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executive summary
Transition is the process that supports the management of Agency assets utilized by the Space Shuttle program (SSP) during its phaseout timeframe. The Transition Panel was formed within the ISOS process to begin exploring the transition and phaseout of the Space Shuttle. The panel’s charter called for the development of assumptions, risks, and milestones associated with Shuttle asset disposition for phaseout (baseline). It required the identification and categorization of Shuttle assets, including flight hardware, ground hardware, laboratories and facilities, industrial capabilities, tools and processes, and human capital. The charter also called for the panel to make strategic recommendations to facilitate program phaseout and transition. Finally, the charter required evaluation of the strategic implications of alternative futures.

The panel operated under several ground rules and assumptions, which are shared with the Mission Execution Panel. The major assumption governing panel decisions was that the Space Shuttle will fly 28 flights to complete the International Space Station (ISS) by the end of 2010. Return to flight and mission execution will take precedence over transition activities, and sustaining engineering would continue through the last flight to ensure continued safety. The panel assumed that no follow-on program to utilize Shuttle assets existed, that Shuttle assets would be dispositioned after the last need date, and that support of major vendors and suppliers would end on a case-by-case basis after the delivery of the last needed material lot or service.

This report identifies a number of challenges and includes recommendations that address those challenges. The challenges are understood and will be managed to ensure the objectives of protecting the ability to safely and successfully complete the SSP mission, and phase it out in an orderly manner consistent with transitioning to the Vision for Space Exploration (VSE).

Findings and Issues

The Space Shuttle transition and phaseout effort will be one of the largest planned phaseouts the Agency has undertaken. The Space Shuttle program occupies 640 facilities, utilizes over 900,000 equipment line items, and employs over 2,000 Civil Servants and more than 15,000 work year equivalents in prime contractors. In addition, the SSP employs over 3,000 additional indirect workers through Center general and administrative (G&A) and service pools. The total equipment value is over $12B, and there are literally hundreds of locations where Government property is used. The total facilities value is approximately $5.7B, which constitutes approximately one-third of the value of the Agency’s facility inventory. There are currently 1,542 active suppliers and 3,000 to 4,000 qualified suppliers geographically located all over the country.

The Space Shuttle transition and phaseout effort has many complex facets. The transition and phaseout of the Shuttle is occurring in conjunction with the need to return to flight safely, to complete ISS assembly, and to position the Agency and the nation toward the new Exploration Vision. These parallel activities will require a delicate balancing act, which is further complicated by exploration requirements still in development. The lack of NASA’s flexibility to manage its workforce through major program changes will make the reshaping and right-sizing the workforce difficult. Availability and accuracy of data adds an obstacle to the transition and 
phaseout effort because the necessary information is dispersed across several different databases and is dynamic as assets are continually acquired, shared, consumed, and disposed of. Another issue complicating the transition effort is the potential negative economic impact to regions where the Shuttle program represents significant economic stability. Knowledge management is critical to the success of the VSE; however, there is generally no discussion on how knowledge management can be used in the context where efforts are being transitioned and phased out. Potential environmental impacts must be addressed, which requires working closely with a number of representatives from NASA Headquarters (HQ), NASA Centers, the Space Shuttle program, and contractors, as well as the Environmental Protection Agency (EPA) and state and local authorities. Often, environmental impacts and mitigation and cleanup plans are reviewed by the public and other stakeholders. The National Historic Preservation Act (NHPA) of 1966, 36 CFR Part 800, and state legislation must be reviewed because it is possible that a significant number of Space Shuttle facilities will be deemed eligible for inclusion in the National Register of Historic Places. Finally, the full-cost accounting impacts must be addressed to minimize impacts of increased overhead, G&A costs, and unfunded Civil Servants on remaining programs and projects while ensuring adequate funding is available to support the VSE.

The Space Shuttle transition and phaseout effort is currently not included in the SSP or Agency budgets. The cost for transition and phaseout has not been quantified because requirements have not yet been finalized. However, the cost for the effort can be qualified as significant when one considers the scope and potential risks. The program will incur the costs of closing out contracts and dispositioning assets, including facilities and equipment. The program also faces the risk of impacts from environmental surveys and cleanup, as well as bearing a substantial part of the burden for funding to maintain buildings designated as national landmarks.

The largest aspect of transition is the impact to human capital. The early termination of the workforce, the need to retain segments of that workforce, and the transition of program knowledge to future programs invoke the most basic of anxieties in people. Natural attrition and buyouts will not be adequate to handle the reductions to NASA Civil Servants and private industry without a follow-on program transition. Also, for the VSE to be realized, the SSP must now be seen as a short-term program. This is an emotional concept for a people who have dedicated their careers to the Space Shuttle program, as well as for the nation.

The Space Shuttle transition and phaseout effort is urgent. On the Titan IV program (U.S. Air Force and Lockheed Martin), planning began 5 years ahead of the planned last launch, and at least 30 percent of asset disposition was completed prior to the last mission. The last planned launch of the Space Shuttle in 2010 is just over 5 years from now; therefore, it is critical that the Space Shuttle transition effort get underway. Also, several key Shuttle hardware vendors and subtier vendors will be ending their relationships with the Space Shuttle program starting as early as FY 2005. Beginning the transition process immediately may very likely translate into lower costs for the Agency and retention of critical skills and capabilities to ensure the Vision for Space Exploration.

Risk

Gracefully shutting down of a program of this magnitude while executing the remaining missions is relatively uncharted territory for the Agency. Currently, there is no process for a large-scale transition.
 Also, there is currently no funding allocated for a transition effort. The SS Program Management Review (PMR 2004 New Obligation Authority (NOA) shows a steady decline in budget starting in FY 2005 and continuing through FY 2010. In this approach, the SSP will most likely defer the majority of retirement efforts and costs until the last mission is complete. This approach may significantly extend the schedule, and the overall SSP retirement costs will most likely grow.

The SSP has developed unique capabilities in the areas of designing, testing, processing, and operating human-rated spaceflight systems. As the SSP is retired, risk exists in that unique capabilities will be degraded or lost, and the recovery of some capabilities may be cost-prohibitive.

The SSP workforce morale may also be at risk if the Agency does not communicate early and often, openly and completely, and with the proper level of details about further plans for the SSP and its workforce. The lack of communication during a change of this magnitude will hinder progress and meet resistance from the workforce.

Support from the public and Congress may be at risk if it is perceived that the Agency’s plans result in the loss of SSP-related jobs and a loss of human spaceflight capability.

Recommendations

Several early critical steps in the transition and phaseout of the Space Shuttle are required to lay the foundation for managing the activities. One of these steps is to develop an Agencywide transition process through which SSP assets will be evaluated for future needs and dispositioned appropriately. Included in this recommendation is to develop specific criteria for use by the SSP transition decision-making boards based on the NASA Strategic and Capabilities Roadmaps and the legal and regulatory authority germane to any particular asset. Another key step is to develop an integrated Space Shuttle program transition plan to include integration, implementation, management, and schedule. The plan should address the initial requirements for a strategic assessment of all Agency assets utilized by SSP. The plan should also provide guidance that will ensure early implementation during the SSP mission execution with no additional risk, a strategy to secure the funds necessary for the disposition of the Agency assets utilized by the SSP, and integration across all current stakeholders, both within and outside NASA, and potential future requirement representatives. A detailed budget estimate of SSP retirement costs, including retirement planning activities, transition/phaseout implementation, and human capital retention and reductions should be developed and continually updated through independent cost analysis 
interaction with program elements. Finally, a key recommendation is to assign responsibility for the effort by creating a transition manager position outside of the SSP to oversee the implementation of the process, authorize funds as required, lead the Agency transition team, and provide independent advice to Agency boards during the decision-making process.
In conjunction with laying the organizational and process groundwork, a change management strategy must be developed to coordinate and deliver communications strategies and content early and often with respect to program phaseout plans and impacts. Efforts to address and monitor employee morale, stability, attrition, and other workforce climate indicators must be initiated, standardized, and monitored to assess the adequacy of the change management strategies and continually improve efforts.

Several Agency-level teams and plans/policies must be developed to ensure that key risks are identified early and addressed throughout the entire phaseout and transition process. An environmental management team composed of representatives from NASA HQ, Centers, Shuttle program, and project elements should be formed to develop and implement an environmental transition plan.  A transition workforce team would coordinate all Agency workforce teams and activities for unified processes and results. Working with Office of Space Operations, the various functional offices, legislative affairs, and other stakeholders will define special legislative needs to support transition. The Transition Panel recommends that NASA engage Center historic preservation officers to develop an Agencywide plan to manage disposition of current and potentially historic facilities and equipment. An Agencywide knowledge management policy prior to transition will help to ensure that critical knowledge is captured before it is lost. An acquisition strategy for SSP transition and an implementation plan for contract modifications required for program phaseout will be required to properly terminate necessary contracts.

Below is a list of prioritized recommendations:

	Priority
	Recommendation

	1
	Develop an integrated Space Shuttle program transition plan to include integration, implementation, management, and schedule.

	2
	Create a transition manager position outside of the SSP to oversee the implementation of the process, authorize funds as required, lead the Agency transition team, and advise Agency boards during the decision-making process.

	3
	Develop an Agencywide transition process through which SSP assets will be evaluated for future needs and dispositioned appropriately.

	4
	Develop a detailed budget estimate of SSP retirement costs, including retirement planning activities, transition/phaseout implementation, and human capital retention and reductions. Provide for an independent cost analysis with interaction from the program elements. Establish a separate funding line for transition.

	5
	Develop, coordinate, and deliver strategies to address workforce communications, employee morale, stability, attrition, and other workforce climate indicators with respect to program phaseout plans and impacts.

	6
	Establish an Agencywide, Agency-level transition workforce team to coordinate all Agency workforce teams and activities for unified processes and results.

	7
	Begin working with the Office of Space Operations, the various functional offices, legislative affairs, and other stakeholders to understand potential policy/legislative needs to support transition.

	8
	Develop an acquisition strategy for SSP transition and an implementation plan for contract modifications required for program phaseout.

	9
	Establish an Agency capital account or other appropriate mechanisms to fund former SSP assets that are to be retained for follow-on programs during the gap in their utilization.

	10
	Establish an Agency-level environmental management team composed of representatives from NASA HQ, Centers, Shuttle program, and project elements to develop an environmental transition plan and implement the plan.

	11
	Develop Agencywide knowledge management policy prior to transition.

	12
	Engage Center historic preservation officers to develop an Agencywide plan to manage disposition of current and potentially historic facilities and equipment.
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ISOS space shuttle program transition panel final report
1. introduction
For the purposes of this report, transition is defined as the process that supports the management of Agency assets utilized by the Space Shuttle program (SSP) during its phaseout time frame. Transition of NASA and associated national and international partners from a space-operation-centric infrastructure (skills, facilities, knowledge, equipment, etc.) to an exploration-oriented environment may be the biggest strategic challenge confronting the space community today. The Space Shuttle and International Space Station (ISS) communities make up a major portion of the space capability of the United States. Phaseout or retirement of one or both programs, in the absence of strategic retention of capabilities necessary for the Exploration Vision, would severely hamper the nation’s ability to execute missions to the Moon and Mars.
The transition process will face major hurdles in the future, including human capital, environmental, legislative, and contractual issues. These are only some of the concerns facing transition, and many more complex issues, both known and unknown, still exist. Therefore, the panel believes that transition is an Agency challenge that should be met with Agency leadership that cuts across the mission directorates.
The following appendices have been assembled to supplement this report:

· Appendix A: Data Sources
· Appendix B: Asset Definitions

· Appendix C: Shuttle Program Magnitude

· Appendix D: Current NASA National Landmarks

· Appendix E: Suppliers by State

· Appendix F: Shuttle Key Decisions and Critical Vendors

· Appendix G: Relevant Environmental Regulations

· Appendix H: Integrated Space Operations Summit Report
2. charter
The Transition Panel Charter defined the objectives for the panel and guided all panel activities. Charter objectives were defined as those that could reasonably be accomplished prior to the Integrated Space Operations Summit (ISOS) at the end of March 2005. Objectives included classification of Shuttle assets (such as people, data, and hardware) that would be impacted by the 
phaseout of the Space Shuttle. The panel also worked to proactively to identify the risks involved in Shuttle transition and phaseout and to make recommendations to mitigate those risks. 
Although time-constrained, the end points of the panel provide the groundwork for successful transition and accurately characterize the effort as big, complex, emotional, expensive, and uncharted for NASA. Below is the Transition Panel Charter:
· Develop the assumptions, issues, risks, and milestones associated with Shuttle asset disposition for phaseout (baseline).
· Identify and categorize the Shuttle assets. The scope of this activity includes flight hardware, ground hardware, laboratories and facilities, industrial capabilities, tools and processes, and human capital.
· Make strategic recommendations that facilitate program phaseout/transition.

· Evaluate the strategic implications of alternative futures.
3. organization

The phaseout of the SSP and transition to meet the future exploration requirements will directly impact a large part of NASA and members of private industry that support the program. To ensure the most comprehensive analysis and recommendations for Shuttle phaseout and transition, team membership was broad, to include members both within and outside the Government. As depicted in Table 1, the team was composed of representatives from NASA Centers and Headquarters (HQ), private industry, and academia. Additional valuable contributions to the Transition Panel work were provided by Michelle Kelly (KSC-MK), Dr. James Brown (Seba Solutions, Inc), and Lee Norbraten (JSC-MD).
Members from various disciplines within the SSP Office provided detailed insight into the program and ongoing activities surrounding Shuttle transition. Representatives from project elements within the SSP, including Reusable Solid Rocket Motor (RSRM), Solid Rocket Booster (SRB), Space Shuttle Main Engine (SSME), External Tank (ET), Orbiter, Propulsion Systems Engineering and Integration, and Launch and Landing (L&L), provided impact assessments of Shuttle transition to the Space Shuttle’s major components.
Because Shuttle phaseout and transition transcend Shuttle-specific areas of responsibility, several relevant disciplines, such as Institutional, Systems Management Office (SMO), Safety and Mission Assurance (S&MA), Human Resources (HR), Astronaut Office, and Resources, were represented on the panel to provide a functional perspective. For example, HR representation provided insight into impacts on human capital and critical skills; institutional representatives identified issues surrounding the effects of Shuttle transition on program facilities and full-cost accounting; and environmental team members helped to identify potential issues surrounding the disposition of program assets.

