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gests a different approach. 

 

The Real Debate  

 

The real debate should not be 

about launch vehicles or 

spacecraft or even destina-

tions, but about the long-term 

purpose of our civil space 

program.  Different rationales 

have been proposed, includ-

ing: scientific knowledge, 

technology development, 

creating enthusiasm for sci-

ence and math education, 

societal inspiration and many 

others less tangible.  Funda-

mentally, all of these ration-

ales (not all of them mutually 

exclusive) may have merit to 

a greater or lesser extent, but 

in times of national fiscal 

uncertainty, only those pro-

jects providing clear practical 

value and understandable 

societal benefit have any rea-

sonable expectation of long-

term political and fiscal sup-

port. 

 

Long-term aspirations, such a 

human missions to Mars or 

space settlement, get gener-

(Continued on page 6) 

commercial sectors, confu-

sion rules supreme. 

 

In an era of limited resources, 

our challenge is to create a 

worthwhile space program 

with a rate of expenditure that 

falls at or below a supporta-

ble level; recent history sug-

gests that approximately 

0.5% per year or less of the 

discretionary federal budget 

is the level that is politically 

sustainable.  Given this strin-

gent fiscal reality (regardless 

of assertions about either the 

desire or intent for deep space 

destinations), it is highly like-

ly that destinations in cislunar 

(Earth-Moon) space will be 

the sphere of human space 

operations for the foreseeable 

future.  What are we doing in 

space and why are we doing 

it?  Attempting a series of 

space exploration 

“firsts” (flags-and-footprints 

forever) implies one set of 

activities and missions.  In-

crementally developing a 

permanent space transporta-

tion infrastructure, one that 

creates an expanding sphere 

of human operations, sug-
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The retirement of the Space 

Shuttle, our national space 

transportation system, accen-

tuates the absence of national 

leadership in the American 

civil space program.  Since 

the Vision for Space Explora-

tion was discarded by the 

current administration in 

2010, confusion and uncer-

tainty reign as the agency is 

mired in building a launch 

vehicle they do not want in 

order to implement human 

missions of undefined ra-

tionale and scope beyond low 

Earth orbit to destinations 

whose outstanding character-

istic is that they have not yet 

been visited.  Meanwhile, our 

aerospace industrial infra-

structure and human work-

force dissipates into nothing-

ness as the vacuum of leader-

ship intensifies.  We depend 

on foreign assets for access to 

and from the International 

Space Station, a transporta-

tion system whose reliability 

is in question on the basis of 

several recent mishaps.  With 

no clear long-term strategic 

objectives and squabbling 

over the roles government and 

Left: Depot and staging node 

in cislunar space.  Propellant 

is initially supplied from 

Earth, but goal is to supply 

LOX and LH2 propellant from 

the poles of the Moon. Image 

credit: John Frassanito & 

Associates, reproduced with 

permission and thanks.  
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Cover Story societies.  From the 1990s to 

the present, a multi-billion 

dollar robotic campaign has 

sent mission after mission to 

Mars, with each 

“discovering” for the first 

time that the red planet once 

had liquid water.  The mania 

for Mars and our preoccupa-

tion with searching for life 

has limited our perceptions of 

the purpose for a space pro-

gram – distorting our reality 

of what is possible or attaina-

ble on reasonable time scales 

with available resources.  The 

simple fact is that Mars is 

presently unreachable in both 

technical and fiscal terms and 

will remain so for the foresee-

able future. 

 

A better approach to space 

exploration would: use exist-

ing assets to the maximum 

extent possible, rely on in-

hand technology, and extend 

our reach incrementally.  Ulti-

mately we seek the ability to 

go everywhere and do every-

thing.  That objective is cur-

rently unattainable because 

we do not posses the infra-

structure needed to routinely 

travel throughout the medium 

of interplanetary space.  Giv-

en this restriction, it makes 

sense to develop a space sys-

tem in a slow, incremental 

manner whereby each new 

step works in tandem with 

previously emplaced pieces, 

creating an integrated system 

extending beyond LEO.  It 

can be built up as slowly or as 

quickly as is needed or per-

mitted by exigent circum-

stances – in lean budget years, 

we go slower, but can pick up 

the pace if more funding be-

comes available. 

 

Real Goals and Objectives  

 

At the end of the 1960s, when 

the Apollo mission objective 

of man-Moon-decade was 

satisfied, the nation attempted 

to return to a logical, incre-

mental sequence of increased 

spaceflight capability.  Laid 

out by Wernher von Braun 

over 60 years ago, this se-

quence first envisions routine 

access to and from LEO, fol-

lowed by a space station to 

serve as a platform for mis-

sions beyond, a Moon tug to 

travel to and from the Moon 

and other localities in cislunar 

space, and finally, interplane-

tary missions, including hu-

man missions to Mars and 

(Continued on page 7) 

ous and eager news coverage 

but they are too distant in 

both time and technical readi-

ness (on the scale of a decade 

or a presidential term of of-

fice) to serve as rationales for 

the civil space program.  Be-

cause Mars may harbor for-

mer or existing life, NASA 

has presumed it to be our 

“ultimate destination” in 

space.  In effect, the human 

spaceflight effort is rational-

ized as “The Quest for 

Life” (which means maybe 

finding a fossil or bacterium, 

not ET).  The debate about 

what to build, where to go and 

how to do it is always formu-

lated towards massively ex-

pensive missions to Mars.  

