Shackleton Energy Company

“Fueling the Space Frontier ”
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Within a Decade

Establish access to over a billion tonnes of water ice
located at the poles of the Moon

Open and expand new markets with space-based
privately-financed depots supplying propellant in space
at a paradigm shifting 10x cost advantage

Establish new infrastructure and business opportunities
In space
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Architecture Overview

® A o—
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A
Extraction and Extraction and Water transport
processing of water processing of next ready for next
from polar regolith water from polar delivery cycle to
regolith LEO depot
LLO v .
Launch of
Q‘Z\?stgutﬁg rl\e/lg(r;r(]j ] Return of water
L1 Water transport : transport for next
delivery from Lunar | delivery cycle
surface to LEO |
refinery and depot !
1
1
GEO '. Propellant
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[ ) () \\ ° \\
Propellant; 3
LEO
Launch of Terrestrial Aerobraking shell Lunar
infrastructure propellant sales  enables low energy propellant sales
Earth ani:;i\év to to customers return to LEO to customers

© SEC May 2013



Shackleton

compon Shackleton Energy Company

The Case for Space
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Civilization reached its
physical frontier over a
century ago and now
approaches its economic
and resource limits

The very presence of
physical, resource and
economic frontiers has

been fundamental to
human evolution

1

v /’
- Renaissances Industrialization

50000 BC - 5000 BC 2000 BC - 1500AD  1700AD —1900AD 1900 AD
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-  Energy, Resources, Infrastructure

Industrial economic
growth has been built
upon energy, resource,
infrastructure and
transport

Economic Growth

The next infrastructure
investment frontier will
be beyond Earth’s

economic sphere
Performance
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Water in Space

Water in Space Solves
Critical Societal Needs

And Underpins an Historic
Economic Opportunity
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Population

Earth’s ecosystem
will strain under the

population of 10
Billion by 2050 g
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US Geological Survey, Adroit Resources, World Bureau of Metal Statistics,
International Copper Study Group, Minormetals.com, Cordell et al (2009),
Smil (2000), Silver Institute, BP Statistical Review of World Energy 2010

Aluminium 2092
Phosphorus 2088
Tantalum 2058
Titanium 2056
Copper 2044

Silver 2029 Economically

Indium 2024 accessible minerals

Antimony 2020

. Coal 2054
. Oil 2049
. Gas 2047

2000
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2050

drawing to a close
this century

2100
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Production-Capacity

Population-Consumption Equivalent Ref Year 2000

Equivalent Ref Year 2000

[

< .

o Not only mineral Decreasing reserves 13%5
reduction but also of hydrocarbons will ival
Increasing power lead to a critical

consumption global energy cap

o) UN, Dept of Economic and Social 1 1 B

< Affairs, Population Division =

F Median/High Fertility (2011). equiiilent

8 Innovative Energy Strategies for CO2

Stabilization, Robert G Watts (2002),
Mixed and carbon-based sources of
thermal and electric power in 2050 10B
Space Based Solar
. 8B Power can provide

g the world’s energy

E by mid-century
2000 2050 2100
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Space Resources

SBSP systems are

truly economical if

not launched from
Earth but built in-situ

Space servicing and
construction vehicles _
can supply SBSP Using Lunar

and other customers resources to provide
the mass of space

vehicle construction

SEC resupplies their
propellant depots

with Lunar polar
water for operations

11
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Providing a fleet of
genuine heavy duty
systems capable of
orbital maintenance

Avoiding the trillion
dollar economic
consequences of the
Kessler Syndrome

© SEC May 2013

Space Debris Mitigation

Autonomous long
duration debris
mitigation vehicles Using Lunar
built in space resources to provide
the mass of space
vehicle construction

SEC resupplies their
propellant depots
with Lunar polar

water for operations
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Providing a fleet of
genuine heavy duty
systems capable of
asteroid deflection

And ultimately
retrieval for
additional in-space
resource utilization

© SEC May 2013

Planetary Protection

Autonomous long

duration planetary

protection vehicles
built in space

Using Lunar
resources to provide
the mass of space
vehicle construction

SEC resupplies their
propellant depots
with Lunar polar

water for operations
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Cascading Civilization Benefits

Globally Accessible
Electric Power Long duration
Atmospheric deflection spacecraft
RElElEge Realigning Earth

Limitless Freshwater crossing asteroids
Globally Available Robust planetary
Irrigated lands protection system
Yielding Crops
Localised Economic
Prosperity

Health and Living
Standards Rise

Every Child on Earth
with an Education
14
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Unlocking the Space Market

Bryan Versteeg
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Apollo Space Model

Political Leadership

Congressional Support

Unlimited Budget

Technology
Development

Apollo Missions

National
Political
Goal

16
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-+  Agency Technology Development

Risk Reduction Foundation for Commercial Space Expansion

Ecology Energy Chemicals Comms Software

: : Technology .- :
Propulsion Materials Development Medicine Life Support
Science Exploration Electronics Computers Aerodynamics