Table 1.
Transition Panel Membership

	Lesa Roe, Lead
	LaRC Deputy Center Director
	Sina Hawsey
	JSC Industrial Property Officer

	Frank Izquierdo, Facilitator
	L&L Business Office Staff
	Kristen Kehrer
	KSC-SMO

	Sandeep Wilkhu, Secretariat
	IES Manager
	Maureen LaComb
	RSRM

	David Alonso
	KSC Institutional Manager
	John Lorch
	KSC Shuttle Processing

	Foster Anthony
	S&MA
	Winifred Martin
	HQ Resources

	Frank Caldeiro
	Astronaut
	Mabel Matthews
	LDP

	Randy Canady
	SSC Facilities
	Stuart McClung
	Orbiter

	Dewayne Collins
	SSME
	Charlie Murphy
	Industry Representative

	Nick Devillo
	KSC-OIG
	Dorothy Rasco
	SSP/APIO Representative

	Ron Farris
	SSP Strategic Planning
	Scott Robinson
	Institution Capabilities Team Liaison

	Alec Gallimore
	University of Michigan
	Doug Sander
	SSP Strategic Planning

	Mike Galluzzi
	KSC Sustainability
	Loraine Schafer
	Mission Execution Panel Liaison

	Ralph Gelpi
	SSP Infrastructure
	Pat Simpkins
	KSC HR Director

	Steve Glover
	SSP Environmental
	Mike Smith
	SSP Resources

	Terry Greenwood
	ET
	Wayne Thomas
	SSP Procurement

	Tim Griswold
	SRB
	Adam West
	HQ Liaison

	John Gurecki
	SSP Sustainability
	Randy Wright
	SRB

	
	
	
	

	Contractor Support Team

	Allen Blair
	USA – SSME
	Richard Jackson
	Booz Allen Hamilton

	Curt Dakolios
	Rocketdyne
	Don Sauvageau
	ATK Thiokol

	Bruce Fleming
	LM – Denver
	Carol Webber
	LM – Denver

	Tim Garner
	MSFC – USA
	Rodney Wilks
	ATK Thiokol

	David Hartley
	LM – MAF
	
	


Representatives from other panels participated on the Transition Panel to improve cross-communication and to provide perspective. Membership from ongoing NASA initiatives, such as the Advanced Planning and Integration Office (APIO), ensured further integration of the panel’s activities at the Agency level. The team also included a member of academia to provide an independent perspective to the process. Diversity of knowledge brought forward by this cross-Agency and contractor membership has identified significant issues, concerns, and 
recommendations.
4. panel execution

The Transition Panel operated in a manner to most efficiently and effectively accomplish the goals set forth in the Transition Panel Charter. Weekly panel status meetings were conducted as part of normal operating procedures. The purpose of these regular meetings was to foster team communication and continue progress toward meeting charter end points. At the weekly status meetings, major activities were discussed, including action items, the risk/opportunities matrix, informational briefings, and alternative futures scenarios. In several cases, subteams were created to address issues and actions that resulted from ongoing team activities.
The team also conducted face-to-face meetings near key milestones in the ISOS process, including the ISOS kick-off, super meeting, mid-term review, and final summit. Early on, meetings were used to establish the operation and composition of the team, finalize the charter, exchange information of ongoing Shuttle transition and phaseout activities, and decide on a team plan of action. Subsequent meetings were held to review projects, address panel issues and recommendations, and finalize the work of the team in preparation for the final presentation.
Cross-communication, through joint membership and meetings, was a key factor to the successful operation of the team. Several Transition Panel members participated on other panels and ensured all information was conveyed during weekly status meetings. Joint meetings with the Mission Execution Panel established a common set of mission execution ground rules and assumptions and also determined the threshold between mission execution and transition. Joint sessions with the Lessons Learned Panel were held to ensure the utilization of lessons learned from benchmarking and past experiences to help formulate recommendations. Finally, cooperative meetings were held with the Institutional Capabilities Team to develop recommendations related to disposition of assets such as hardware, tools and processes, and workforce.
An assessment of the magnitude of the SSP assets was required. A sub-team consisting of contractor and Civil Service personnel was tasked with reviewing the numerous and diverse databases used by the Agency to account for Government-owned assets held by the Government and the various SSP contractors and their current replacement values. This assessment was necessary to gain an understanding among other attributes of the volume, cost, and geographical distribution of these assets. In addition, the panel received input from entities that had worked individual transition issues.
The panel evaluated and assessed all the transition investment opportunities in the ISOS database; specifically, the following four projects were considered relevant to transition activities and were briefed in detail at the ISOS super meeting:
· #1742 Integrated Environmental Baseline for Planning and Risk Assessment

· #1743 Integrated SSP Inventory Database Capability and Data Requirements

· #1746 Enhanced Risk Assessment for SSP Critical Suppliers and Capability

· #1631 SSME Transition Study
After evaluating these investments, the panel is recommending that all four reviewed projects be components of a larger, Agencywide transition planning process, which is included in Section 8.
5. panel tools

The importance of the decision process—the systematic and comprehensive examination and documentation of alternatives—is amplified in the presence of such diverse experiences and viewpoints as were represented on the Transition Panel. The panel employed accepted 
knowledge-gathering and knowledge-structuring techniques to capture and organize information for panel decisions. Knowledge-gathering and -structuring techniques used by the Transition Panel and subteams included the following:
· Best-practices research

· Affinity diagramming technique

· Brainstorming

· Weekly panel telecons

· Face-to-face panel meetings

· Program element briefings
6. ground rules and assumptions

The Transition Panel operated under the ground rule that the Space Shuttle will fly 28 flights to complete the ISS by the end of 2010. The SSP is assumed to end after the last flight in 2010. The flight rate was assumed to be five flights per year, with three flights in FY 2005.  All three Orbiters are to be utilized for these flights. All required assets/capabilities will be retained to ensure flight safety to the end of Space Shuttle program.
Capabilities that are no longer required for safe flight will be dispositioned through appropriate processes to ensure that loss of the capability does not impact flight safety or completion of the ISS. For example, the SSP will cease supporting production capabilities when they are no longer required for mission execution. An important ground rule is that mission execution activities take precedence over transition activities and that the last flight will be as safe as STS-114 will be. For this reason, many of the SSP capabilities will be retained all the way until the end of the program. Capabilities that are no longer required by the SSP will be dispositioned and phased out in accordance with the Transition Panel baseline (see Table 2) through a process that will ensure that capabilities that may be required for space exploration or other Government endeavors (other agencies, military) can be retained.
Table 2.
Ground Rules and Assumptions

· No impact on return-to-flight efforts

· Mission execution takes precedence over transition

· Baseline assumption—No follow-on program for Shuttle assets

· 28 Shuttle flights (~2010 shutdown)

· Shuttle assets will be dispositioned (e.g., deserviced, declared excess, abandoned in place) after last need date

· Support of major vendors and suppliers will end on a case-by-case basis after the delivery of the last needed material lot or service
· Contractor and Government sustaining engineering will continue through last flight
7. findings

This report identifies a number of challenges and includes recommendations that address those challenges. The challenges are understood and will be managed to ensure the objectives of protecting the ability to safely and successfully complete the SSP mission, and phase it out in an orderly manner consistent with transitioning to the Vision for Space Exploration (VSE).
Transition and retirement of a major program such as the Space Shuttle or ISS is an Agency issue involving diverse categories of assets, including buildings, land, equipment, human capital, and across many institutions and programs. These assets are identified and categorized in this section. In addition, data, intellectual property, and patents area all included as assets, but due to the SSP Transition Panel’s priorities, these assets will be deferred to follow-on activities.

The Transition Panel’s recommendations will appear as applicable to the subject matter in the body of the report (Section 7) and will also be identified by priority number in Section 8. Individual recommendations may appear in more than area.

The ISOS activity is focused on the Shuttle program and ISS program future and poses a significant challenge in terms of transition and retirement. The SSP occupies over 640 facilities, utilizes over 900,000 line items associated with equipment, and employs over 2,000 full-time-equivalent (FTE) Civil Service personnel and more than 15,000 work year equivalents (WYEs) in prime contractors. The total equipment value is more than $12B, and total facilities value is approximately $5.7B. These assets have wide geographic distribution across Government, prime contractors, subcontractors, and vendors. Many of the transition activities will occur parallel to ongoing mission execution, and the political issues involving the number and location of jobs will require extensive negotiation and communication. The problems associated with transitioning the SSP are acute.
The Space Shuttle program today is almost 28 percent of the Agency’s overall budget and by 2010 will be reduced to less than 14 percent of the Agency budget—it will be fully phased into the Exploration Systems budget by 2012 (Figure 1).
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Figure 1.
Shuttle Budget Ramp-Down
7.1 Human Capital in Transition

The phaseout of a major NASA program has enormous implications for the workforce. If not executed properly, morale and possibly mission success may suffer. In addition, the loss of intellectual capital and increased training costs will make it difficult for the Agency to retain its core capabilities and competencies. Finally, increased cost in terms of unmanaged attrition, reductions in force, buy-outs, and the acquisition of contingent workers will take their toll on the total Agency resources.
As discussed in previous sections, the impact of the phaseout/flyout of SSP encompassing facilities, infrastructure, and human capital is enormous. Downsizing strategically while maintaining critical competencies for mission safety and success is difficult. While some attrition is expected and normally planned for in the operation of multiyear programs, as seen in Figure 2, this 
attrition pattern for the entire Agency workforce alone will not reduce the SSP workforce in a natural manner between 2005 and projected program completion. The option of buy-outs and early retirements for the Civil Service workforce to deal with phaseout/flyout of a major program such as SSP and ISS is not without its own costs. Those costs would require a thorough evaluation and consideration for funding, and this follow-on analysis is recommended for future action. Figure 3 depicts historical attrition for the prime contractors and indicates that “normal” attrition does not alleviate the downsizing problem of the SSP contractor workforce. In addition, the contractor workforce (on the average, older than the Civil Service workforce) depicted in Figure 4 shows an age demographic picture of a workforce eligible to retire at age 62 (nearly 20 percent will be eligible to retire in 2010). Figure 5 depicts a Federal SSP workforce demographic similar to that of the contractor. However, earlier possible retirements can lead to the loss of competencies in key areas required for safe and successful mission completion.
[image: image2.jpg]Pct FTP Losses per Year

12%

10%

8%

6%

4%

2%

0%

JSC  KSC MSFC SSC ARC DFRC LARC GRC GSFC HQ  IG

O Attrition Rate FY 01 B Aftrition Rate FY 02 O Attrition Rate FY 03

NASA





Figure 2.
Attrition Rates by Center, Full-Time Permanent Employees
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Figure 3.
SSP Prime Contractors’ Gains and Losses
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Figure 4.
SSP Prime Contractors’ Workforce Age Distribution
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Figure 5.
NASA SSP Workforce Competency Retirement Projections
The number of issues requiring attention in a phaseout environment can be overwhelming. Throughout the process, there must be complete and thorough understanding and management of the demographics of the workforce. Retaining people, as well as retaining technical knowledge, is important for program success. However, maintaining the workforce pipeline and transitioning knowledge while transitioning to new work is also important. Keeping the workforce focused and simultaneously developing new knowledge and skills go hand in hand. During downsizing, the Agency should not abandon its role in identifying and developing leaders while keeping full-cost implications in mind.
In 2004, Congress passed and President Bush signed the NASA Workforce Flexibilities Act.
 NASA emphasized recruiting and retention challenges when making its case for workforce flexibilities, so most of the flexibilities it received address those important needs. New flexibilities can help reassign or redistribute the workforce. Qualifications pay and relocation incentives can be used to encourage and facilitate the movement of employees to new positions or Centers where they are most needed, either to maintain safe and reliable operations of the SSP through phaseout or to support future work. However, the challenges of transitioning to phase out the SSP are broader than these two areas. For example, the phaseout of the SSP may increase the emphasis and importance of workforce reshaping in terms of technical skills needed for future missions and the necessity of dealing with excess capacity at some Centers over the long term. 
Further legislative recommendations include greater flexibility in use of retention bonuses to be paid at the end of a defined successful service period versus the beginning of that period; increased buy-out amounts to accelerate downsizing as appropriate; the conversion of permanent appointments to term appointments via incentives, buyouts, and early outs without OPM review and approval; greater portability of benefits; and implementing an exchange program with private industry for the purposes of cross-training and learning for the good of the national space program may also be beneficial. The Shuttle and Station Programs must work with the Office of Human Capital Management (OHCM) to shape new legislative requirements immediately in order to have the tools in place during transition and phaseout. All current and proposed workforce management methods require funding to be fully exercised. Tools to be developed may include an incentive program to retain workers for transition work to be paid at the end phase of a program and to capture and provide expertise to follow-on programs while not being constrained by arbitrarily long commitments. Further flexibilities were developed and provided via the Federal Workforce Flexibilities Act of 2004, but the implementation directions have not been released by the Office of Personnel Management (OPM) in time for their possible application here.

[image: image6]
Regarding Civil Service costs under the Agency’s full-cost accounting process, the current programs only fund salaries and benefits. Center general and administrative (G&A) funds are used for all other expenses related to recruitment, retention, and relocation bonuses. To date, no set-aside has been established for the impact of such major programs as the SSP and ISS phaseout. These expenses will, and should, be considered during the POP for the current year. Finally, current guidance for terminated programs is that Civil Service employees are funded for 2 years beyond the program termination time.
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Strategic workforce planning at the Agency level as well as the Shuttle program level is key to managing the workforce assets, including both NASA and contractor, during the transition of the program. In any major program endeavor, strategic workforce planning is essential from formulation of the program through execution and termination. Effective workforce planning requires intense top-management involvement from Civil Service, contractors, and other stakeholders. The determination of critical skills required for safe and reliable flight is the first priority. Maintaining programmatic and technical excellence for current mission success while supporting, as required, the Vision for Space Exploration (VSE) requires focused and targeted activities with respect to the Civil Service and industry workforce. Providing senior, seasoned personnel for future programmatic needs will increase in importance as the exploration goals and requirements become clear. Programs must use the Agency Competency Management System (CMS) to determine the skills a current program is using and must maintain and to help facilitate decisions on skill determination, gap analysis, and the identification of training requirements for future programs. One major immediate challenge will be the retention of critical skills through the life of the existing programs while the workforce exhibits an eagerness to participate in the early phases of NASA’s Vision for Space Exploration. People, when faced with an uncertain future, will select another path.
The gaps in competencies and skills required for the current program as well as the future programs must be addressed not only in terms of acquisition and training but also in knowledge retention and downsizing or retirement. NASA has developed and deployed a Competency Management System including a dictionary of competencies or bodies of knowledge possessed by the NASA workforce and applied to its programs and projects.
 This taxonomy has been shared with each of the SSP project elements via the Transition Panel, and many of the NASA and contractor organizations have applied the taxonomy in an attempt to use a common frame of reference to inventory the knowledge available both for the successful phaseout/flyout of the SSP and possible future scenarios aligned with the Vision for Space Exploration. Though NASA has a complete database of competencies associated with programs down to the individual workforce competency level, the contractors associated with the project elements are only in the early stages of capability identification.

NASA’s competencies grouped into suites for the purpose of display are shown in Figure 6.
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Figure 6.
NASA’s Shuttle Program Workforce Competencies (Suite Level)
Figure 7 illustrates the prime contractor’s competency distribution at a higher domain level. As can be seen, the NASA data enables a much more complete understanding of the knowledge capacity of the SSP workforce and, though not shown here, can be further delineated to address specific competencies, systems, and projects for which they are applied. For NASA and the nation to make accurate and effective decisions about our country’s capacity for future exploration, the suite or lower level of competency and workforce understanding is key. This information can help both contractors and NASA leaders better understand the specific competencies of their workforce, and in turn, the real effects of attrition, knowledge management efforts, and retention efforts. Indeed, it may be advantageous to address the restructuring of contracts to include a requirement for contractors to submit critical skills retention plans, including steps to sustain critical skills necessary through program retirement.
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Figure 7.
SSP Prime Contractor Competency Data (Domain Level)
NASA recently developed and released NPR 3010.1 titled “Strategic Workforce Management Process,” outlining the workforce management process. The NPR draws from a number of human-capital studies and reports dealing with the Federal sector, including workforce planning reports from the National Academy of Public Administration
 and the General Accounting Office (GAO) that included a study of downsizing in NASA itself in the 1990s.
 The NPR calls for the optimal utilization of the Agency’s human resources, including transitions between project assignments and maintenance of workforce competencies. The general process outlined includes the assessment of core capabilities to phase out, maintain, or grow. It is followed by the identification of the range of future work and assessment of the sustainability of the targeted Civil Service workforce based on this potential future work. Further, areas of potential risk are identified, monitored, and addressed, and business and human-capital solutions are identified to mitigate risks and shape the Civil Service workforce for the future. Both NASA and contractors associated with SSP can, and should, follow such an outline. It is recommended that the SOMD and the SSP follow the guidelines in NPR 3010.1.
The NPR addresses the need to establish the optimal long-term workforce assignment flexibilities, including an appropriate mix of Civil Service and other workforce components. The 
appropriate balance among components should be maintained to include other-than-full-time employees and non-Civil Service personnel. The Civil Service workforce should include a mix of permanent employees and other innovative employment arrangements. NASA should continue to work with its industry partners to meet both phaseout and safe flyout requirements for the SSP.
There are currently at least nine different panels, teams, or studies addressing the issue of managing human capital for various angles and with various agendas. Table 3 provides a brief list of human-capital teams addressing issues of importance to a program’s phaseout and transition activities. Where an Agency approach to integrating the human-capital aspects of Shuttle transition is surely required, no Agency-level process currently exists. For an effort of this magnitude, there must be a determination of the level, program versus Agency, where decisions are made with respect to various aspects of the workforce. In the Agency’s current efforts, as many as six workforce plans may be generated from these different teams or panels. Finally, a method of measuring and monitoring the effects of the many activities and events associated with the 
phaseout of the SSP is crucial.
Table 3.
Workforce Issue Panels and Teams
	SSP Transition
	Examine issues and suggest next steps for managing the transition of the SSP to a number of alternative futures, including phaseout/transition of assets to new program.

	ISS ISOS Team
	Assess issues associated with ISS when Shuttle effort complete.

	ISOS Industry Team 3
	Evaluate the human capital, training capacity, and national support necessary to successfully meet SSP, ISS, and future needs.

	Integration/APIO
	Provide integration across the mission directorates and mission support offices to ensure that the mission support areas, and in particular our human- and physical-capital plans, are integrally linked to our strategic plans, and that our overall way of conducting business at NASA HQ is improved and made more efficient.

	Core Competencies
	Points of contact from each mission directorate, the Office of Institutions and Management, the Office of the Chief Financial Officer (OCFO) at NASA HQ, and each Center working with APIO’s human-capital (HC) and institutional lead (on behalf of the Associate Deputy Administrator for Systems Integration).

	OHCM/Transformation Action Team
	Develop tools/techniques/methods to manage a workforce in the future to successfully administer different programs and budget uncertainties.

	SOMD Core 
Capabilities
	Develop and deploy methodologies and tools to assess and evaluate various SOMD Center assets.