This unspoken assumption 

has been at the root of most 

studies for space program 

objectives for the past 20 

years.   

 

Mars was the end point of 

President George H.W. 

Bush’s Space Exploration 

Initiative, President George 

W. Bush’s Vision for Space 

Exploration, of former Lock-

heed Martin President Norm 

Augustine’s two reports, and 

a myriad of space groups and 

(Continued from page 5) 

Right: Robotic ore haulers 

bring ice-rich soil to pro-

cessing machines for water 

extraction and subsequent pro-

pellant production. Image 

credit: John Frassanito & As-

sociates, reproduced with per-

mission and thanks.  
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beyond. 

 

The Space Shuttle and Inter-

national Space Station pro-

grams were attempts to imple-

ment the first steps of this 

template.  For a variety of 

technical, programmatic and 

political reasons, these pro-

grams developed along non-

optimum lines, only partly 

serving as a working space 

system.  But the basic concept 

of incremental extension of 

human reach into space is still 

valid.  As we have a working 

Space Station, the logical next 

step is to increase human 

reach to the Moon, with rou-

tine access to the lunar sur-

face and all places in cislunar. 

 

In implementing such an ob-

jective, we must reconsider 

and revise the existing para-

digm of spaceflight, which 

holds that we design custom-

built spacecraft, launch them 

on expendable vehicles, oper-

ate them for a time, and then 

abandon them as space debris.  

This interminable 

“Groundhog Day” process 

continues with each new mis-

sion starting from scratch, 

requiring new development, 

(Continued from page 6) testing and fabrication.  A 

new template would develop 

and launch flight elements 

designed for continuous ser-

vice and re-use.  We would 

assemble and maintain large 

distributed space systems and 

service them with robotic and 

human assets throughout cis-

lunar space.  With such a sys-

tem in place, the size and ca-

pability of Earth orbital satel-

lite assets are literally unlim-

ited.  That such an operational 

principle is possible is 

demonstrated by such past 

missions as the Hubble Space 

Telescope servicing and the 

building of the International 

Space Station. 

 

This is a very different kind 

of space program than the one 

we are currently attempting to 

implement.  Instead of indi-

vidual missions in custom-

designed spacecraft to distant 

destinations (for science or to 

plant the flag) we instead de-

velop a robust, reusable space 

faring system that can be 

adapted to a wide variety of 

potential missions – to build, 

to service and maintain, to 

explore, or to live.  We satisfy 

all objectives and impulses to 

explore space by designing 

and building a reusable, ex-

tensible system for space trav-

el.  Just as the American West 

was opened for development 

and settlement by the building 

of the transcontinental rail-

road, the construction of a 

cislunar space transportation 

system will open up and 

spawn the utility of a vast 

space frontier. 

 

We Need a Navy to “Sail on 

the Ocean of Space”  

 

If our goal is to “sail on the 

ocean of space,” we need a 

fleet.  Navies don’t operate 

with just one class of ship 

because one class isn’t capa-

ble of doing all the various 

and necessary jobs.  Not all 

ships will look or operate the 

same because they will have 

different purposes and desti-

nations.  Needed are trans-

ports, way stations, supply 

depots, Space Station, and 

ports.  In space terms we need 

the means to get people and 

equipment to different orbits: 

Low Earth Orbit (LEO), to 

and from points beyond LEO, 

to way stations and outposts 

at Geosynchronous Earth Or-

bit (GEO), to stable Libration 

(Continued on page 8) 

Cover Story 

Left: Spacecraft departs Earth-

Moon L1 node for lunar sur-

face mission. Image credit: 

John Frassanito & Associates, 

reproduced with permission 

and thanks.  
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Points that are located at the 

equilibrium of the Moon and 

Earth gravity, to low lunar 

orbit, and to the lunar surface. 

In order to fuel and provision 

this space fleet, staging nodes 

and supply and propellant 

depots are required in various 

places in cislunar space, in-

cluding such possible loca-

tions as LEO, the Earth-Moon 

L1 and L2 libration points, 

low lunar orbit and on the 

lunar surface. Ports of call are 

all the places we may go.  

Initially, those ports are satel-

lites in various orbits that 

require service, maintenance 

and replacement with larger, 

more capable systems.  Later, 

our harbor will be the surface 

of the Moon, to harvest its 

resources, thereby creating 

more capability as well as 

developing the ability to pro-

vision ourselves and the ex-

panding transportation net-

work by utilizing what is 

found in space. Reliable and 

frequent access to any place 

in the solar system, not singu-

lar trips to a couple of desti-

nations, should be our ulti-

mate goal. 