17
© SEC May 2013



Shackleton
Energy
Company

© SEC May 2013

Mature Agency Space Model

Political Constraints

Constituent Votes

Minimal Budget

Constituent
Technology

One-off Missions

Strategic
Leadership
Gap

18
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Current Space Feasibility Gap

Budgetary

Optimism
Constraint Gap Bias

Feasibility

Compromised Infrastructure
Minimal Production Scale and Cost Leverage
Inability to establish end-to-end strategic planning
Overbearing Quality Assurance & Overheads
Extensive Operational Risk Profiles

Time, Economy and Opportunity Loss
————————————————————————————————— 19
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Budgetary Feasibility Optlmlsm Budgetary - Optlmlsm
Constraint - sias Constraint Gap Bias

Budgetary | ..y | Optimism
Constraint Gap Bias

Budgetary | reooi, | Optimism

.. Constraint Gap Bias
Budgetary | c...., | Optimism

Constraint Gap Bias
Budgetary | .y | Optimism
Constraint Gap Bias

Budgetary | c..u, | Optimism
Constraint Gap Bias

Budgetary | c..ny | Optimism
Constraint o Sias BUdgetarY Feasibility Optlmlsm
Constraint Gap Bias

BUdgetaW Feasibility Optlmlsm

Budgetary | ..., | Optimism Constraint | e Bias

Budgetary | ..., | Optimism Constraint | o= Bias
Constraint Gap Bias

Budgetary | .., | Optimism
Constraint Gap Bias

Budgetary | ..., | Optimism
Constraint Gap Bias
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Foundations of the Space Market

Low cost The Paradigm Space and surface
transportation Buster! Energy & destinations for
from Earth to LEO its Infrastructure! new markets

Transport Energy Destination

Energy connects ... and connects
LEO transports to destinations to new
space destinations market segments

Leadership
21
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Transport & Destinations Exist

Surface
Habitation

Propellant Depot

Tanker

Wi SN
o o
T P

Transport Energy Destination

gg. ﬁ Processing
werty Refinery

Mining Rover Powersat

Human Space
Transport

Leadership
22
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Space Tourism

In-Space Fuelling
& Servicing

Space Supplies

Mineral Mining

Space Comms
Backbone

Settlements
Surface
Habitation Ll
Propellant Depot
Processing
Refinery
Mining Rover Powersat

The Platform for New Space Markets

Lunar Commerce

Space Debris
Removal

Human Science &
Exploration

Human Mars &
Asteroid Missions

Outposts

Human Space

TR Servicing Vehicle

23
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Shackleton

Investment Return!
Capital
Environment
Technology

Business Model

Leadership

Energy Model
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Investment Return

Capital

Environment

Technology

Business Model

Market Need

Leadership

© SEC May 2013

Infrastructure Model

Primary —> Secondary — Tertiary —> Profit
Catalyzc Risk —» Infrasttucture —> Grothh —> EcoIomy
1 1 !
Terrain —> Community —> Regulatory
4 
Robust Repeatable —> Scalable

\'\ AN

CapEx Onramp —  Self Sustaining > Profitable

f

Identification —> Customers
Experience —> Vision —>  Commitment — Execution

25
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Shackleton Energy Company

Bryan Versteeg
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Shackleton Energy Architecture

Propellant Sales __ Expansion of Interlaced R Inner Solar
Investment Return Near Earth Space Space Assets Revenue Streams System Economy
Capital Catalytic S Revenues & Vertical & Ho_ri- [, Expanding.
Investment Structural Funds zontal Integration Market Investing
Environment CIS Lunar & Inner ___  Space Agenc_les Natlc_)nal &
Solar System & Commercial International Law
50 Years of Production Line New Customers
—> —>
Technology Accelerating Tech Methodology for Base Modules

T N\

Capital & Profit ___  Integrated Space > Eliminating

Business Model Reinvestment Markets Barriers to Space

10 Billion People End to End
—
Market Need by Mid Century Customer Chain
: Inner Solar On the Moon Detailed Planning
—> —> :
Leadership Sl System Industry Within a Decade and Preparation
27
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Shackleton Leads Consortium

Not r_nandated. for __,  Expansion of No Reve_nue N Inner Solar
profit generation Space Assets Model Applicable System Economy
Catalytic |, Revenues & Vertical & Ho_ri- [, Expanding

Investment Structural Funds zontal Integration Market Investing

I !

CIS Lunar & Inner Space Agencies
Solar System & Commercial

50 Years of | Prototyping risk
Accelerating Tech reduction culture

Other Nev.space
Corupanies

Shackleton
Energy Company

Isolated market Eliminating
assumptions Barriers to Space

!

10 Billion People Insufficient
by Mid Century market vision

Inner Solar On the Moon | Lack end to end

Stone System Industry Within a Decade business models

28
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CTO / Chairman

Founders
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Dale Tietz
Chief Executive Officer

Former US Air Force officer
and pilot. Pentagon Strategic
Defense Initiative (Star Wars)
acquisition program manager.
Internationally-recognized
development pioneer in
unmanned aerospace systems
and high tech business leader.