	Strategic Sustainment Office
	Identify the skills and knowledge that are vital to accomplishing the Agency’s goals with respect to SSP, ISS, and beyond.


	NASA CMS Team
	Recently identified critical competencies at all NASA Centers for the purposes of workforce realignment, retirement buy-outs, and strategic staffing. Further work includes developing information for the NASA Workforce Plan reported to Congress as stipulated in the NASA Workforce Flexibilities Act of 2004.

	SOMD Office Activity
	Respond to/participate in GAO audit activity associated with impacts of Shuttle retirement on the Civil Service workforce.
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The use of such tools as the NASA Competency Management System, the Federal Personnel Payroll System, and other workforce climate indicators should be expanded. These and other tools will aid NASA and contractor leaders in developing informed decisions, tools, and process for the transition of this major space program. An additional tool might be to reinstitute the Career Transition Assistance Programs at all affected Centers to assist in both execution and transition/phaseout of workforce efforts.
The findings of the Space Shuttle Strategic Planning Office concerning best practices in the phaseout of major programs indicate a number of workforce planning lessons. In a program phaseout environment, critical-skill identification and retention are dependent upon early and open communication along with an aggressive program of incentives. These incentives and communications strategies must be pursued and implemented early to decrease the loss of near-term and long-term critical skills. Personal and emotional ties to major programs require diligence on the part of program and Agency leadership to address morale issues. Focused and tailored communications are a must at all levels. Benchmarking and incorporating best-practices studies, as well as research into other major Government program phaseouts and the insights of Federal/private-sector experts, may uncover additional strategies for such an effort.

[image: image11]
Clearly, the Agency and the SSP must coordinate an effort to develop transition strategies and policies between projects and Centers dealing the FTEs, relocation, retention of critical skills, intelligent reduction of staffing levels, training for the current program to remain safe and reliable while planning for possible futures, and directed placement of personnel. Restructuring of the workforce requires an evaluation and elimination of non-value-added activities, 
organizational realignment and restructuring, identification of “inherently governmental” work, and retooling. Training of critical skills must take into account the time required for appropriate competency levels to be developed and maintained to be of optimal benefit to the Agency’s current and future programs. Accurate FTE requirements must be developed and this SSP workforce asset inventory must be included in the overall strategic assessment required to understand termination costs and impacts. An “uncovered capacity” Civil Service funding pool should be developed to aid the Agency in retaining only that expertise required to implement the Vision for Space Exploration.
The loss of knowledge among more experienced spaceflight human resources must be counteracted so that the Agency’s bold new vision for exploration is not hampered by the hard-fought lessons of programs past. Seasoned professionals must be available to help define requirements and review and analyze proposed concepts for future exploration programs to ensure lessons learned from previous programs are incorporated into the new ones. Knowledge management processes and tools must be developed and integrated at the Agency level to help alleviate this issue. It may be appropriate to address knowledge management with respect to the prime and second-tier contractors as well. A great deal of spaceflight program knowledge is possessed by contractors and vendors that will potentially be transitioning to other lines of business or cease to exist.
If the Vision for Space Exploration (VSE) is to be realized, the Space Shuttle must now be seen as a short-term program, with all the attendant problems of capturing the knowledge gained in its pursuit.  It is important to capture the knowledge that best serves the needs of NASA’s Vision for Space Exploration and to determine how and with what tools we will address those needs.

The following provides more detail regarding specific, possible actions that can support our efforts in realizing these goals:

a. Provide leadership and direction to the program by:

(1) Stressing the value and importance of understanding how we view knowledge and the role it plays in our economic, scientific, and industrial relations, focusing on the need for sharing, collaboration, and innovation.

(2) Demonstrating enthusiasm, in addition to generous support and encouragement (in their many forms), to those who lead the way in developing new, revolutionary ways of viewing our intellectual relationships and 
interactions.

(3) Recognizing and supporting the examination of new technology as it becomes available for use, while creatively and fully exploiting the technology we are currently using to capture, store, and access our collective skills and knowledge.

b. Understand and identify the critical skills and previously acquired knowledge of each Shuttle element, in addition to learning from other, analogous situations (e.g., atomic energy plant shutdown, naval vessel class completion, and the Apollo program) by the benchmarking and detailed study of their experiences.

c. Provide the tools and the opportunity for collaboration and cooperation both within and between Shuttle partners, and encourage their use and further development in support of NASA’s Vision for Space Exploration. This includes the sharing of lessons learned among all organizations involved in building, maintaining, and flying the entire Shuttle System, such that they can cooperate and share without regard to the boundaries of space and time.

Furthermore, the SSME program will soon be using a Critical Capabilities Retention program designed to assess the skills and tools each team possesses and to analyze the risks of their loss, the severity of their loss, and the tools we have available to us to mitigate these potential losses.

In conclusion, the challenge to capture, store, and access our critical skills, processes, and knowledge has been exacerbated by the imminent end of the Space Shuttle program. KM is frequently studied and discussed in the context of ongoing commercial enterprises. There is generally no contemplation of an end to a company’s efforts in these cases. This is a luxury we cannot afford. We will be closing the doors and turning off the lights. We, NASA, need to understand how to capture and retain this knowledge and then determine applicability to other NASA or commercial programs—and we need to do it soon.
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Leadership and the development and enhancement of a strong cadre of leaders are paramount during the transition of any major program. Leadership development and application are not only one of the five pillars of NASA’s Strategic Human Capital Plan—they are of heightened importance in times of massive program upheaval. The Columbia Accident Investigation Board pointed to issues in this area. To strengthen this capability, NASA developed a strategy and framework to provide a more integrated and consistent approach to leadership development, and this more integrated approach is essential in leading the Agency through the phaseout/flyout of the Space Shuttle program.
Ultimately, program success, from formulation to termination, is about people. The early termination of the workforce, the need to retain segments of that workforce, and the transition of program knowledge to future programs invoke the most basic anxieties in people. People are important contributors, and a significant part of their life is devoted to an endeavor of this magnitude. The typical phases of acceptance: denial; the tendency to find ways to prolong the program; reluctant acceptance with its reduction in morale; and finally acceptance and commitment to success of the final missions and the phaseout process all must be dealt with appropriately and 
completely. There should be mission-success-based incentives and further collaboration with the Exploration Systems Mission Directorate (ESMD) to help find new assignments where the current knowledge can be of the greatest benefit. Retaining skills where needed and finding opportunities where possible are both steps in an overall effort to retain the nation’s space exploration 
capabilities. The Agency, as well as the SSP, must initiate an effective information exchange program so employees do not make decisions based on rumors or fears.
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7.2 Equipment

The methodology for defining the Government property (assets) accountable to the contractors is described in this subsection. Those assets include:
· Real property (land, facilities, structures, leases)

· Government property (contractor-accountable)
· Government property (institution-accountable)
· Company-owned assets significant to the program

To populate the fields in the spreadsheets, the NF 1018’s (NASA Property in the Custody of Contractors) for each contract were obtained. This included the Space Flight Operations Contract (SFOC), ET, RSRM, SSME, Alternate Turbopumps, and Orbiter Remote Manipulator Arm contracts. Each contractor provided the databases that actually contain the inventory reported in the NF 1018. These databases provide a baseline for assessment and disposition of property. This data is intended to portray the magnitude of the task by displaying the data in terms of line items and value (Figure 8 and Figure 9). For geographic distribution of SSP assets, see Figure 10. This data does not include personal or real property.
[image: image14.wmf]ET

136,700

SFOC MOD 43,380

SFOC

 FCE

63,840

SFOC L&L

174,370

SFOC SRB

90,920

SFOC ORB/PI

154,190

SSME

 74,300

ARM 9,760

PUMPS 11,715

RSRM

116,261

Over 900,000 Line Items

ET

136,700

SFOC MOD 43,380

SFOC

 FCE

63,840

SFOC L&L

174,370

SFOC SRB

90,920

SFOC ORB/PI

154,190

SSME

 74,300

ARM 9,760

PUMPS 11,715

RSRM

116,261

Over 900,000 Line Items


Figure 8.
Government Property (Contractor-Accountable)
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Figure 9.
Value of Assets

[image: image16.wmf]FLORIDA

$6,634,000,000

CALIFORNIA, 

$422,000,000

UTAH

$994,000,000

LOUISIANA

$1,078,000,000

TEXAS

$1,522,000,000

OUT OF UNITED 

STATES

$247,000,000

OTHER

$174,697,000

Over $12 Billion in Value

FLORIDA

$6,634,000,000

CALIFORNIA, 

$422,000,000

UTAH

$994,000,000

LOUISIANA

$1,078,000,000

TEXAS

$1,522,000,000

OUT OF UNITED 

STATES

$247,000,000

OTHER

$174,697,000

Over $12 Billion in Value


Figure 10.
Geographic Distribution of SSP Assets

Materials are reported in the NF 1018 in value only. A basis for estimating the value of a line item within SFOC was developed from inventory data and applied to all the material values to determine an estimate of line items. This was done to provide a more complete sizing that is consistent across the subcategories.
SFOC includes the elements of Orbiter, Program Integration, SRB, Flight Crew Equipment, Mission Operations, and Launch and Landing (L&L). The databases were queried to obtain these individual element assets since the NF 1018 is by contract only. Each element determined the line items and values within its NF 1018 that are actually at their subcontractors. Each prime contractor receives inputs from its subcontractors to incorporate into the NF 1018.
To approximate where these assets are geographically, a distribution was made based on the principle location for prime element and its subcontractors. There are literally hundreds of locations where Government property is used, but for the purpose of this effort, the distribution is depicted where the majority are located or the remoteness is significant.
7.3 Geographic Diversity of the Space Shuttle Supply Base
NASA has realized that without public and congressional support, a successful human spaceflight program would not have been possible. From President Kennedy’s vision for the lunar explorations in the Apollo era, to the uniqueness of the Space Shuttle, to the innovations of the International Space Station, NASA once again finds itself transitioning into a new spirit of discovery. The public and congressional support for the new vision of “Moon, Mars, and Beyond” must continue in order to meet this goal.
Public support is usually derived from one of two sources: positive economic impact on a select population demographic or a positive social perception by the majority of the population, which in most cases, influences congressional support. A highly visible, strong supply base would be an example of the former. Visible technological advancements (NASA spin-offs) for public benefit would be an example of the latter.
Identifying the geographic diversity of the SSP suppliers is a critical first step in maintaining public support and a healthy supply base and in managing unforeseen program cost impacts for both mission execution and transition. This identification process could also assist in standardizing the supply chain management requirements to manage the supply base and monitor supplier viability through consistent and constant review of the suppliers’ financial stability and stresses. But more important, identification of the geographic diversity will assist in identifying possible state economic impacts caused by suppliers terminating either the enterprise or production lines because of changes in product demand, technology, foreign competition, environmental constraints, contract termination, or limited availability of raw materials.
Figure 11 is a map of the 1,542 active SSP suppliers by state and is further divided by a supplier color count code. This is in no way reflective of the 3,000 to 4,000 suppliers that are currently qualified to support or have previously supplied materials to the program. Active suppliers are defined as suppliers that have received a purchase order from any of the project offices within 48 months of December, 2004. To define the supplier color count code further, blue, being the first color in this spectrum, represents states that have 1 to 18 suppliers; green represents those states with 19 to 36 suppliers; yellow signifies 37 to 54 suppliers; orange represents 55 to 72; and finally, red corresponds to those states with 73 or more. Note that California, Florida, and Utah have the most active suppliers, with a total of 350, 242, and 146, respectively. Figure 12 depicts the same information in a bar chart.
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Figure 11.
SSP Active Supplier Distribution by State (Map)
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Figure 12.
SSP Active Supplier Distribution by State (Bar Chart)
Figure 13 depicts the supplier distribution for each SSP Project Office, using the same color count code.

Many manufacturing sectors, such as in the case of the aerospace industry, are experiencing prime and lower-tier suppliers dropping off unpredictably, and the economic downturn has made supply chain management more difficult and costly. For example, the average mitigation cost from a loss of supplier, based on over 100 industry case studies, is between $200K and $700K. Inventory, tooling, design, freight, people time, rush premiums, and extraordinary costs add to this cost. It becomes evident that because of the economic downturn it would be in the Agency’s best interest to preserve the health of the supply base, whether it be from stimulating supplier consolidation to strengthen and stabilize the supply base from economic fluctuations or by partnering with the Department of Defense (DoD) to develop a common capability within the aerospace and defense industries necessary to ensure military and space-rated product availability.
Even though the total number of dollars the Space Shuttle Program injected into some states economies was down slightly in the last fiscal year, it still represents significant economic stability for certain regions. While fluctuations in NASA’s budget are to be expected, the total economic impact in some states may be unmatched by any single economic industry. There is little doubt that NASA programs represent an important economic engine in some regions. Therefore, it becomes imperative that the Agency strive for continued positive economic gains within the supply base while seamlessly transitioning to the next-generation vehicle.
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Figure 13.
Supplier Distribution for Each SSP Project Office
7.3.1 Decision Dates on Vendors
The Transition Panel baseline assumption of ending the Shuttle program at ISS completion or in 2010 reveals that several key Shuttle hardware vendors and subtier vendors will be ending their relationships with the SSP prior to the 2010 final flight date. This is because the amount of flight hardware accumulated is sufficient to meet the 28-mission manifest through 2010 with appropriate spare provisions. The decision process for terminating Shuttle vendors has already started. The Agency will need to issue partial termination of flight hardware in order to stop the SSP from accumulating unneeded flight hardware. Since the next launch vehicle requirements are not currently defined, NASA takes the risk of terminating a Shuttle vendor that could possibly be needed for NASA’s exploration requirements.
The Space Shuttle Main Engine (SSME) project is currently fabricating the components for the final new engine that will be added to the Shuttle engine fleet. Therefore, many vendors and manufacturing processes will be coming to an end with the completion of this engine in early FY 2007. Many engine suppliers will be delivering their final SSME parts as early as FY 2005. This is important because many of the suppliers are sole sources or have unique capabilities that, when stopped, may be difficult to start back up.

One supplier that has already received a lot of attention in the Shuttle community is Pechiney Rolled Products. Pechiney supplies aluminum lithium (AI-2195) to the External Tank (ET) project. The ET project currently has procured sufficient AI-2195 material to complete the number of required ETs to meet the 2010 flight manifest. The possibility also exists that Pechiney may not desire to continue to produce AI-2195 after the Shuttle program ends. The cost of AI-2195 is likely to increase from the current contract price if certification is required for a new supplier.

For the Reusable Solid Rocket Motor (RSRM) project, the Ladish Company is the sole-source provider of large-scale (12 feet in diameter) forgings in the United States. The current RSRM project plan is to begin shutting down this capability in 2005. Shutting down this vendor would result in losing the only U.S. manufacturer producing one-piece, weld-free, large solid rocket motor pressure vessels.

Figure 14 illustrates the issues facing the Shuttle Program Office. As is evident in the burst chart, many key decisions will have to be made this year. The explanation for the red-, yellow-, and green-designated vendors shown in the chart is provided in more detail in 7.3.2. For more information associated with the specific SSP hardware produced by each of the identified vendors, see Appendix F.
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Figure 14.
Shuttle Supplier Decision Points
7.3.2 Risk Definitions
The following color code designates the determination of risk for vendors/suppliers in SSP transition depicted in Figure 14 and Figure 15:

· Red: The vendor is a sole source or vendor shutdown is imminent (within 12 months). An immediate SSP decision is required.

· Yellow: The vendor is a sole source or the cost to maintain is less than the cost to restart, and shutdown is expected in 12 to 24 months. SSP may choose to maintain the vendor.

· Green: Vendor shutdown is not anticipated within the next 5 years and poses no SSP risk.
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Figure 15.
SSP Element Hardware Transition
In the initial phases of the transition process, at a minimum, a cursory budgetary/cost/risk analysis by the knowledgeable element representatives will be required. As the transition process matures, an in-depth analysis will be performed on each hardware manufacturer to verify the criticality, cost, schedule, and risk associated with each situation. This analysis will be reviewed at the Shuttle project level and recommendations made to the Shuttle program manager. The Shuttle program manager will forward all data to NASA HQ for the final decision and direction through a new Agencywide process for transition.
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7.4 Facilities

NASA facility assets are quantified and documented in NASA’s Real Property Inventory (RPI). The RPI provides basic information about NASA-owned facilities, including facility number, location, type of facility, size or capacity, age, estimated current value, and easements. The RPI tracks all property owned and operated by NASA and property owned by NASA and operated either by a contractor or another agency. The RPI does not track facilities that are owned and operated by NASA’s contractors. These are not considered NASA assets even if NASA is the contractor’s sole customer.
NASA also tracks other information about the RPI, such as condition and utilization, through studies and database tools constructed from the RPI information. A study conducted by Rand Corporation identified the facilities that make up the Shuttle ground support infrastructure. This study was used to designate a portion of the NASA RPI as Shuttle-program-operated. The listing of facilities identified in the Rand study as Shuttle-program-operated was used to quantify the facilities impacted by Shuttle transition. This listing constitutes approximately one-third of the value of the Agency’s facility inventory.
In addition to the 640 facilities that NASA has designated as Shuttle-program-operated, the Shuttle program shares the use of 170 facilities, valued at 10 percent of NASA’s inventory, with other NASA programs. Shuttle’s use of these facilities ranges from 5 to 90 percent.

