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Serious Errors in the Cost Estimates for the Development and Operation of Directly 
Shuttle-Derived Heavy Lift Launch Systems 

 
At the August 12th 2009 public meeting,1 the initial cost estimates for the various options were presented to the 
public for the first time.  The concerns expressed by the Commissioners during deliberations, that no 
inspirational beyond Earth option was found within the budget guidelines, motivated us to download the 
presentation and extract the cost estimate values from the sand charts, Figure 1.  After further analysis we were 
able to find five serious errors in the cost estimates and made these errors known to the commission two days 
after the public meeting.  Fortunately two of these serious errors have now been corrected based on follow-up 
discussions we had last week.  The purpose of this letter is to address the other three serious errors that, based 
on our understanding of those same discussions, seem likely to be incorporated into the final report.  These 
three errors are of sufficient magnitude that significant errors could be made in both near and long term policy 
decisions if they are not corrected.  We hope that this letter will be useful in at least bringing into the public 
record the historical facts and logical inconsistencies that we believe need to be addressed and ultimately 
reconciled in the final report. 
 
The first serious error relates to the development cost prediction for a Directly Shuttle-Derived Heavy Lift 
Launch System (SDHLV).  The $28.4 Billion dollar development cost estimate for a SDHLV is simply 
unsupportable in our view based the historic development cost for the Space Shuttle.  The Government 
Accountability Office (GAO) performed a development cost assessment2 of the Space Shuttle in 1975, Figure 
2, 3 & 4.  From these historic development cost numbers it is clear that there is a significant reduction in the 
statement of work in going from the Space Shuttle to a Directly SDHLV solution.  In addition, a Directly 
SDHLV option naturally shares the benefits of utilizing proven infrastructure, tooling, workforce experience 
and flight qualified/man-rated systems already in place.  Furthermore, we think it is incorrect to apply the same 
cost estimating safety margin to what is in fact a modification of an existing system vs. any alternate Heavy Lift 
Launch Systems that are largely 100% new whether it is Ares or EELV. 
 
This significant initial overestimate in the development cost of a Directly SDHLV is further amplified by a 
positive feedback loop within the overall funding plan.  The poorly sequenced technology development plan 
severely reduces the development dollars available for a Directly SDHLV thereby significantly delaying the 
Initial Operating Capability (IOC).  What remains of this slow trickle of available development dollars is then 
further consumed by the sustaining cost to keep in place key components of the existing Space Shuttle 
infrastructure and workforce needed by the Directly SDHLV.  This positive feedback loop is amplified still 
further by the mischaracterization of the DIRECT proposal itself required in part to fit the limitations of the 
sidemount SDHLV option.  The DIRECT plan clearly separates the Jupiter development program into two 
distinct phases of Core and Earth Departure Stage (EDS), Figure 5.  In fact the EDS specification is not driven 
by the Jupiter-130 but by the requirements of the beyond Earth mission and spacecraft architecture trade space.  
Therefore the supposition that no interim capability is possible until the Jupiter-241 (Jupiter-130 + EDS) is 
completed is a clear mischaracterization of the DIRECT plan.  This significant increase in the statement of work 
delays the IOC many years significantly increasing the already substantial burden of infrastructure sustaining 
costs still further. 
 
After correcting for these serious errors, omissions, over simplifications and mischaracterizations of the 
DIRECT plan the Juptier-130 will cost less than $8 Billion dollars to achieve IOC.  This estimate is backed up 
by the Congressional Budget Office's (CBO) own estimate of $8 Billion dollars (2006 Dollars)3, for a Directly 
SDHLV system similar to the Jupiter-241 which includes the EDS development cost.  The policy implications 
of a $20 Billion dollar shift in the Directly SDHLV development cost estimate are significant.  Under this lower 
cost scenario the Jupiter-130 will not only fit the existing budget guidance, close the flight gap and utilize a 
significantly higher portion of the experienced workforce but would also have an IOC date of 2014 with a 
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corresponding performance capability that aligns with and accelerates the Orion’s beyond Earth orbit focused 
development effort as well.  Based on this corrected cost estimate information, the early dire conclusions 
apparent in the Commission public deliberations on August 12th 2009 would be significantly reversed.  The 
policy confusion that could result between executive and legislative branches if historic GAO development cost 
numbers and past CBO cost assessments are some how overlooked in the final report cannot be understated. 
 