 

In the past few years, a series 

(Continued from page 7) of international missions to 

the Moon has demonstrated 

that the lunar surface contains 

significant deposits of water 

ice near both of its poles and 

at certain pole locations offers 

near-permanent sunlight.  The 

Moon is close enough to 

Earth so as to permit nearly 

instantaneous remote control 

of robotic machines from op-

erators on Earth.  These facts 

allow us to set up remotely 

controlled, robotic resource-

processing outposts on the 

Moon and begin the produc-

tion water, the most useful 

substance in space.  Water 

can support human life, serve 

as a medium for energy stor-

age, and is the most powerful 

chemical rocket propellant 

known.  Thus, the Moon 

serves a critical role in the 

development of cislunar space 

– it is our first “offshore sup-

ply base” for our emergent 

space navy. 

 

Custom designing and build-

ing mission-specific vehicles 

and elements forfeits the op-

tion of going everywhere and 

doing everything.  By adopt-

ing an incremental, cumula-

tive space faring model, we 

enable missions to Mars and 

many other destinations. This 

affordable model will sustain 

repeated trips by using the 

infrastructure and propellant 

resources provided by a space

-faring navy.  Building a se-

ries of one-off spacecraft – 

huge launch vehicles to dash 

to Mars for expensive, unsus-

tainable stunts – will keep us 

locked into our current pre-

dicament. 

 
The space program needs 

rethinking  

 

It is the mindset of the space 

program that needs re-

thinking – not the next desti-

nation, not the next launch 

vehicle, and not the next 

spacecraft.  How do we exit 

this endless discussion loop?  

First, we need to understand 

and articulate true choices so 

people can understand and 

evaluate the different ap-

proaches and requirements.  

Second, we need to develop 

architectural approaches that 

fit the requirements for fiscal 

and political  “sustainability.”  

Finally, we need to get such 

plans in front of the national 

leadership. 

(Continued on page 9) 

Right: Robotic spacecraft lands 

and delivers payload to lunar 

surface.  Lander deploys solar 

arrays and becomes fixed sur-

face power generation asset. 
Image credit: John Frassanito 

& Associates, reproduced with 

permission and thanks.  
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A cost-effective, sustainable 

human spaceflight program 

must be continuous, incre-

mental and cumulative.  It 

must continually expand our 

reach, creating new capabili-

ties over time, while contrib-

uting to compelling national 

economic, scientific and secu-

rity interests.  Building a last-

ing and reusable space trans-

portation system based around 

the development and use of 

lunar resources does that, 

whereas a series of singular 

destination missions will not.  

The original intended purpose 

of the Space Shuttle system 

was to incrementally move 

into the Solar System – first a 

Shuttle to-and-from LEO, 

then a Space Station as a 

jumping off platform, and 

then going beyond LEO into 

cislunar space.  The Shuttle-

derived heavy-lift cargo vari-

ant was always envisioned to 

go beyond LEO and on to the 

Moon.  Decommissioning the 

Shuttle, the only proven oper-

ational heavy lift human 

launch capability, with no 

replacement in hand to get 

U.S. astronauts into and back 

from space was a mistake.  

The first step in rectifying that 

(Continued from page 8) Cover Story 

Left: Robotic servicing systems, 

teleoperated by controllers 

back on Earth, operate and 

maintain a propellant produc-

tion plant on the Moon. Image 

credit: John Frassanito & As-

sociates, reproduced with per-

mission and thanks.  

mistake is to use this crisis to 

adopt a new approach to the 

problem of human space-

flight. 

 

The right answer 

 

The right answer is to adopt 

the principle that we are going 

somewhere with the purpose 

of gradually yet continuously 

expanding human reach in 

space.  Initially, we develop 

an architecture using smaller 

launch vehicle assets, launch-

ing more frequently, and mak-

ing these pieces work together 

to build up new and expanded 

capabilities throughout cislu-

nar space. By taking these 

steps, America can fly space-

craft, create new commercial 

markets, access and protect 

the International Space Sta-

tion and expand human reach 

beyond LEO. 

 

It is not only important for 

America to lead in space, but 

to be seen to lead.  Other 

space faring nations are pur-

suing expansion beyond LEO 

into cislunar space; some of 

these powers do not share our 

values or belief in free mar-

kets and democratic plural-

ism.  If such economic and 

political paradigms do not 

exist on the new frontier, 

there is no assurance that they 

will emerge spontaneously.  

Having America actively in-

volved in human expansion 

into space is likewise no guar-

antee that such values will 

prevail here, but such a sys-

tem is more likely to develop 

and take hold if we are pre-

sent and active in this grand 

and necessary endeavor.  We 

may not worry about this 

now, but the future is always 

in question.  By developing 

cislunar space next, our val-

ues and the societal paradigm 

of free markets, rule of law 

and democratic pluralism is 

much more likely to prevail 

on the new frontier of space. 

 

To stand down the develop-

ment of cislunar space for the 

better part of a decade is det-

rimental not only to our na-

tional interests, but to the fu-

ture interests of the world and 

to generations yet unborn. By 

ceding this territory to others, 

we endanger our future by 

forfeiting technological ad-

vancement and economic 

development of the solar sys-

tem to those who understand 

its potential and who are will-

ing to lead. 

 
For more information: 

www.cislunarnext.org  

http://www.cislunarnext.org