These shared facilities will continue to be vital resources for NASA programs even after the retirement of the Shuttle program. Consequently, they cannot be demolished to reduce Agency operating expenses unless alternative resources can be provided. These shared facilities may need to be altered following the retirement of the Shuttle to eliminate excess capacity or reduce operating and maintenance expenses. This may be necessary to reduce the overall infrastructure costs to the remaining programs using the facilities.
Finally, general administrative facilities, utility distribution systems, and communications systems benefit the Shuttle program along with everyone at a site. Shuttle program use of these assets has not been estimated.
Facilities transition will differ from equipment transition in that very few of the Shuttle facilities can be made available for sale. Unless a facility includes land or land rights and is easily accessible by the public, the facility will have very little market appeal. Only a relatively small number of Shuttle facilities meet these criteria for broad market appeal. Facilities have salvage value if they are demolished, but rarely does the salvage value of a facility exceed the cost of demolition.
Some Shuttle facilities could be candidates for sale, and many could be demolished. If the retirement of the Shuttle will lead to long-term excess capacity, sale and demolition should be considered to reduce the Agency’s operating costs. However, much of the Shuttle facility inventory is likely to be considered for reuse. Reuse could include reuse by the Agency for other programs or the use of the facility by other public or private ventures. Reuse within the Agency or by 
leasing or selling services to others to defray costs could be an effective way for the Agency to maintain critical assets during a gap in requirements.
The ease with which Shuttle facility assets could be reused will be dependent on the uniqueness of the facility. Facilities used by the Shuttle program (Figure 16 and Figure 17) range from common and versatile facilities such as office buildings and warehouses to highly specialized facilities such as the Vehicle Assembly Building, Launch Complex 39, and the Orbiter Processing Facilities. Versatile facilities can be readily modified for a new use. Highly specialized facilities may require such extensive modifications as to make them cost-prohibitive for reuse. A return-on-investment or comparative cost study will be required for each facility operated by the Shuttle program to evaluate the cost effectiveness of reuse. This cost analysis will be necessary input into the disposition determination for each facility.
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Figure 16.
Agency Facility Usage (Based on Square Footage)
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Figure 17.
Shuttle Facility Replacement Value by Center
The Space Operations Mission Directorate (SOMD) chartered a team in late 2003 to develop a process and gather data to help manage assets across the Space Operations Centers (Kennedy, Marshall, Johnson, and Stennis). Booz Allen Hamilton was hired to provide consulting services to support this effort. The team developed a Mission Dependency Index (MDI) that measures an asset’s ability to support the SOMD missions. The MDI score of an asset is between 0 and 1 and includes the following parameters: support to current missions, developing advanced technology, maintaining critical skills, availability, exclusivity, and potential future need. At each Center, a senior management team with representatives from each organization selected the assets to be included and voted on the MDI score of each asset using pairwise comparison. Other information collected regarding the assets was the condition of the asset; the “open the door costs” (annual maintenance cost and minimal cost of critical skills required to provide the capability); the percentage of funding by program; the percentage of use by program; and the cost to bring the asset from the current condition to the required condition.
The data provided to the Core Capabilities Team was a mix of rough order of magnitude and high fidelity. The weighting of factors making up the MDI scores varied from Center to Center because each Center has different mission requirements. As an example, Marshall has a mix of research- and design-oriented programs, and Stennis is focused more on propulsion operations and testing. The data gathered by the Core Capabilities Team was analyzed with transition of the Shuttle in mind. The resulting information will provide valuable insight when making transition decisions about the various assets supporting the Shuttle program.
A total of 591 assets were included in the Core Capabilities Team efforts by the SOMD Centers. For this study, an asset was considered a space providing a specific capability. In some cases, individual rooms or process lines within a facility were considered assets, while in other cases, entire facilities were considered assets. Since the study was evaluating capabilities, the evaluation included the physical plant, equipment, and special skills that made up the asset. Because the study defined assets differently than the RPI defines facilities, the numbers identified by the study as assets used by the Shuttle program differ from the total number of facilities assigned to the Shuttle program in the RPI. It is also important to understand that this data is not all-inclusive. The study evaluated a selected portion of SOMD assets, not the entire Agency portfolio. However, the information provided by the study illustrates some important points.
The Shuttle program uses 289 of the 591 assets evaluated either in part or in total. The Shuttle Program uses 81 of those assets exclusively. The remaining 208 assets are shared by Shuttle and other NASA programs. These 208 assets represent critical capabilities that will still be required by the Agency when the Shuttle program retires, regardless of the requirements of follow-on 
programs.
The study also assessed the potential future need for each asset. Each asset was scored for potential future use. The potential future-need score of the assets ranged from 0 and 1. At the time the assets were evaluated, the future requirements for exploration were not clear, so the evaluation was based on assumptions about the type of infrastructure that might be needed to support 
exploration missions. Of the 81 assets that support Shuttle 100 percent of the time, 56 of the assets scored .5 or above for potential future need.
The last mission of the Shuttle may occur several years in advance of the first manned exploration missions. Based on the Core Capabilities study, 56 assets used exclusively by the Shuttle program may be needed to support next-vehicle operations. There is likely to be a gap of several years between requirements. The Agency must plan to maintain these core capabilities across the gap. This will require funding consideration and a plan to maintain key skills.
7.5 Environmental Considerations

Environmental considerations for transition include the broad spectrum of activities required to efficiently manage environmental projects, proactively implement risk management, appropriately address and minimize impacts to the environment, reduce environmental liabilities, and comply with applicable Federal, state, and local laws and regulations. Table 7 (Appendix G) provides a summary listing of several Federal environmental regulations to be considered for compliance that may affect Shuttle transition. Table 8 (Appendix G) lists examples of various State of Alabama environmental regulations based on the Federal laws and state regulatory requirements. In addition, NASA has established guidelines for projects to comply with the various NASA policies and the environmental laws and regulations; example references are shown in Table 9 (Appendix G).

As evidenced in this report, the Space Shuttle program has numerous assets that are spread across the United States. Many of these assets will have environmental risks and other liabilities associated with them as transition efforts are implemented. For example, Michoud Assembly Facility (MAF) has a very active site remediation program that has made much progress on cleanup of several contaminated sites. Many sites have been cleaned up, and work continues on other sites. Assessments/studies, site restoration, control, and monitoring will be required at MAF for a number of years into the future. Government-owned assets are located on Government-owned property, as well as located at properties owned by prime contractors and subcontractors, which will further complicate the transition implementation. Asset disposition will require close coordination and support from the various Center property management, facility, procurement, legal, and environmental offices. Transition implementation will involve integration and coordination of a number of representatives from NASA, including NASA HQ, NASA Centers, Shuttle program, and contractors, as well as the Environmental Protection Agency (EPA) and state and local authorities. Some tasks will involve permit applications, permit modifications, and regulatory approval.
There are many risk drivers with potential to impact the transition efforts. These range from disposal of hazardous materials, hazardous wastes, and/or decontamination wastes to treatment of contamination in soil, sediment, and water. There are several ongoing SSP-supported environmental remediation and monitoring activities, and a strong possibility exists that new contaminated areas will be identified during closure efforts.
In addition, various permit applications and closures (as well as any other environmental agreements or decision documents with the EPA, state, or local agencies) will need detailed review. Any existing environmental waivers exclusive to the Space Shuttle should also be reviewed. Often environmental impacts, mitigation, and cleanup plans must be reviewed and commented on by the public and other stakeholders. Government liability issues, schedule impacts, and costs are often associated with this kind of work. As noted by the DoD’s Base Realignment and Closure (BRAC) program, a large portion of closure costs may be attributed to environmental 
requirements. If legislative changes are considered in support of the overall transition efforts, environmental requirements could possibly be more streamlined using this avenue.

Environmental issues can impact liability, cost, and schedule since decisions affecting these issues often involve other Federal agencies, states, local authorities, the public, and special interest groups. Environmental work may require mandatory review periods that must be allowed to elapse before further action can be taken. Project execution risk and cleanup-level risk decisions will have to be considered. Funding for the ongoing environmental efforts and future work will need to be worked closely to meet commitments since current funds are managed by several offices, including NASA HQ, Centers, and the Shuttle program. Given the magnitude and complexity of the work, planning and collecting environmental baseline information to support transition should begin early in the process.
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7.6 Historical Responsibilities

As the SSP transitions, several opportunities and challenges for the Agency will be created. Many facilities throughout NASA used by the Shuttle program have been designated national landmarks. The designation of these facilities is related to their association with the Apollo, Gemini, and Mercury programs. Elements of the SSP currently occupy several facilities that have been designated national landmarks from legacy programs. A listing of these facilities is included in Appendix D. At present, there are no facilities within NASA that have been designated national landmarks that are uniquely utilized by the Space Shuttle program.
The National Historical Preservation Act (NHPA) of 1966 is the national legislative statute that creates and dictates NASA’s obligations relative to historically significant facilities. Section 110 of the NHPA requires Federal agencies to establish “a preservation program for the identification, evaluation, and nomination to the National Register of Historic Places, and protection of historic properties” and instructs agencies to manage and maintain historic properties in a way that “considers the preservation of their historic, archaeological, architectural, and cultural values.” Section 106 of the NHPA further specifies a methodology by which Federal agencies may identify historic resources, evaluate their significance, and devise means to mitigate impacts to resources listed in or eligible for listing in the National Register of Historic Places. Section 106 regulations, 36 CFR Part 800 (“Protection of Historic Properties”) of the NHPA requires Federal agencies to take into account the effect of their undertakings on properties included in or eligible for inclusion in the National Register of Historic Places and to afford the Council a reasonable opportunity to comment on such undertakings. In addition, most states have legislation that outlines requirements for such facilities within their jurisdictions.
NASA’s Historical Preservation Office at HQ (along with the cognizant Center representatives) is responsible for verifying that NASA complies with the requirements of the NHPA. The financial liability for the preservation of these facilities varies by location. However, the program typically bears a substantial part of the burden for funding of efforts within the facilities that it 
occupies.
The Space Shuttle program contributes substantially to satisfying NASA’s obligations under the NHPA to sustain these properties with historical significance to legacy programs. Through the SSP annual budget, much of the maintenance and periodic rehabilitation of these facilities is accomplished. Because it occupies these facilities, the program maintains heating and air conditioning systems that prevent premature deterioration of these assets.

As the SSP vacates these facilities, alternative funding to maintain these properties will be needed. If another program inherits the facility, these costs may be transferred to the new program. In other cases, consideration for disposal of the facility may be made if concurred with by cognizant entities and proper documentation is created to capture the historical value of the facility. Each facility will need to be addressed individually. If no new program inherits the facility, Agency funding will be required. Without the benefit of a specific program to inherit all facilities, an Agency approach may be required as an interim solution.
The designation of new national landmarks associated with the Space Shuttle program will also need to be addressed during the SSP transition. An effort is currently in progress by the NASA Historical Preservation Office to identify candidates for consideration. Legislation mandates identification of such properties and describes the process for determining historical significance. However, this legislation does not provide for limits on the number of properties that may be considered. It is possible that a significant number of Space Shuttle properties will be deemed eligible for inclusion under the NHPA. This may place an additional, substantial, long term financial burden on the Agency.
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7.7 Legislative Needs

A strategy for transition should be briefed to NASA Management, the Office of Management and Budget (OMB), the Office of Science and Technology Policy (OSTP), and Congress as soon as practicable. Transition funding requirements will be submitted through the normal budget process. Special legislation may be requested to assist in those areas requiring other than normal guidelines/processes/procedures.
Different termination/transition requirements may apply at each SSP Field Center, Government-owned facility, and contract partner site. The following list addresses some of the potential gaps that could preclude successful implementation of transition strategies:
· Overall termination project charter, funding, and structure
· Workforce retention and realignment authorities
· General process for asset decommissioning (by transfer, safe and abandon, mothballing, or destruction)

· NASA retention and reinvestment of funds from unique-asset sales
· National space asset or historical preservation designation and disposition process authority
· Environmental remediation and monitoring guidelines (with expanded waivers and exceptions)

· Other environment issues
· Contract considerations and requirements (e.g., Federal Acquisition Regulations)
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7.8 Contract Considerations

The vast majority of SSP human capital is provided by the program’s contractors and subcontractors. Likewise, the majority of SSP physical assets required to execute the program is under the management control of SSP contractors. As we proceed to plan and implement transition activities, it will be important to closely coordinate these activities with the program’s contractors.

The Shuttle program’s current contracts were established prior to the Vision for Space Exploration, in an environment where it was expected that the program life would extend significantly beyond the period of the contract. There is typically not a lot of planning required for contract closeout activities in that environment, where assets are generally moved to a successor contract.

Planning and implementing the SSP transition at the same time we are continuing to fly out the remainder of the program is a significant program complexity not previously contemplated in the contracts. As a program transition strategy is developed, program contracts should be assessed to determine whether adjustments might be required to facilitate effective and economical implementation. When decisions are made on specific transition implementation actions, contracts will also need to be assessed. Sufficient lead time will be required when contract modifications are needed for implementation.
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7.9 Full-Cost Implications of Shuttle Transition/Retirement