The second serious error relates to the projected operational cost of Directly SDHLV.  In order to arrive at an 
equivalent to the total operational cost of the existing Space Shuttle one must add the cost estimates for the 
SDHLV, Ground Operations and Orion together.  From this, the total operational cost estimate for a SDHLV is 
projected to be more the 50% higher than that of the existing Space Shuttle and significantly higher than the 
CBO assessments3.  This high cost estimate is completely unsupportable based on over thirty years of the 
operational cost history of the Space Shuttle4, Figure 6.  As was the case with the SDHLV development cost 
estimate, the SDHLV operational cost estimate will share much in common with the Space Shuttle.  In addition 
and for the same reason, a significant reduction in the statement of work will also occur with the removal of the 
Space Shuttle Orbiter from the Heavy-Lift launch stack.  Just like the development cost, the operational cost 
associated with the Heavy-Lift launch stack and system integration is very well know and should not have the 
same cost estimating margin applied to it as 100% new systems.  Taken together we believe that the total 
operational cost of a Jupiter-130/Orion system should not cost more than the existing the Space Shuttle which 
operates at about $3 Billion per year.  At the same time, the Jupiter-130/Orion system will deliver a four fold 
reduction in the cost per kilogram to orbit, a ten fold improvement in crew safety and more than a four fold 
improvement in mission payload capability (diameter, volume, mass) as compared to the Space Shuttle.  From 
this solid near term foundational improvement over the Space Shuttle, future growth options can then be 
contemplated once we are through the challenging transition period ahead of us. 
 
The third serious error is the double standard used when estimating the cost effectiveness of commercial COTS 
vs. Directly SDHLV options.  On one hand the commercial COTS providers are generally free of the additional 
cost burden associated with significant NASA oversight.  On the other hand this significant additional cost 
burden is still assumed for both the Directly SDHLV and Orion spacecraft development efforts.  First the 
existing SDHLV infrastructure, tooling, highly experienced workforce, and systems are just as 
commercializable by a shift in policy as any new commercial startup alternative.  The fact that most commercial 
COTS approaches require new infrastructure, workforce, and systems development should not be uniquely 
associated with limited NASA oversight.  If anything, a lack of organizational experience should be a cause for 
more NASA oversight not less.  Ironically as it stands now the most experienced commercial organizations are 
burdened by the most NASA oversight where as the least experienced commercial organizations have the least 
NASA oversight.  While the policy objectives of the COTS program are sound, the bias of only retaining a 
significant NASA oversight cost burdened on experienced commercial organizations utilizing existing 
infrastructure and flight proven man-rated systems is neither logical nor consistent.  Therefore any policy 
decisions based on an illogical bias that significantly alters the cost effectiveness between existing and new 
commercial organizations is equally erroneous. 
 
We sincerely hope the issues we have raised will be utilized in the final report to help in correctly framing the 
debate concerning the reasonable development and operational cost for a Directly Shuttle-Derived Heavy Lift 
Vehicle.  In addition we hope that the bias shown between experienced and new commercial companies are 
removed when comparing the cost effectiveness of various options and approaches.  We believe that by 
addressing these issues with the clarity and consistency needed to make sound policy and budget decisions, the 
ability of the Commission’s final report to improve the rate at which political consensus is reached will be 
significantly improved. 
 
Stephen Metschan 
Email: Stephen.Metschan@teamvisioninc.com   Phone: 253-709-5743 
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Appendix 

 
Figure 1: Shuttle Derived Less Constrained – 8/12/09 Cost Assessment with Extracted Numbers 
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Figure 2: Space Shuttle Development Cost Breakout , GAO Report #093513, February 1975, page 22 
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Figure 3: Space Shuttle Total Cost Breakout , GAO Report #093513, February 1975, page 19 
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Figure 4: Directly Shuttle Derived Heavy Lift Vehicle Development Cost Estimate 

 
 
 
 
 
 

 
Figure 5: High Level Overview of the Jupiter Launch System Family 
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Figure 6: Space Shuttle Operational Cost Breakout4 
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