Bill Stone

Chairman and Chief
Technology Officer

World-class explorer/ inventor/
engineer/ business developer.
Dr. Stone has led scores of
expeditions worldwide,
developed advanced life
support systems, autonomous
robotics and space systems

Jim Keravala
Chief Operating Officer

International space systems
director; planned and launched
of over a dozen spacecraft.
High tech entrepreneur;
systems engineering and
technology program
management expertise.

29
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Inner Solar
System Economy
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-  Shackleton Energy Space Economy

Human Space
Transports
Inner Solar
System Economy

Interplanetary

Servicing Transports
Vehicles —
Surface e
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Integrated Market

Human Mars &
Settlements Outposts Asteroid Missions

Expanded Lunar Space Comms

Human Science &
Science Backbone

Exploration

Space Debris Space Solar Space
Removal Power

Space Supplies Mineral Mining

Lunar Commerce In-Space l.:l.Je”'ng
& Servicing

Space Tourism

Surface Human Space .. .
U leeten Transport Servicing Vehicle Powersat
P :
Propellant Depot g’;?;;;g Tanker Mining Rover

Apps

Platform
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Space Industrialization Domains

Industrial Ejzgpd
Foundation

Cryogenic Propell Solar. Asteroidal
System Materialto
Positive Transit Earth
System
NPV

Increasing Infrastructure

o

Present Business Model Viability

Near-term | Negative Long-term Revenue
ooNRV Generation
. . . Luna ‘3‘0“\\&\‘1 : L.unar
Industrialization D, ?ﬁ%\%\ ‘ Space Solar
’i‘r\\x\‘x\ 3 W‘\, Fabb_e J Power
Effort \{ﬁ%\\.\ : Materials
21gTe AMS g \ To Earth
P \%:i\_ ANG Earth Orbits Space Solar Power
Ter <y . | rbits To Earth Surface
PONAINN 3
‘*‘3\%‘ "\ |
Communicationsto.Earth
Launch to LEO Earth Increasing Energy

34
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Architecture Overview

® A o—
Moon l
A
Extraction and Extraction and Water transport
processing of water processing of next ready for next
from polar regolith water from polar delivery cycle to
regolith LEO depot
LLO v .
Launch of
Q‘Z\?stgutﬁg rl\e/lg(r;r(]j ] Return of water
L1 Water transport : transport for next
delivery from Lunar | delivery cycle
surface to LEO |
refinery and depot !
1
1
GEO '. Propellant
y‘??;’éa_—i‘\*\\\ v /¢4é’;9;—_§\%%\
[ ) () \\ ° \\
Propellant; 3
LEO
Launch of Terrestrial Aerobraking shell Lunar
infrastructure propellant sales  enables low energy propellant sales
Earth ani:;i\év to to customers return to LEO to customers
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Program Schedule Phases 1-4

Phase 1 Finance & Year1 Year2 Year3 Year4 Year5 Year6 Year7 Year8 Year9 Year10

Commencement
Phase 1 - Enterprise Development H Infrastructure
Phase 1 Startup h Capital

Team Integration h
Enterprise Engineering -;
Enterprise Go-Review b
Enterprise Investment Engagement |
Phase 2 — Robotic Prospecting _
Mission Implementation
Design, Build &Test Terrestrial
Launch & Surface Tests »— Propellant Sales
Prospecting Operations
Phase 3 - Infrastructure Buildout
Infrastructure Implementation
Propellant Exchange Marketplace Lunar
Fleet Module Development Propellant Sales
Development Fleet Deployment
LEO Depot Fleet 1 Deliveries
Phase 4 — Lunar Operations
Operations Development
Expedition 1 Landing
Expedition 1 Operations
Lunar Sourced Propellant Delivery

Propellant
Pre-Sales

36
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Non Linear Disruption

"I think there is a world market for "Space travel is bunk." Sir Harold Spencer
maybe five computers" Thomas Jones, Astronomer Royal of Britain, 1957,
Watson (1874-1956), Chairman of two weeks before the launch of Sputnik
IBM, 1943

"640K ought to be "Heavier-than-air flying machines

"This 'telephone’ has too  enough for anybody" are Impossible_Lord Kelvin,
many shortcomings to be Bill Gates 1981 President, Royal Society, 1895
seriously considered as a "Man will never
means of communication. "There is no reason anyone would want regch the moon
The device is inherently of a computer in their home" Ken Olson, regardless of all

no value to us" Western president, chairman and founder of future scientific
Union internal memo, 1876 Digital Equipment Corp, 1977 advances" Dr Lee

De Forest, 1967
"We don't like their sound, and "All attempts at artificial aviation are not
guitar music is on the way out" only dangerous to life but doomed to failure
Decca Recording Co. rejecting from an engineering standpoint” Editor of

the Beatles, 1962 ‘The Times' of London, 1905

37
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Chief Operating Officer
jim.keravala@shackletonenergy.com
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