Another area that needs to be addressed and understood as the Agency transitions and retires the SSP is the budget and resources management implication of the Agency operating in full cost. Today, NASA operates within a two-appropriation structure that accounts for the resources required to perform institutional services within the Agency’s program and project budgets. These resources are captured in a Center’s general and administrative (G&A) and service pool budgets. In addition to funding these institutional services, programs/projects directly fund the salaries, promotions, overtime, and travel of the Civil Servants that perform program/project work. Many programs and projects are also “directly” charged for services that enable their program/project performance, such as facility operation and maintenance (O&M), utilities, desktop services, and printing. The following will address the implications of operating within this full-cost environment as it relates to SSP transition and subsequent retirement. The resource management areas that will be discussed are program direct funding of Agency capability, service pool and G&A funding of institutional services, business base planning, and service pool and G&A rates.
Currently, under the Agency’s full-cost budget structure, all Agency costs are tied to program/project budgets. These budgets are composed of three basic categories: direct, service pools, and G&A. Direct budgets fund costs that can be directly identified with a specific project at the time the costs are incurred. Such costs are program procurements, Civil Service salaries and travel for project Civil Servants, and in some cases at the Field Centers, activities often thought of as institutional-only, like facility O&M, communications support and infrastructure, utilities, and other costs (see Figure 18 and Figure 19). It is Agency policy that all activities and services that can be charged directly should be charged directly. Again, for services to be charged directly, their costs must be directly identified with a specific project at the time the costs are incurred. For example, in the case of directly charged facility O&M and utilities, these costs would be directly tied to a dedicated program/project facility and are often executed by the program/project support contractor to facilitate “self sufficiency.” Direct funding, where appropriate, provides the program/project manager the most management control. However, under this funding approach, the funding to maintain and sustain the program/project capability is not 
resident in the institutionally managed service pool and G&A budget, and if required in the future, represents an “uncovered” or unfunded capability that a Center or the Agency will have to address. This “uncovered” capability can be especially problematic when the ability to terminate the capability is limited or constrained by other factors, such as the Civil Service workforce funded by programs/projects.
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Figure 18.
Current SSP Contribution to Center G&A
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Figure 19.
Current SSP Contribution to Center Service Pool
Service pool budgets fund costs are traceable to a specific program/project but unknown at the time costs are incurred. These costs are distributed based on a cost relevant consumption methodology. For example, facility O&M costs of nondedicated program facilities and infrastructure are distributed on the basis of square footage and desktop services are distributed on the basis of the number of desktops utilized by a program/project. Currently, the Agency has seven standard service pools: facilities and related services, information technology services, science and engineering, test services, wind tunnel services, fabrication services, and the Independent Technical Authority/Safety and Mission Assurance (ITA/S&MA) capability. Finally, G&A budgets fund costs that benefit all programs/projects but are not traceable to a specific program/project. Center G&A is distributed based on a Center’s on-site population of direct Civil Servants and contractors and the service-pool-related workforces. Corporate G&A is distributed based on a program/project budget funding level. Service pool and G&A rates are calculated by dividing the cost of the specific budget’s content by the total value of the consumption methodology used for that particular budget. In understanding the resource management implication of SSP retirement, the Agency must address both the content of these budgets and their consumption methodologies or the business base on which that budget’s content is distributed to the programs/projects.
The SSP directly funds, consumes, and pays for an enormous segment of the Agency’s capabilities and institutional services’ business base. The way this set of capabilities and business base will be “right-sized” to reflect SSP retirement and sustained for future Agency program/project performance presents significant strategic and tactical resource management challenges. These challenges can be discussed within the context of the following questions:
d. Will our future programs require the same level and type of Civil Servant effort? If not, how will the Agency or Field Center establish the funding required to pay for the Civil Servants currently performing SSP work while this workforce is “right-sized” to future Agency Civil Service needs?
Currently, the Centers fund small transition FTE accounts within their G&A budgets and rate structures to accommodate minor Civil Service program/project fluctuations.
If a Center’s G&A budget has to sustain a significantly higher transition FTE account due to SSP retirement, then a Center’s G&A rate will have to be raised and subsequently charged to the Center’s remaining programs/projects, precipitating a budget impact to these programs, or the additional funding requirements will have to be absorbed by eliminating existing G&A baseline content.
e. How does the Agency or Field Center sustain other directly funded capabilities, if required, such as facility O&M and utilities?
When SSP is paying for the facility O&M and the utilities for a dedicated facility, this funding is not in the facility service pool budget. The consumption of the related square footage is also assigned to the program, not the G&A-funded piece of the facility infrastructure. If the facility is required by another program, then the other program must budget for it and the associated square footage is assigned to that other program.
If no other program requires the facility, it still must be sustained at a minimum level until it can be demolished, and funding will be required.
If it must be sustained for a future purpose or because it has been designated an Agency, national, or historic asset, then the funding previously provided by SSP must be replaced. This funding can be replaced by raising the service pool rate, and it will require the reassignment of the square footage to the G&A facility portfolio, subsequently raising G&A costs and driving an increase in the G&A rate. These rate increases will create budget impacts on the remaining resident programs/projects, or the service pool and G&A budgets could again be forced to reduce its baseline content to accommodate this cost transfer.
f. How does the Agency or Field Center adjust for the reduced service pool business base generated by SSP retirement?
In the case of service pools, this reduced business base is reflected in the SSP’s consumption of a service pool’s distribution methodology (facility square footage, number of desktops, etc.). This reduction of the consumption base without an equal reduction in the cost of the pool will precipitate a rate increase to the remaining programs/projects. There is not a one-to-one relationship between the cost of a service pool and the consumption methodology used to distribute the costs.
If there were, then this content would be directly charged to the program consuming the service. By their very nature, service pool costs are costs that cannot be traced to a specific project at the time costs are incurred. This “fixed” nature of service pool cost requirements will create a funding challenge upon SSP retirement. Current SSP consumption will have to be replaced by another program/project and the funding either generated or assigned to Center G&A, with the effect again of raising the G&A rate to all remaining programs/projects. In addition, even if the SSP consumption element can be eliminated, the cost of the pool will not be reduced to an equivalent level, precipitating a service pool rate increase to the programs/projects and to Center G&A, which subsequently generates a Center G&A rate increase.
To date, approximately 170 NASA facilities are utilized by the SSP and shared with other NASA programs. The SSP supports a portion of the operating costs of these facilities either through direct payments or service pool payments. To continue to make these facilities available to other NASA programs, the facilities’ operating costs, paid for by SSP, upon retirement will have to be spread to the remaining programs using the facility or covered by Center G&A. Both of these situations will increase the costs of these facilities for the remaining user 
programs.
By way of example, the Mission Control Center at JSC supports both the SSP and the ISS. Unless the Shuttle Control Room is reused by a follow-on program, the ISS could incur all of the costs of the Mission Control Center. This could potentially double ISS facilities costs for the Mission Control Center. Even if the Mission Control Center is used by a follow-on program, there may be a gap where the Mission Control Center is used only by ISS. If the Agency does not develop a plan for covering the total costs of this facility during the gap, the ISS may face an increased facility cost.
In addition, the total cost required to maintain an asset’s capability (the open-the-door costs) associated with the 591 assets evaluated by the SOMD Core Capabilities study was $526M per year. The Space Shuttle program uses 289 of the 591 assets in part or in total. The open-the-door cost for those 289 assets was $373M per year. Shuttle shares 208 of the 289 assets with other NASA programs. The open-the-door-cost for the 208 assets was $250M per year. These assets include labs, test facilities, and research facilities. The SSP spends $79M of the $250M per year on the shared assets. The funding associated with Shuttle support will 
either need to be absorbed either by the remaining programs or through some other method within the Agency’s budget, such as Center or corporate G&A.
SSP uses and funds the remaining 81 assets (of the 289) at 100 percent. The open-the-door costs for these assets total $123M per year. The Core Capabilities study identified 56 of these assets that are likely to be needed to support exploration missions. The Agency may need to fund the open-the-door costs of these assets across the requirement gap to ensure that they are available when exploration needs them. These costs are estimated to be $72M per year.
Besides the direct costs associated with the assets used in part or totally by the SSP, there are also indirect costs for all 289 assets that include G&A, service pool, and the Rocket Propulsion Test program. These costs are estimated to be $57M per year.
The total annual operating cost supported by Shuttle is $208M per year for the facilities evaluated by the SOMD Core Capabilities Team in 2004. These dedicated and shared facilities and core capabilities supported by SSP represent significant funding challenges for the follow-on programs or Center and Agency 
Institutional organizations that will be tasked to maintain these capabilities between program requirement gaps or to transition these assets to disposal or 
demolition.
g. How does the Agency or a Field Center adjust for the reduced G&A business base affected by SSP retirement?
In the case of G&A, this reduced business base will be reflected in a lower overall Shuttle-identified on-site direct Civil Service and contractor workforce. Even more than service pools, the costs of G&A-provided services cannot be traced to a specific program/project and have even more of a fixed nature than service pool costs. Since the cost content of the G&A budget cannot be reduced at a level to match the reduction in the SSP consumption or segment of the G&A business base, one of the following solutions will apply: the G&A rate will have to be raised, the Center will need to increase its business base, or the G&A baseline content will require appropriate elimination. Most likely, all three solutions must be pursued. Obviously, any increase in the G&A rate will impact the remaining programs/projects resident at the Center. And, as discussed earlier, a Center’s G&A rate will be affected by how much funding replacement of SSP-related service pool consumption must be absorbed by the Center and ultimately the other programs/projects.
This increase in G&A rates will eventually make a Center noncompetitive for new Agency work or other non-NASA-funded work, making it ever more difficult for a Center to increase the business base on which to spread its costs and ultimately lower its rates. As the Center’s problem gets worse, the remaining resident programs/projects face a continuing rising cost of performing their programmatic business. This dynamic has precipitated the idea that all SSP content that requires sustaining, transition, or gap funding be funded by a corporate G&A account so that the Center can remain competitive while pursuing new business.
The Agency’s full-cost budget structure provides a more consistent methodology for assigning costs and understanding the full cost of our programs and projects. However, without a stable programmatic business base, this form of budgeting and accounting presents numerous resource management challenges. The transition and eventual retirement of SSP may create a very unstable programmatic business base in the upcoming years. SSP retirement and the required replacement of the SSP-provided direct and institutional funding present significant strategic and tactical issues that must be addressed. The Agency’s current “uncovered” FTE workforce management problem is a precursor of the resource issues to come.
Of course, SSP content funded directly or through service pool or G&A budgets that can be eliminated should be. However, it is clear that some of this content will be sustained for future program efforts or maintained for other national policy reasons, such as historic preservation requirements and that the required funding must be identified and secured.  Upon SSP retirement, the segregation and transfer of the SSP funding provided today to the remaining Agency 
programs/projects would reduce the resources impact to these elements but it would also reduce the funding available to execute the direct portion of the Exploration Vision.
In the absence of this approach or some modified version, the remaining post-Shuttle programs/projects will face significantly higher service pool, Center, and corporate G&A rates than they do today. Providing the gap funding through corporate G&A would aid the competitive posture of the affected Centers but would not reduce the budget impact to the remaining Agency programs/projects after SSP phaseout. Any orderly transition and retirement of the SSP and the future execution of the Exploration Vision and our other programs will have to address the resource management issues inherent to SSP retirement and managing the Agency in a full-cost environment.
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7.10 Gaps Associated With SSP Termination

Loss of capabilities within the SSP can be broken down into four major areas: human capital, facilities, equipment, and knowledge and data. Of the most concern are the loss of human capital, and knowledge and data. The loss of critical human capital during the SSP transition could jeopardize the successful completion of the SSP mission to complete the ISS. Measures must be taken to ensure that the skills are retained to ensure that the last SSP mission is as safe as the first.
Similarly, retention of knowledge and data should be addressed as part of transition. The knowledge and data from the SSP should be captured and retained for future reference and use if necessary in a state that could allow the Shuttle or one or more of the elements to be resurrected to support future exploration or Agency needs.

As noted in 7.3 and Figure 14, several of the SSP elements have vendor/supplier issues starting in FY 2005. The primary issue is that the vendors are no longer required to support the SSP. A decision is required from the Agency to ascertain if the vendor is needed for future programs or to protect it as a space agency asset. A process is being developed by Marshall Space Flight Center (MSFC) to address these concerns. However, other elements besides the MSFC propulsion elements must perform a similar analysis.
With the termination of the SSP in FY 2010, there will be a gap in capabilities to support other Agency obligations, such as the ISS and Hubble Telescope. The ISOS ISS Panel has noted this loss of capabilities over a 6-year period and is aggressively pursuing alternative solutions to support their needs. Impacts to other programs are not being addressed.

Figure 20
 shows a 4-year gap between the last SSP flight and the latest date for the first CEV crewed flight. Although there are test flights and other interim flights, a substantial gap still 
exists between the last SSP flight and the initial CEV flight; thus, maintaining critical skills and capabilities within the contractor and Civil Service community during this time frame will be a significant challenge.
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Figure 20.
Gaps in Transition
As notionally depicted in Figure 20, there is a big gap between the SSP and the Heavy Lift program. SSP elements are being considered for several scenarios for the Heavy-Lift Vehicle. Even if this is not the case, the human skills and capabilities of the SSP elements, such as Ground Ops and Propulsion, are directly applicable to whatever system or vehicle is chosen by the Heavy Lift program.
There was a gap in the makeup of the Transition Panel membership in that there was not a representative from the Exploration Systems Mission Directorate (ESMD). An active participant from the ESMD would enhance the capability of the Transition Panel by providing insight into the requirements and status of the Explorations Systems. The ESMD is still in the formulation phase, their requirements are not fully developed, and their lack of participation at this time is understood. An alternative recommendation is for the ESMD to provide the Transition Panel a milestone schedule of major, key decision points, such as the down-selection of Shuttle-Derived 
Vehicle (SDV) elements or facilities. This schedule would allow the Transition Panel some additional insight into the planning for asset closure versus maintenance.
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8. Planning, Processing, Cost, Schedule, and Prioritized, Time-Phased Recommendations
8.1 Planning
Planning for the transition of the Space Shuttle program needs to be approached in a sequential manner concurrently with the POP cycles. There are at least two reasons for this.

First, the resources required to perform transition planning are not in the current POP budget. This year (FY 2005), the POP is expected to provide guidelines to begin addressing transition issues for the first time. But this POP cycle will begin to influence budget requirements for FY 2007. The early transition activity recommended by this report for the immediate future will therefore be limited and the cost impact will potentially have to be absorbed by the program within the current FY 2005-2006 budget.

Second, the requirements for transition will be greatly influenced by needs of the new space transportation architecture to implement the Vision for Space Exploration (VSE). Those requirements are still unknown and will remain so until later this year when trade studies currently in progress by the ESMD will be available for review. Therefore, NASA and the nation are faced with having to start to plan the transition of a massive program, with no clearly defined follow-on program. By preparing to perform this transition planning in a sequential manner, it will be possible to iterate the plan each year based on new information available, more mature requirements, and more knowledge of the potential threats and their associated risks.

Planning should include the development of a strategic assessment of all assets that the SSP utilizes. For the purpose of the proposed strategic assessment, assets can be separated into at least three categories or phases if envisioned from a schedule perspective:

· Assets required to safely fly the remaining flights (mission execution).

· Assets that are no longer required and can be dispositioned immediately.

· Assets that can be transitioned in parallel with mission execution as there requirements go away.

Each of these categories will have budget implications that will be discussed in more details in 8.3. The strategic assessment will also provide information relative to the condition and the risk to the SSP if the asset would no longer be available.

An agency transition management plan that cuts across mission directorates and involves stakeholders across the nation, including DoD and other agencies, will also be needed. This broad plan is required because NASA potentially will have to disposition assets that comprise unique capabilities within the nation, potentially needed by others, that may be currently shared, or that need to be preserved for future Agency use. Also required will be a strategic assessment” of all assets the SSP utilizes.

Best-practices research indicates that other agencies/institutions have begun planning for transition 5 years prior to their last mission and have dispositioned 30 percent of the assets in this time period.
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8.2 Process

Due to the very large quantity and variety of SSP assets, a transition management process that institutes streamlined asset disposition decision making will be required. This broad process is required because NASA will have to disposition assets that represent unique national spaceflight capabilities, impact other Federal agencies, are shared by other agencies, or need to be preserved for future Agency use. Some assets will have historical-preservation and environmental issues that require Agency-level decision making and resolution.

It was observed in the best-practices research associated with the Air Force Titan IV program that the establishment of a transition manager would be of great value to the overall transition task at the program level. Because the Shuttle program is much larger than the Air Force Titan IV program, the Transition Panel recommends a similar position be created at the Agency level. A transition manager at NASA HQ can provide the single point of entry for all decisions elevated by the SSP program manager. The HQ-level transition manager would lead a process that begins where the SSP’s internal transition process (and program manager’s responsibility) ends.

The HQ-level transition manager should be supported by a matrix team composed of the stakeholders from across the Agency. The primary functions provided by the transition manager and support team should include:
· Administrative responsibility and accountability for asset decision packages (ADP) received from the SSP, including configuration management, routing, and processing.

· Formulation and/or modification of decision package recommendations compatible with the Agency Strategic and Capability Roadmaps, the NASA budget, and stakeholder consensus.

· Administrative responsibility and accountability for HQ-issued asset decision directives (ADD), including their development, configuration management, routing, and processing.

The transition manager would be responsible for implementing HQ support for the SSP transition plan; resolving funding, requirement, and technical issues; leading the transition process HQ team; and advising the directorates that will be involved in the disposition of assets. The transition manager would be independent of the mission directorates and would lead points of contact from other directorates and potential external stakeholders in the review and analysis of decision packages. This program independence will ensure that the process of asset disposition considers the needs of all stakeholders and achieves Agency and national consensus on SSP transition. Figure 21 represents a proposal for an end-to-end SSP transition process.

Figure 21.
NASA SSP Transition Asset Disposition  Process 
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8.3 Cost

Transition poses a minimum of five distinct budget challenges. The first budget challenge comes from the fact that the Shuttle program budget is strictly based on requirements for mission execution, thus indicating that the budget for transition is not accounted for in the FY 2004 Shuttle POP. As indicated by the best-practices team, at least 30 percent of the Titan IV program’s assets were dispositioned early. There is currently no funding specifically allocated for early disposition of assets that are no longer required within the Shuttle program. This challenge is augmented further when one considers that, based on the VSE, the Shuttle program is expected to render savings that will eventually help fund the development of the next space transportation 
architecture.

The second budget challenge stems from the requirement to perform a strategic assessment in the near term (see 8.1). The strategic assessment will aid in identifying what assets can be dispositioned, when the disposition can take place, and the cost implications for each category of assets and phase of transition. The assessment will allow the development of a transition cost estimate for the follow-on activity through program phaseout, based on the number and type of assets. This effort will require resources from all of the SSP elements, Civil Service, and contractors.

The third budget challenge will become reality when the assessment identifies assets that, for diverse reasons (supply chain/vendor issues, return on investment, etc.), will require retention investments from the program that have not been allocated in the dwindling program phaseout budget environment. The retention implications could be not only supply chain/loss-of-vendor threats, but also cost escalation for final-lot purchases of materials and components required for mission execution, or premature loss of critical skill (personnel may be seeking other work opportunities driven by a perceived unstable transition environment). Incentives to keep or maintain these critical assets also fall into this budget challenge category.

The fourth budget challenge has to do with the post-SSP disposition of all the assets that were required to be in place through the last mission. Over 900,000 line items of infrastructure and equipment have been identified at a value of approximately $17.7B.
The fifth budget challenge is based on the transition effects on the institutions that provide facilities and services to the SSP as a tenant. As the SSP vacates facilities, returns infrastructure to the responsibility of the Center, and reduces requirements for services provided by the institution, the rates charged for those services and general tenant cost will have to be increased for the 
remaining tenant programs. An Agency mitigation strategy could be to establish a funding source to subsidize the institution during this gap before a new tenant program can begin to use these facilities and services. As acknowledged in 8.1, not knowing the requirements of the new space transportation architecture will delay timely and proactive transition planning and costwise decision making with respect to the utilization of unique facilities and infrastructure. These cost issues and others are discussed in more detail in the 7.9.

