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From Importing to Exporting:  

The Impact of ISRU on Space Logistics

Lunar Development Plans

Cislunar Transportation Architectures

Impact on Outpost Consumables and Surface Payloads

ETO Mass to Support Reference Mission Model

Propellant Exports

Architecture Comparative Assessment

Reducing ISRU Production Requirements
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Commercial Lunar Development Plans

Bigelow Lunar Base

Follows LEO Complex

Lease to national agencies

12 ï18 person occupancy

Next decade

Shackleton Energy Company

12 ï18 person crew

One-way deploy mission 

Water export for propellant

7 years after funding received
27 September 2011
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Reference Mission Model for Outpost Support

Outpost is near accessible water ice deposits

Outpost is permanently and continuously occupied

4-18 person Outpost population

2 personnel rotation missions per year

2 cargo deliveries per year

25 year scenario for comparison

Depot and ISRU IOC in year 11
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Constellation Provides Comparative Benchmark
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ÅTwo 4-person crew missions with 

limited cargo

ÅTwo 20.9 t cargo missions

ÅYears 1 - 10

ÅLEO Depot added in year 11

ÅTwo 4-person crew & 35 t cargo 

missions

ÅYears 11- 25
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Reusable Cislunar Transportation Architecture  

for Earth and Moon Propellants 
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ÅTwo 4-person crew missions and 

two 25 t cargo missions

OR

ÅTwo 4-person crew & 17 t cargo

ÅYears 1 - 10

ÅISRU use begins in year 11

ÅTwo 4-person crew & 25 t cargo 

missions

ÅYears 11- 25
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RCTA Systems Sized to Deliver 25 t to Surface
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ÅRATV  (LEO to EML1 to LEO)

Å25 t to EML1; 5 to LEO

ÅRLL

Å25 t circumlunar to Moon; 

0 Moon to circumlunar

ÅRCTV

Å86 t EML1 departure with 

12 t upon EML1 arrival
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Water and Oxygen Can Be Eliminated         

From Earth-Supplied Consumables with ISRU
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