
Highlander release

Variable thruster terminal

/ descent

Variable thruster terminal descent
Doppler radar velocity sensing

Rover release and deployment

LRO release

DPA jettison




The Ultimate Goal

To create a vibrant, profitable lunar economy
that makes maximum efficient use of lunar
resources and drives human settlement

of the Moon
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Space/Lunar Commerce Makes Sense

A Model for Space
Commerce Expansion

Increasing Investment While i
Reducing Risk
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Multiple

Contracting:
Government as
only customer

Partnership:
Public-Private

Synergy

Public & Private
Investment
Pooled

Government
Investment

An advanced weapon and space systems company

Commerce:
Government as one
customer among
many or not at all

Private
Investment

Real commerce, With non-gevernment customers,
Is the key to economic growth
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Source: John Mankins, NASA
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LunaCorp R
Image ’ % e LunaCorp Image

Entertainment,

Selling Education,
the Advertising,
Story Branding,

Sponsorship
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