These challenges need to be addressed now by proactively planning and seeking appropriate funding for Shuttle program transition. If this is not done, the cost of indecision and lack of planning will be greater and potential benefits and opportunities to use some of these assets for other and follow-on programs resulting in future savings will be lost.
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8.4 Schedule

The schedule required to implement a proactive and effective transition process begins today and will extend for an undetermined period after the last mission has been completed (Figure 22). The first step should be the requirements development for the overall transition effort. Implementing the strategic assessment would then help the SSP understand the retention and disposition requirements as detailed in 8.1. The early disposition of SSP assets can start immediately thus realizing savings to the program if authorization and funding are provided in a timely manner. In the latter years of mission execution, retention requirements will become evident for human-capital and supplier support. Although the major portion of assets will remain until the last mission is safely completed, the final phase of asset disposition may begin a year earlier. Eventually, the program, institution, or Agency will have to manage the disposition of all remaining assets. During the 2004 SSP POP exercise, KSC Launch & Landing element developed a Program Phasedown Activities schedule conforming to the guidelines provided that would support the baseline manifest at that time (Figure 23). The preliminary assessment schedule indicates that facility transition activities would extend out approximately 2 years after the last mission has landed. The strategic assessment will also provide a better understanding of the final asset disposition costs for planning purposes.
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Figure 22.
SSP Asset Management Schedule
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Figure 23.
KSC Programs Phasedown Activities Schedule
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8.5 Transition Risks

There is no current process for a large-scale transition of the magnitude that will be required to disposition all of the SSP assets. Also, there is currently no funding allocated for a transition effort. The Space Shuttle Program Management Review (PMR 2004 NOA) shows a steady decline in budget starting in FY 2005 and continuing through FY 2010. In this approach, the SSP will most likely only disposition the biggest issues as they surface and defer the majority of retirement efforts and costs until the last mission is complete. This reactive approach to the disposition of assets will delay the transition effort and may significantly extend the schedule; the overall SSP retirement costs will most likely be greater than the cost of what a planned proactive process would require.

During the process of developing and operating the only human spaceflight capability in the nation, the SSP has developed unique skills and capabilities in the areas of designing, testing, processing, and operating human-rated spaceflight systems within the Government and contractor organizations. Most of these skills and capabilities will also be required to fulfill the requirements of the Vision for Space Exploration. SSP processes and practices are the result of lessons learned from corrective actions developed from many past anomalies and failures. As the SSP is retired, risk exists in that unique capabilities, knowledge, and processes will be degraded or lost. Recovery of some of these skills and capabilities will take additional schedule time, and the cost will be greater, thus putting at risk the VSE scheduled milestones.

8.6 Prioritized, Time-Phased Recommendations

Notional time phases for the Transitions Panel’s recommendations are shown in Figure 24, and the full text of the prioritized recommendations is shown in Table 4.
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Figure 24.
Notional Time Phases of Prioritized Transition Recommendations
Table 4.
Prioritized, Time-Phased Recommendations

	Priority
	Recommendation

	1
	Develop an integrated Space Shuttle program transition plan to include integration, implementation, management, and schedule.

	2
	Create a transition manager position outside of the SSP to oversee the implementation of the process, authorize funds as required, lead the Agency transition team, and advise Agency boards during the decision-making process.

	3
	Develop an Agencywide transition process through which SSP assets will be evaluated for future needs and dispositioned appropriately.

	4
	Develop a detailed budget estimate of SSP retirement costs, including retirement planning activities, transition/phaseout implementation, and human capital retention and reductions. Provide for an independent cost analysis with interaction from the program elements. Establish a separate funding line for transition.

	5
	Develop, coordinate, and deliver strategies to address workforce communications, employee morale, stability, attrition, and other workforce climate indicators with respect to program phaseout plans and impacts.

	6
	Establish an Agencywide, Agency-level transition workforce team to coordinate all Agency workforce teams and activities for unified processes and results.

	7
	Begin working with the Office of Space Operations, the various functional offices, legislative affairs, and other stakeholders to understand potential policy/legislative needs to support transition.

	8
	Develop an acquisition strategy for SSP transition and an implementation plan for contract modifications required for program phaseout.

	9
	Establish an Agency capital account or other appropriate mechanisms to fund former SSP assets that are to be retained for follow-on programs during the gap in their utilization.

	10
	Establish an Agency-level environmental management team composed of representatives from NASA HQ, Centers, Shuttle program, and project elements to develop an environmental transition plan and implement the plan.

	11
	Develop Agencywide knowledge management policy prior to transition.

	12
	Engage Center historic preservation officers to develop an Agencywide plan to manage disposition of current and potentially historic facilities and equipment.


9. Strategic Risk and Alternative Futures Assessment
While the panel recommends transition planning to meet the current SSP baseline, prudent strategic planning that identifies and assesses the implications of baseline deviations is also necessary. The Transition Panel identified high-level programmatic implications of each scenario and associated risk events. Risk events preclude the SSP from successfully implementing the baseline plan. The panel also formulated response options and developed prudent strategies to protect the response options. A top-level summary of the results is presented in Table 5, and the specific risk events and alternative futures considered are defined in Appendix H.
This assessment will help the Space Shuttle program and the Agency evaluate the potential implications of alternative futures and establish prudent strategies to accommodate them. In addition, the identification of alternative futures may highlight the need to reassess decisions based solely on successfully executing the baseline manifest. The Transition Panel acknowledged the need for additional planning (that will complement the recommended baseline planning) to address the identified deviations as risk mitigation if one or more risk events were to materialize. The Agency can begin planning for such contingencies by performing detailed analysis focusing on safety, cost, and return on investment associated with alternative future scenarios. This will assist in the management of assets and the decision-making process during transition.
Table 5.
Strategic Risk and Alternative Futures Assessment Results (Top-Level)
	Strategic Implications
	Prudent Mitigation Strategies

	Early Termination
Shuttle terminates sooner than the planned 2010 date without completing the expected number of flights.
	Accelerate transition planning.

	Extended SSP Mission
Significant delay in completion of baseline Shuttle manifest (beyond 2010) or expansion of baseline manifest, increasing number of flights (beyond 28) and calendar time in which they occur (beyond 2010).
	Plan for transition as recommended for baseline with delayed implementation.

	SDV Requirements Identified
Agency decision to utilize some Shuttle element components to satisfy Exploration requirements.
	Identify, maintain, and protect assets and 
capabilities required for SDV.
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Appendix A. data sources

A.1 Data Sources for SSP Assets
RPI
Real Property Inventory

NEMS
NASA Equipment Management System

NEMS CLONE
USA NEMS

SETS
Shuttle Equipment Tracking System

IPCS
Inventory Planning and Control System

CS LIMS
Client Server Logistics Inventory Management System

MACPAC
Manufacturing and Control/Procurement and Control (Defense)

PeopleSoft
Enterprise Supply Chain Management Module of PeopleSoft

WIMS
Warehouse Inventory Management System

PEMS
Property Equipment Management System

GEAC
Global Enterprise Applications Company

BASS
Bacchus Asset Status System

SYNNOVA
Company Name (Being replaced by IMPRESA)

IMPRESA
Company Name of database for RSRM Project

SMART
System for Managing Assets Real Time

MRP
Material Requirements Planning

GOLD
Government On Line Data

EPS
Engine Parts System

HDS
Hardware Disposition System

COPICS
Communications Oriented Product Information Control System
A.2 Panel Data Input

The Transition Panel received data inputs from team members and external groups. The SSP elements provided a preliminary study template for transition planning and developed a preliminary integrated schedule for loss of capability. The Industry Team provided information on the magnitude of SSP assets held by contractors. Institutional representatives provided the number of buildings used by the SSP, the amount of funding expended by the SSP on Center infrastructure, and information concerning historical preservation and environmental responsibilities. Facilities and Real Property (Code OJX) provided SSP facility usage data and Rand Corporation study data. SSP Strategic Planning representatives provided information on best-practices research. They also provided a preliminary analysis of SSP phaseout and savings opportunities. The SSP Sustainability Office provided core capabilities and FAR definitions.
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Figure 25.
Panel Data Input
Appendix B. asset definitions

B.1 Special Test Equipment
Special test equipment (including Government-furnished, contractor-acquired, or noncollateral equipment) comprises either single or multipurpose integrated test units engineered, designed, fabricated, or modified to accomplish special-purpose testing in performing a contract. It consists of items or assemblies of equipment (including standard or general-purpose items or components) that are interconnected and interdependent so to become a new functional entity for special testing purposes. It does not include material, special tooling, facilities (except foundations and similar improvements necessary for installing special test equipment), or plant equipment items used for general plant testing purposes. Government-furnished equipment includes NASA-owned equipment furnished to a recipient or contractor for use under the terms of a grant, cooperative agreement, or contract where title remains with NASA. Contractor-acquired equipment is property procured or built by a contractor but paid for and owned by NASA. Noncollateral equipment is equipment other than collateral equipment.
Such equipment, when acquired and used in a facility or a test apparatus, can be severed and removed after erection without substantial loss of value or damage thereto or to the premises where installed. (Also see B.6.)
B.2 Special Tooling

Special tooling (Government-furnished, contractor-acquired, or noncollateral equipment) comprises jigs, dies, fixtures, molds, patterns, taps, gauges, other equipment and manufacturing aids, all components of these items, and replacement of these items, which are of such a specialized nature that their use, without substantial modification or alteration, is limited to the development or production of particular supplies or parts thereof or to the performance of particular services. It does not include material, special test equipment, facilities (except foundations and similar improvements necessary for installing special tooling), general or special machine tools or similar capital items. Government-furnished equipment includes NASA-owned equipment furnished to a recipient or contractor for use under the terms of a grant, cooperative agreement, or contract where title remains with NASA. Contractor-acquired equipment is property procured or built by a contractor but paid for and owned by NASA. Noncollateral is equipment other than collateral equipment. Such equipment, when acquired and used in a facility or a test apparatus, can be severed and removed after erection without substantial loss of value or damage thereto or to the premises where installed. (Also see B.6).

B.3 Agency-Peculiar

Agency-peculiar property, as used in this subsection, means Government-owned personal property that is peculiar to the mission of one agency (e.g., military or space property). It excludes Government material, special test equipment, special tooling, and facilities. It consists of Government-owned property unique to NASA programs, such as the Shuttle vehicles, Crawlers/ Transporters, crew escape equipment, flight crew equipment, extravehicular mobility units, and items destined for permanent operation in space, such as satellites and space probes not related to the International Space Station, SSP, or their other payloads.

B.4 Plant Equipment (FAR) or Equipment (1018)

Plant Equipment (FAR) or Equipment (1018) (Government-furnished, contractor-acquired, or noncollateral equipment) means personal property of a capital nature (including equipment, machine tools, test equipment, furniture, vehicles, and accessory and auxiliary items) for use in manufacturing supplies, in performing services, or for any administrative or general plant purpose. It does not include special tooling or special test equipment. Software integrated into and necessary to operate another item of Government property is considered to be an auxiliary item (see FAR 45.501) and should be considered part of the item of which it is an integral part. Other software to which NASA has title shall be classified as an individual item of equipment for reporting purposes if (also see FAR 1845.7101-3(g)) assets have an acquisition cost of $100,000 or more and an estimated useful life of 2 years or more.
B.5 Facility

A facility is considered to be land, buildings, fixed structures, and other improvements to land such as utility systems, roads, and sidewalks.
B.6 Collateral Equipment

Equipment that is permanently affixed to a building or structure, acquired and installed as part of the facility, and integral to the safety or environment of the facility is called collateral equipment and is considered part of the facility. Examples of collateral equipment are air handlers, boilers, and bridge cranes. Special tooling or test apparatus used within a facility are not normally considered collateral equipment and are not included as part of the facility asset. As an example, the special tooling used at Michoud Assembly Facility to manufacture Shuttle External Tanks is not collateral equipment.

Appendix C. shuttle program magnitude

Table 6.
SSP Asset Quantities and Values
	Assets
	

	
	
	Quantity
	Value (K)

	
	Total:
	1,013,312
	17,856,749

	Real property
	640
	5,667,262

	Special test equipment
	12,500
	261,000

	Special tooling
	122,140
	803,228

	Agency-peculiar
	35,532
	4,683,500

	Plant equipment (FAR) or Equipment (1018)
	66,300
	646,759

	Materials
	776,200
	5,795,000

	Company assets
	
	

	Government-held, Government-owned property
	
	

	Data
	
	

	Patents
	
	

	Licenses
	
	

	Critical competencies
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Appendix D. current nasa national landmarks

The following national historic landmarks are currently occupied by SSP elements. These facilities were designated as landmarks for the Apollo and earlier programs, not for their association with the Shuttle program.
D.1 Stennis Space Center

· 4110
A Complex Test Control Center
· 4120
Test Stand A-1 

· 4122
Test Stand A-2
D.2 Kennedy Space Center

· K6-0848
Vehicle Assembly Building

· K6-0900
Launch Control Center

· UK-008
Crawlerway

· J8-1708
Launch Complex 39A
· J8-1709
Launch Complex 39B
· M6-0399
Headquarters Building

· M7-0355
Operations and Checkout Building

· K7-1557
Central Instrumentation Facility
D.3 Johnson Space Center

· Building 30
Apollo Mission Control Center

· Building 32
Space Environment Simulation Laboratory, Chambers A and B
D.4 Marshall Space Flight Center

· 4550

Advanced Saturn Dynamic Test Stand (Microgravity Drop Tower)
· 4572 & 4573
Static Test Tower & STT Gantry Crane, Propulsion and Structural Test Facility

· 4665
Interim Test Stand, Static Test Stand, Redstone Test Site and 
Bunker

· 705

Neutral Buoyancy Simulator Complex
D.5 Michoud Assembly Facility

· Building 110
Vertical Assembly Building
· Building 420
Acceptance and Prep Building
Appendix E. suppliers by state

	 
	ORBITER
	RSRM
	SSME
	SRB
	ET
	TOTAL

	AL
	9
	2
	9
	35
	22
	77

	AR
	1
	0
	0
	0
	0
	1

	AZ
	9
	6
	1
	0
	1
	17

	CA
	193
	57
	80
	5
	15
	350

	CO
	9
	20
	1
	4
	0
	34

	CT
	11
	6
	6
	0
	2
	25

	DE
	1
	0
	1
	11
	1
	14

	FL
	227
	3
	7
	3
	2
	242

	GA
	37
	3
	0
	1
	1
	42

	IA
	2
	0
	0
	0
	2
	4

	ID
	1
	3
	0
	0
	1
	5

	IL
	19
	9
	2
	4
	0
	34

	IN
	4
	5
	3
	0
	1
	13

	KS
	2
	0
	0
	0
	0
	2

	KY
	1
	6
	0
	0
	0
	7

	LA
	2
	2
	0
	2
	3
	9

	MA
	18
	10
	4
	1
	3
	36

	MD
	7
	1
	1
	3
	1
	13

	MI
	13
	8
	1
	0
	0
	22

	MN
	13
	5
	1
	0
	1
	20

	MO
	6
	2
	2
	0
	0
	10

	MS
	1
	0
	1
	0
	0
	2

	NC
	12
	7
	0
	1
	1
	21

	NE
	1
	0
	0
	0
	0
	1

	NH
	6
	1
	0
	0
	0
	7

	NJ
	26
	14
	3
	1
	0
	44

	NM
	3
	0
	0
	1
	0
	4

	NV
	1
	3
	1
	0
	0
	5

	NY
	42
	15
	3
	1
	1
	62

	OH
	28
	8
	2
	2
	2
	42

	OK
	1
	1
	0
	0
	0
	2

	OR
	2
	0
	1
	1
	0
	4

	PA
	32
	19
	9
	0
	1
	61

	RI
	1
	0
	0
	1
	0
	2

	SC
	6
	3
	0
	0
	0
	9

	TN
	5
	3
	0
	6
	0
	14

	TX
	34
	15
	2
	1
	3
	55

	UT
	3
	142
	1
	0
	0
	146

	VA
	5
	0
	3
	34
	1
	43

	VT
	1
	0
	0
	0
	1
	2

	WA
	9
	11
	1
	1
	0
	22

	WI
	7
	5
	1
	0
	1
	14

	WV
	1
	1
	0
	0
	1
	3

	TOTALS
	812
	396
	147
	119
	68
	                1,542 


Appendix F. shuttle key decisions and Critical vendors

SSME Critical National Capabilities/Resources
· Ducts

· Gardner Bellows – Sole source for bellows used on flex ducts.
· FMH – Prior supplier (Ketema) is no longer in the duct fabrication business; the new supplier will need ~3 years to develop processes associated with flex joint fabrication.

· Powerhead

· Wyman Gordon – Sole source for the large hot-gas manifold forgings; there is capability located outside the United States
· LeFiell Mfg. – Sole source of heat exchanger coil assemblies; current design uses a proprietary process and has financial concerns
· MCC

· Special Metals – Sole source of liner castings for many years; supplier is requesting a minimum of three orders per year (SSME or RS-68) to sustain processes and critical skills
· Spintech – The process to spin liners is extremely difficult; current supplier has a history of financial problems, and alternate supplier has had technical problems
· Nozzle

· LeFiell Mfg – Supplier has proprietary process to form nozzle coolant tubes and has financial concerns
· Chemtronics – Supplier of nozzle jackets for past several years; previous supplier had significant fabrication issues
· Vacuum Bag Forming – Sole source for vacuum bags that are used during the coolant-tube-to-jacket braze process
· Electrical

· Goodrich (Rosemount) – Sole source for temperature, skin temp, speed, flow, and thermocouples since program inception
· Eaton – Sole source for pressure sensors in the past ~15 years
· Unison Ind. – Sole source for ignition exciter and high-voltage transformer used in the ignition system
· Olin Aegis – Sole source for pressure switch used in spark igniter
· Astro Seal – Sole source of special connectors
· Endevco – Sole source for accelerometers and accel coaxial cables
· Valves

· HR Textron – Sole source of valve actuators
· Hoefner – Sole source of pressure-activated valves

· Engine Systems

· None

ET Critical National Capabilities/Resources
· Pechiney Rolled Products
· Supplier of Al-2195 (aluminum lithium)

· Major cost impact to move to alternate source (Alcoa)

· ET Disconnects

· GFE

· Boeing will no longer supply
· Ducommun Aerostructures

· Supplier of LH2/LO2 dome, Ogive gores and chords

· Long lead times to requalify new sources

· Single source due to unique capabilities (press, profile, chem-mil)
· Senior Aerospace SSP

· Supplier of LH2 bellows/GH2 vent line

· 2-year minimum lead time for alternate supplier

· B.F. Goodrich

· Supplier of liquid level sensors

· 2-year minimum lead time to requalify new suppler

· Single supplier of critical ET instrumentation

· AMRO Fabricating Corp.

· LH2 barrel panels and intertank thrust panels

· Long lead times to requalify new sources

· Single source due to unique capabilities (machining, forming of barrel panels)

· Advanced Machine & Stretchform Intl.

· Supplier of LH2 barrel panels and intertank chords

· Lead time to requalify new suppler

· Spincraft
· Supplier of LO2/LH2 dome caps

· 2-year minimum lead time for qualification of alternate supplier

· Machine Craft
· Supplier of thrust struts, end fittings, LH2 intermediate chords, channel assembles, level probes, and vortex baffles

· Long lead time to requalify alternate supplier

· Arrowhead Products

· Supplier of propulsion and pressurization lines

· 3-year minimum lead time for alternate supplier

· General Tool Corporation

· Supplier of ball fittings, intertank SRB fittings, and LH2 aft elbow

· Long lead time to requalify alternate supplier

· Senior Flexonics – Ketema

· Supplier of GO2 vent valves/vent duct

· 3-year minimum lead time to requalify alternate supplier

· In-Unit Worker Critical Skill Loss

· Based on layoffs of required skills after each major assembly fabrication of ET-145

· Technical skill loss (engineers, scientist, etc.) not yet assessed

· Note: Technical skills will be lost earlier than in-unit worker skills

· Usage of Second-Generation Foam-Blowing Agents in TPS

· Waivers currently granted on yearly basis

· CAIB report, we believe, has generated enough pressure to permit yearly waiver grants until 2010 (i.e., Shuttle fly-out)

· Future vehicles, however, will have to develop new blowing agents, which can take up to 4 years

RSRM Critical National Capabilities/Resources

· Ladish Company – Cudahy, WN – Only known U.S. source of large-scale 
(12-ft) case forging – current plan is to shut down this supply chain starting in March 2005
· Produces a one-piece, weld-free rocket motor pressure vessel

· Bodycote – Los Angeles, CA – Only known U.S. source that has the capability to heat-treat 12-ft case forgings – current completion date: December 2005

· AMPAC – Las Vegas, NV – Only known U.S. source of ammonium perchlorate
SRB Critical National Capabilities/Resources

· As of November 2004, there are no critical vendor/supplier issues for the SRB Project

Orbiter Critical National Capabilities/Resources

· Albany International – Makes the flexible reusable surface insulation (FRSI) material used for the strain isolator pads on tile, gap fillers, and external blankets
· VACCO – Produce about 600 components on the Shuttle (Orbiter, SRB, SSME); being given data retention purchase order only; could lose repair capability
· Aerojet Gas Generators – Will lose production capability for APU GG after last production run
· PerkinElmer – Agreed to one last order to produce interior floodlights to the current configuration
· UTC Fuel Cells – Lose capability to manufacture fuel cell plates after current order is complete
· ARC – On a skills retention contract/lifetime buy order; they have little or no other business; after lifetime buy, lose manufacturing capability of vertical scale meters, toggle switches, round meters, etc.
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Appendix G. relevant environmental regulations
Table 7.
Federal Environmental Regulations and Definitions
	Regulation
	Definition

	Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) with Superfund Amendments and Reauthorization Act (SARA)
	Requires responsible parties to clean up hazardous waste sites contaminated from historical disposal practices and inadequate technology. SARA added the cleanup of underground petroleum tanks.

	Resource Conservation and Recovery Act (RCRA) with Hazardous and Solid Waste Amendments (HSWA)
	Requires generators of hazardous waste to be responsible for the waste from creation to disposal and the cleanup of spills from current operations or improper disposal. HSWA added requirements for acceptable land disposal, permits, penalties, and controls for underground storage tanks.

	Toxic Substance Control Act (TSCA)
	Allows the EPA to control the manufacture and distribution of chemicals deemed harmful (e.g., polychlorinated biphenyls [PCBs]).

	Clean Water Act (CWA)
	Requires permits (from the National Pollutant Discharge Elimination System [NPDES] Permitting Program) for discharges to surface water and that best available technology be used for discharges other than domestic sewage.

	Clean Air Act (CAA)
	Requires permits for the operation of stationary or mobile sources of air emissions or justification of their exemption from air regulations.

	National Environmental Policy Act (NEPA)
	Requires all Federal agencies to review a proposed action’s impact on the environment and the community. The law requires the consideration of the impacts to wetlands, endangered species, socio-economic, noise, etc.

	Occupational Safety and Health Act (OSHA)
	Requires that all personnel who work at hazardous waste facilities or are involved in the cleanup of hazardous sites, including RCRA and CERCLA sites, have Hazardous Waste Operations and Emergency Response Standard (HAZWOPER) training.


Table 8.
State of Alabama Environmental Regulations and Definitions

	Regulation
	Definition

	State Historic Preservation Office
	Requires proper transfer or maintenance of sites or property listed or eligible to be listed on the National Register of Historic Places.

	Alabama Water Quality Program
	Regulates underground storage tanks and water 
discharges.

	Alabama Air Pollution Control
	Regulates air emission sources.

	Alabama Solid Waste Management Plan
	Regulates the collection, storage, and disposal of solid wastes.

	Alabama Hazardous Waste Program
	Regulates the storage, management, transport, and disposal of hazardous wastes.


Table 9.
NASA Environmental Policies and Definitions
	Policy
	Definition

	NPD 8500.1A NASA Environmental Management
	Strategy for meeting goals of prevention, compliance, restoration, and conservation of environmental resources.

	NPR 8580.1 Implementing NEPA and EO 12114
	NASA-wide procedures for implementing NEPA.


Appendix H. Integrated Space Operations Summit Report
	Risk 
Event
	Specific Strategic 
Implications
(Elaboration of 
Consequence Specifics)
	Response Options
	What prudent strategies protect the response option?

	1a.

Catastrophic loss of vehicle

2a.

Significant RTF problem.

3a.

ISS assembly failure.
	A. The assembly of the ISS will be extended beyond current plan, causing SSP shutdown to be 
delayed.
	1. Replan budget and 
manpower to address new 
extended transition schedule.
	a. Ensure contract enables transition extension. Analyze the supply chain to identify any impediments to extending the retirement date of the Shuttle prior to ending supplier support.

	
	
	
	b. Fund transition studies to be prepared for alternative scenarios. Studies should provide detailed plans and cost estimates for all foreseeable alternative futures.

	
	
	
	c. Ensure a strategic planning process at the Agency level to integrate Shuttle program and Exploration systems schedules, budgets, and capabilities.

	
	B. Early termination of the 
Shuttle program.
	1. Accelerate transition plan schedule.
	a. Fund transition studies to be prepared for alternative 
scenarios.

	
	
	2. Transition to a new launch vehicle capable of completing ISS.
	a. Fund studies for transition to a new vehicle (SDLV, ELV, etc.).

	
	C. Human capital issues.
	1. Develop incentive program to retain workers for transition work and to provide expertise to follow-on programs.
	a. Agency management works with Congress and industry to develop appropriate guidelines.

	
	
	
	b. Initiate an effective information exchange program so employees do not make decisions based on rumors or fears.

	
	
	2. Knowledge capture.
	a. Develop plan for a knowledge capture strategy.

	
	
	3. Early termination of 
workforce.
	a. Agency management works with Congress and industry to develop appropriate guidelines for dismissal.


	Risk 
Event
	Specific Strategic 
Implications
(Elaboration of 
Consequence Specifics)
	Response Options
	What prudent strategies protect the response option?

	4c.

Delay or loss of future support vehicle
	A. The assembly of the ISS will be extended beyond current plan, causing SSP shutdown to be 
delayed.
	1. Replan budget and 
manpower to address new 
extended transition schedule.
	a. Ensure contract enables transition extension. Analyze the supply chain to identify any impediments to extending the retirement date of the Shuttle prior to ending supplier support.

	4d.

Test/delivery failure of major element
	A. The assembly of the ISS will be extended beyond current plan, causing SSP shutdown to be 
delayed.
	1. Replan budget and 
manpower to address new 
extended transition schedule.
	a. Ensure contract enables transition extension. Analyze the supply chain to identify any impediments to extending the retirement date of the Shuttle prior to ending supplier support.

	
	
	
	b. Fund transition studies to be prepared for alternative scenarios. Studies should provide detailed plans and cost estimates for all foreseeable alternative futures.

	
	
	
	c. Ensure a strategic planning process at the Agency level to integrate Shuttle program and Exploration systems schedules, budgets, and capabilities.

	
	B. Early termination of the 
Shuttle program.
	1. Accelerate transition plan schedule.
	a. Fund transition studies to be prepared for alternative 
scenarios.

	
	C. Human capital issues.
	1. Develop incentive program to retain workers for transition work and to provide expertise to follow-on programs.
	a. Agency management works with Congress and industry to develop appropriate guidelines.

	
	
	
	b. Initiate an effective information exchange program so employees do not make decisions based on rumors or fears.

	
	
	2. Knowledge capture.
	a. Develop plan for a knowledge capture strategy.

	
	
	3. Early termination of 
workforce.
	a. Agency management works with Congress and industry to develop appropriate guidelines for dismissal.


	Risk 
Event
	Specific Strategic 
Implications
(Elaboration of 
Consequence Specifics)
	Response Options
	What prudent strategies protect the response option?

	5a.

Extended use
	A. SSP shutdown to be delayed beyond current plan.
	1. Replan budget and 
manpower to address new 
extended transition schedule.
	a. Ensure contract enables transition extension. Analyze the supply chain to identify any impediments to extending the retirement date of the Shuttle prior to ending supplier support.

	5c.

Shuttle derived
	A. Identified SSP hardware 
production capabilities would be maintained to support SDV.
	1. Replan budget and 
manpower to address transition to SDLV.
	1. Fund study to identify and protect assets for transition to SDV.

	
	B. Transition issues will be 
mitigated to a large extent 
because of continued use of SSP infrastructure and human capital. Transition budget problems are also greatly reduced.
	1. Plan transition to SDV to take advantage of synergy 
between SSP and SDV to transition assets to SDLV in a successful and orderly manner, at the lowest possible cost.
	1. Fund study to identify parallel workforce issues with SSP and SDV programs.

	5d.

Autonomous Shuttle
	A. Identified SSP hardware 
production capabilities would be maintained to support autonomous Shuttle.
	1. Replan budget and 
manpower to address transition to autonomous Shuttle.
	1. Fund study to identify and protect assets for transition to autonomous Shuttle.

	
	B. Transition issues will be 
mitigated to a large extent 
because of continued use of SSP infrastructure and human capital. Transition budget problems are also greatly reduced.
	1. Plan transition to SDV to take advantage of synergy 
between SSP and SDLV to transition assets to SDLV in a successful and orderly manner, at the lowest possible cost.
	1. Fund study to identify parallel workforce issues with SSP and SDV programs.

	6b.

Accelerated 
mission 
accomplishment
	A. Not applicable to Transition Panel.
	
	


* FY 2002 losses result from SLI and CLCS descope.
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Recommendation 7





Begin working with the Office of Space Operations, the various functional offices, legislative affairs, and other stakeholders to understand potential policy/legislative needs to support �transition.





Recommendation 4





Develop a detailed budget estimate of SSP retirement costs, including retirement planning activities, transition/phaseout implementation, and human capital retention and reductions. Provide for an independent cost analysis with interaction from the program elements. Establish a separate funding line for transition.





Data does not include vendors or suppliers.





Recommendation 6





Establish an Agencywide, Agency-level transition workforce team to coordinate all Agency workforce teams and activities for unified processes and results.





Recommendation 5





Develop, coordinate, and deliver strategies to address workforce communications, employee morale, stability, attrition, and other workforce climate indicators with respect to program phaseout plans and impacts.





Recommendation 11





Develop Agencywide knowledge management policy prior to transition.





Recommendation 5





Develop, coordinate, and deliver strategies to address workforce communications, employee morale, stability, attrition, and other workforce climate indicators with respect to program phaseout plans and impacts.





Assumptions:





Element has sufficient hardware to support 28 missions (includes spares…).


Addresses hardware vendors only.


Shutdown of vendor or �process defined as delivery �of last unit.


Assume there is a defined transition of some sort!





Recommendation 3





Develop an Agencywide transition process through which SSP assets will be evaluated for future needs and dispositioned appropriately.





Recommendation 10





Establish an Agency-level environmental management team composed of representatives from NASA HQ, Centers, Shuttle program, and project elements to develop an environmental transition plan and implement the plan.





Recommendation 12





Engage Center historic preservation officers to develop an Agencywide plan to manage disposition of current and potentially historic facilities and equipment.





Recommendation 7





Begin working with the Office of Space Operations, the various functional offices, legislative affairs, and other stakeholders to understand potential policy/legislative needs to support �transition.





Recommendation 8





Develop an acquisition strategy for SSP transition and an implementation plan for contract modifications required for program phaseout.





Recommendation 9





Establish an Agency capital account or other appropriate mechanisms to fund former SSP assets that are to be retained for follow-on programs during the gap in their utilization.





Recommendation 6





Establish an Agencywide, Agency-level transition workforce team to coordinate all Agency workforce teams and activities for unified processes and results.





Recommendation 1





Develop an integrated Space Shuttle program transition plan to include integration, implementation, management, and schedule.





ISOS Space Shuttle Program	March 16, 2005	


Transition Panel Final Report





Recommendation 2





Create a transition manager position outside of the SSP to oversee the implementation of the process, authorize funds as required, lead the Agency transition team, and advise Agency boards during the decision-making process.





Recommendation 4





Develop a detailed budget estimate of SSP retirement costs, including retirement planning activities, transition/phaseout implementation, and human capital retention and reductions. Provide for an independent cost analysis with interaction from the program elements. Establish a separate funding line for transition.





Recommendation 1





Develop an integrated Space Shuttle program transition plan to include integration, implementation, management, and schedule.








� NASA Procedural Requirement 7120.5 NASA Program and Project Management Processes and Requirements and NASA Policy Directive 8010.3 Notification of Intent to Decommission or Terminate Operating Space Systems and Terminate Missions. Neither document specifies a process to plan termination of a program or project.


� 2004 NASA Workforce Flexibilities Act.


� NASA Competency Management System, < � HYPERLINK "https://cmstool.nasa.gov/" ��https://cmstool.nasa.gov/� >.


4 NASA Competency Management System, < � HYPERLINK "https://cmstool.nasa.gov/" ��https://cmstool.nasa.gov/� >.


� National Academy of Public Administration, A guide for Effective Strategic Management of Human Resources, 1996, NAPA Building Successful Organizations:  A guide to strategic workforce planning.


6 Government Accountability Office, NASA Personnel:  Challenges to Achieving Workforce Reductions (GAO/NSIAD-96-176), 1996.
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Chart1

		2001		990		Total Number of Employees

		2002		1219		16421

		2003		596		16589

		2004		874		16828



Gain

Loss

Total

Space Shuttle Program Prime Contractor Total Number of Employees and Attrition

707

17241

399

764

1113



FY05 Competency Distribution

		Competency		NASA		USA		LM		ATK		Rocketdyne		Total

		Leadership				1186		267		175		52		1680

		Business				1433		684		209		26		2352

		Engineering & Technology				3785		774		614		403		5576

		Mission Operations				4129		369		579		186		5263

		Science				0		0		0		0		0

		Total		0		10533		2094		1577		667		14871



kellymc:
Totals do not include data from NASA or SSME/Rocketdyne.



FY05 Competency Distribution

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



USA

LM

ATK

Rocketdyne

Total

Space Shuttle Program Prime Contractor Competency Distribution
FY05



FY05 Age Distribution

		

		Leaders		Age		NASA		USA		LM		ATK		Rocketdyne		Total		Business		Age		NASA		USA		LM		ATK		Rocketdyne		Total		Mission Operations		Age		NASA		USA		LM		ATK		Rocketdyne		Total		Engineering & Technology		Age		NASA		USA		LM		ATK		Rocketdyne		Total		Totals		Age		NASA		USA		LM		ATK		Rocketdyne		Total

				<20-25						0		0		0		0				<20-25						20		1		0		21				<20-25						30		6		3		39				<20-25						48		17		29		94				<20-25				384		98		24		32		538

				26-30						0		0		0		0				26-30						27		2		1		30				26-30						36		25		5		66				26-30						33		68		35		136				26-30				871		96		95		41		1103

				31-35						2		1		0		3				31-35						41		8		2		51				31-35						17		23		2		42				31-35						32		41		37		110				31-35				797		92		73		41		1003

				36-40						14		2		6		22				36-40						39		11		1		51				36-40						39		22		6		67				36-40						29		44		39		112				36-40				1239		121		79		52		1491

				41-45						46		29		15		90				41-45						128		27		4		159				41-45						152		122		31		305				41-45						75		82		85		242				41-45				1972		401		260		135		2768

				46-50						71		60		19		150				46-50						174		63		6		243				46-50						233		153		55		441				46-50						50		148		78		276				46-50				1905		528		424		158		3015

				51-55						67		44		7		118				51-55						128		42		4		174				51-55						146		130		41		317				51-55						48		107		43		198				51-55				1387		389		323		95		2194

				56-60						44		29		4		77				56-60						87		31		3		121				56-60						85		58		23		166				56-60						34		69		33		136				56-60				1058		250		187		63		1558

				61-65						19		8		1		28				61-65						35		18		2		55				61-65						32		35		9		76				61-65						15		29		20		64				61-65				668		101		90		32		891

				66+						4		2		0		6				66+						5		6		2		13				66+						4		5		3		12				66+						5		9		12		26				66+				246		18		22		18		304

																494																918																1531																1394						0		10527		2094		1577		667		14865

																																																																																		Eligible Retirement

																																																																														1195				2005		8.04%

																																																																														2753				2010		18.52%





FY05 Age Distribution
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Leaders

Business

Mission Operations

Engineering & Technology

Age

Number of Employees

Space Shuttle Program Prime Contractor Age Distribution by Competency FY05



Historical Attrition

		

				2001		2002		2003		2004

		Gain		707		399		764		1113

		Loss		990		1219		596		874

		Total		17241		16421		16589		16828

																				239		16589

																				168		16421

																				-820		17241

																				-283		17524



kellymc:
Totals do not include NASA Data

kellymc:
Totals do not include data from NASA; and do not include data broken out by competency for SFOC/USA.

kellymc:
Totals do not include data from NASA; and do not include data broken out by competency for SFOC/USA.

kellymc:
Totals do not include data from NASA; and do not include data broken out by competency for SFOC/USA.

kellymc:
Totals do not include data from NASA; and do not include data broken out by competency for SFOC/USA.

2005 - 8.06% 
      Eligible to retire

2010 - 18.59% 
         Eligible to retire

kellymc:
Data from USA/SFOC, RSRM/ATK and from ET/LM only.  Missing data from SSME/Rocketdyne.

kellymc:
Data from USA/SFOC, RSRM/ATK and from ET/LM only.  Missing data from SSME/Rocketdyne.
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Urgency:

Key Decision Dates for Manufacturing





Last STS 

Flight





IT Chords

STS Milestone

SSME

ET

RSRM

SRB

FY 2009

FY 2010

FY 2005

FY 2007

FY 2008

Gores

FY 2006

ORBITER

Shut down <12 months

Or <24 months for sole source.



Begin to Lose

Prime Contractor 

Critical Skills



Last STS

Production Delivery





TVC Servo Actuator



IEA, CRD



Roll forging



Nozzle (1)



Disconnects



Fittings



Valves



MDM, Hyd Pump, APU

Barrel Panels



Caps



Sensors



Struts



Bellows



Al-2195



Steel forgings



Press Lines



Ammonium Perchlorate





Nozzle (3)



Nozzle (2)



Turbopumps (10)

Ducts (1)





 MCC (6)



Powerhead (7)



Nozzle (2)



Last New Engine Build



Fuel Cells



Surface 

Insulation



Fluid Systems



Switches



GG



Int. Floodlights

Shut down <24 months, Restart cost < Maintain

Restart Schedule OK, +



Shut down > 5 years

Restart Cost < Maintain Restart schedule OK, 





Example of decisions that need to be made by the MSFC elements in the near-term – without a transition plan; capabilities could be lost irrecoverably or could require a substantial amount of investment to recover

- Nozzle

LeFiell Mfg – Supplier has proprietary process to form Nozzle Coolant Tubes and has financial concerns.

Chemtronics – Supplier of Nozzle Jackets for past several years – previous supplier had significant fabrication issues.

Vacuum Bag Forming – Sole source for vacuum bags that are used during the coolant-tube-to-jacket braze process.

- Electrical

Goodrich (Rosemount) – Sole source for temperature, skin temp, speed, flow, and thermocouples since program inception.

Eaton – Sole source for pressure sensors in the past ~15 years.

Unison Ind. – Sole source for Ignition Exciter and high voltage transformer used in the ignition system.

Olin Aegis – Sole source for pressure switch used in Spark Igniter.

Astro Seal – Sole source of special connectors.

Endevco – Sole source for accelerometers and accel coaxial cables.

- Valves

HR Textron – Sole source of Valve Actuators.

Hoefner – Sole source of PAVs (pressure activated valves).

-ET

       Pechiney Rolled Products

    Supplier of Al-2195 (Aluminum Lithium) Major cost impact to move to alternate source (Alcoa)

       ET Disconnects-GFE Boeing will no longer supply

       Ducommun Aerostructures- Supplier of LH2/LO2 Dome, Ogive gores and Chords.Long lead times to re-qualify new sources.Single source due to unique capabilities (press, profile, chem-mil) 

Senior Aerospace SSP-Supplier of LH2 Bellows/GH2 Vent line.2-year minimum lead time for alternate supplier

 B.F. Goodrich- Supplier of Liquid Level Sensors-Minimum 2-year lead time to requalify new suppler.  Single supplier of critical ET instrumentation

       AMRO Fabricating Corp.- LH2 Barrel Panels and Intertank Thrust Panels Long lead times to requalify new sources Single source due to unique capabilities (machining, forming of barrel panels)

       Advanced Machine & Stretchform Intl- Supplier of LH2 Barrel Panels and Intertank Chords

	Lead time to requalify new suppler

      Spincraft- Supplier of LO2/LH2 Dome Caps.2-year minimum lead time for qualification of alternate supplier

      Machine Craft- Supplier of Thrust Struts, End Fittings, LH2 Intermediate Chords, Channel Assembles, Level probes, and Vortex Baffles. Long lead time to requalify alternate supplier

      Arrowhead Products- Supplier of Propulsion and Pressurization Lines. 3-year minimum lead time for        	alternate supplier	

RSRM

       Ladish Company – Cudahy, WN  – Only known U.S. source of large-scale (12 ft) case forging – current plan is to    shut down this supply chain starting in March 2005. Produces a one-piece, weld-free 	rocket motor pressure vessel

        Bodycote – Los Angeles, CA – Only known U.S. source that has the capability to heat-treat 12-ft-sized 	case forgings – current completion date: December 2005.

        AMPAC – Las Vegas, NV – Only known U.S. source of Ammonium Perchlorate 

SRB-As of November 2004, there are no Critical Vendor/Supplier issues for the SRB Project

Orbiter

         Albany International – Makes the Flexible Reuseable Surface Insulation (FRSI) material used for the Strain    Isolator Pads on Tile, Gap Fillers and External Blankets. 

         VACCO –Produce about 600 components on the Shuttle (Orbiter, SRB, SSME). Being given data retention purchase order only. Could lose repair capability.

      Aerojet Gas Generators – Will lose production capability for APU GG after last production run.

      PerkinElmer – Agreed to one last order to produce Interior Floodlights to the current configuration.

      UTC Fuel Cells – Lose capability to manufacture fuel cell plates after current order is complete. 

      ARC – On a skills retention contract/lifetime buy order. They have little or no other business. After lifetime buy, lose manufacturing capability of Vert. Scale Meters, Toggle Switches, Round Meters, etc.
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Shuttle Budget Ramp Down

$ Millions

Pres. FY06 Five-Year Budget Plan
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27.6 %

13.5%

		Shuttle Budget is 27.6% of Agency budget in 2006, reducing to 13.5% in 2010—over 50% reduction.   Complete phase-out by 2012.



FY06 Budget

(inflationary growth post 2010)



 

 

 

 

 

 









 









2005 SSP FTE Number is approximately 2348 Civil Servants

2010 SSP FTE is unknown. Probably not a direct proportion of the budget.







($ in Millions)


2006


2007


2008


2009


2010


Science 


$5,476


$5,960


$6,503


$6,853


$6,798


Solar System Exploration


$1,900


$2,348


$2,832


$2,999


$3,066


The universe


$1,512


$1,532


$1,539


$1,495


$1,407


Earth-Sun System


$2,064


$2,081


$2,132


$2,359


$2,325


Exploration Systems


$3,165


$3,707


$3,826


$4,474


$5,125


Constellation Systems


$1,120


$1,580


$1,524


$1,991


$2,452


Exploration Systems R&T


$919


$907


$989


$1,050


$1,078


Prometheus


$320


$424


$501


$614


$779


Human Systems R&T


$806


$797


$812


$819


$816


Space Operations


$6,763


$6,379


$6,057


$5,367


$5,194


Space Shuttle


$4,531


$4,172


$3,866


$2,815


$2,419


Space Station


1857


$1,835


$1,791


$2,152


$2,376


Space Flight Support


376


$371


$400


$400


$399


* - FY 2005 budget is shown in new budegt structure for comparison purposes, and allocation by Mission Directorate does 


not include $426 in unrequested items to allow a direct comparison of content included in the Presidents request.


($ in Millions)


2005*


2006


2007


2008


2009


2010


Science , Aero & Exploration


$8,912


$9,661


$10,550


$11,215


$12,210


$12,796


Science 


$5,364


$5,476


$5,960


$6,503


$6,853


$6,798


Exploration Systems


$2,568


$3,165


$3,707


$3,826


$4,474


$5,125


Aeronautics Research


$813


$852


$728


$731


$728


$718


Education


$166


$167


$155


$155


$155


$155


Exporation Capabilities


$6,704


$6,763


$6,379


$6,057


$5,367


$5,194


Space Operations


$6,704


$6,763


$6,379


$6,057


$5,367


$5,194


Inspector General


$27


$32


$34


$35


$35


$37


Unrequested Items


$426


Total


$16,068


$16,455


$16,963


$17,307


$17,612


$18,027


Annual Increase


2.4%


3.1%


2.0%


1.8%


2.4%


Emergency Hurricane Suplemental


$126
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FT- Flight Test

IFT- Initial Flight Test

IOC- Initial Operational Capability

FUCEV- First Un-crewed CEV

FCCEV- First Crewed CEV

Findings: Gaps in Transition

Human Capital

Facilities

Equipment

Human Spaceflight Volume of Capabilities %

Knowledge & Data

2005

Shuttle

Latest date for first CEV crewed flight

2010

2015

2020

0

100

Earliest date for last Shuttle flight

Heavy Lift 

Human Lunar Exploration Cargo

Crew Transportation

Cargo Delivery and Return

Etc

IFT

IOC/FCCEV

CEV

FUCEV

Crew Transportation 

Capability Utilization Gap

Human Mars Exploration Cargo

Shuttle 

Program

Vendors 

HRLV

ISS Requirements

Gap

ISS Core Complete

Crew Launch Vehicle

FT

FT

FT

HL

Capability Utilization Gap



The gaps in competencies and skills required for the current program as well as the future programs must be addressed not only in terms of acquisition and training but also in knowledge retention and downsizing or retirement 



Today significant portions of this agencies Human Space Flight Capabilities are being utilized by the Shuttle program.  

As these capabilities are no longer required by the SSP, without an immediate requirement to transition to, these capabilities are at risk of being lost. 

Vendors with unique skills are immediate threats, and will not be available.  More of this on Burst Chart.

Based on current roadmaps, New programs ramping on will are not immediately have the need for all the skills and capabilities  today available.

The workforce will migrate to other areas of expertise and will lose skills.



These unique skills and capabilities will be expensive to recover and will take time.  

The Gap on the ISS bar is a different type of gap just acknowledging that there is no up mass / down mass capabilities in that time frame to address ISS requirements after the ISS core is completed.  
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Time Phased Recommendations





FY05

FY10

5  Develop Strategies for Workforce Issues

10  Establish Agency-Level Environmental Management Team

1  Plan

3  Develop Transition Process

4  Develop Budget Estimate

6  Develop Agencywide Transition Workforce Team

7  Assess Policy/Legislative Concerns for Transition

8  Develop Acquisition Strategy for Contract Mods

9  Identify Fund Source for Gap

12  Historic Preservation Plan

11  Knowledge Management Policy

2  Transition Manager



1.  Develop an integrated Space Shuttle program transition plan to include integration, implementation, management, and schedule.

2.  Create a transition manager position outside of the SSP to oversee the implementation of the process, authorize funds as required, lead the Agency transition team, and advise Agency boards during the decision-making process.

3.  Develop an Agency wide transition process through which SSP assets will be evaluated for future needs and dispositioned appropriately.

4. Develop a detailed budget estimate of SSP retirement costs, including retirement planning activities, transition/closeout implementation, and human capital retention and reductions. Provide for an independent cost analysis with interaction from the program elements. Establish a separate funding line for transition.

5. Develop, coordinate, and deliver strategies to address workforce communications, employee morale, stability, attrition, and other workforce climate indicators with respect to program phase-out plans and impacts.

6. Establish an Agency wide, Agency-level transition workforce team to coordinate all Agency workforce teams and activities for unified processes and results.

7. Begin working with the Office of Space Operations, the various functional offices, legislative affairs, and other stakeholders to understand special legislative needs to support transition.

8. Develop an acquisition strategy for SSP transition and an implementation plan for contract modifications required for program closeout.

9. Establish an Agency capital account to fund former SSP assets that are to be retained for follow-on programs during the gap in their utilization.

10. Establish an Agency-level environmental management team composed of representatives from NASA HQ, Centers, Shuttle program, and project elements to develop an environmental transition plan and implement the plan.

11. Develop Agency wide knowledge management policy prior to transition.

SSME good pilot

NASA Chief Engineer’s office developing lessons learned knowledge network which uses competencies to identify engineering communities of practice which will link experts and pactitioners to their competency fields



12. Engage Center historic preservation officers to develop an Agency wide plan to manage disposition of current and potentially historic facilities and equipment.
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SSP Asset Management Schedule





05

06

07

08

09

10

Entire planning effort takes 5 years.

Start in FY06 – Funding provided.

SSP last mission December 2010.

Assumptions

 Planning Effort

(Strategic Assessment)

Requirements Development







Early Disposition of Assets







Final Disposition Phase







 SSP Retention 
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Space Shuttle Program 

Active Supplier Distribution by State





Data Source:  Mike Galluzzi 

                       NASA Supply Chain Manager

                       Strategic Sustainment Office 

Qualified (Active) Supplier Count Distribution

Orbiter        RSRM        ET        SSME        SRB        TOTAL

  812            395	           68           147           119         1,541

Data as of:  Jan. 2005 











         1 - 18     19 - 36    37 - 54    55 - 72      73+  

 Supplier Color Count Code 














