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1. INTRODUCTION 

We are all fortunate to live in a time when humans can address some of the oldest questions 
that have confronted us in an organized, scientific manner.  How will the Earth system change 
in the future?  What causes the Sun to vary and what are the impacts on humanity?  How did 
the solar system evolve to its current diverse state and what are the characteristics of the Solar 
System that lead to the origins of life?  How did the universe originate and evolve to produce 
the galaxies, stars, and planets we see today?  And are we alone? 

The Science Mission Directorate accomplishes these great things through excellence in 
Science Systems Engineering.  This concept, coined by astrophysicist and Nobel Laureate 
Riccardo Giacconi, is distinct from traditional systems engineering which focuses on design to 
meet a fixed set of requirements.  Science Systems Engineering requires the science 
objectives to be included in the design optimization and includes analysis not only of the 
mission hardware, but also the operations and data analysis to support the balancing of 
science with cost and risk.  The management of Science Mission Directorate missions is the 
execution of Science Systems Engineering. 

With the power of ever increasing knowledge and technology, we continue to examine in a 
systematic fashion what was once unimaginable.  The United States has entrusted much of 
this approach to the National Aeronautics and Space Administration (NASA).  Through a 
careful and comprehensive assignment of resources across the Earth Science, Planetary 
Science, Heliophysics, and Astrophysics Divisions, NASA’s Science Mission Directorate 
(SMD) remains at the forefront of scientific discovery. 

While conscious of the biggest and broadest scientific questions, there exist a number of 
strategies for the Directorate, including: 

 Pursue answers to big science questions for which the view from space makes a 
defining contribution. 
 

 Design and successfully implement programs that accomplish breakthrough science 
and applications. 
 

 Partner with other nations’ space agencies to pursue common goals. 
 

 Mature technologies through focused efforts prior to committing to implement missions 
that need them. 
 

 Share the story, the science, and the adventure of NASA missions and research to 
engage the public in scientific exploration and contribute to improving science, 
technology, engineering, and mathematics (STEM) education nationwide. 

SMD manages a broad portfolio of challenging scientific projects and research valued at 
approximately $5 billion per year.  This includes more than 90 scientific missions in various 
stages of formulation, development, or operations; a variety of sounding rocket, balloon, and 
aircraft projects; data and information systems handling terabytes of data; and more than 100 
international and interagency partnerships.  Effective management of these activities requires 
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careful process definition and clearly defined responsibilities.  While NASA policy directives 
and procedures define many of these processes at the Agency level, there are certain 
processes and responsibilities specific to SMD.   

The SMD Management Handbook serves as a guide to SMD team members and Agency 
partners on how we implement NASA and SMD policies and processes.  While the NASA 
Science Plan articulates the “what and why” of our programs and projects, this Management 
Handbook describes the “how” for those who are planning and overseeing these programs and 
projects from NASA Headquarters.  It is intended to cover all of the key functions that SMD 
performs. 
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2. SMD ORGANIZATION 

2.1 Overview 

The Associate Administrator (AA) for the Science Missions Directorate (SMD), with the support 
of an executive management team, directs SMD.  Four Science Divisions are aligned along 
science themes, and the James Webb Space Telescope (JWST) Program Office manages the 
JWST’s programmatic work.  A fifth Division, the Joint Agency Satellite Division (JASD), 
supports all reimbursable work, including the Joint Polar Satellite System for weather satellites 
and Geostationary Operational Environmental Satellite-R (GOES-R).  The Strategic Integration 
and Management Division (SIMD) and Resources Management Division (RMD) provide policy, 
administrative, and budget support to the Directorate.  In addition, a number of Headquarters 
(HQ) Mission Support Offices provide support to SMD with some staff co-located (or 
“embedded”) in the SMD office suite.  Figure 2-1 represents SMD’s organization as of July 
2013. 

 

Figure 2-1. SMD Organization 
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2.2 Office of the Associate Administrator for SMD 

The Office of the SMD AA provides leadership, direction, top-level requirements, management, 
and implementation oversight of NASA’s Earth and Space Science programs.  This includes 
the leadership of collaborative programs and activities with other NASA Mission Directorates. 
The SMD executive management team includes a Deputy Associate Administrator (DAA), and 
DAAs for Programs, Management, and Research, and a supporting team of staff and 
embedded support staff. 

Mission Directorate Associate Administrator  

In accordance with NASA Policy Directive (NPD) 1000.3, NASA Organization, the SMD AA is 
responsible for the following:  

 Engage the external and internal science community via the National Research Council 
and science advisory groups to define and prioritize science questions that NASA should 
pursue in light of the National Space Policy and NASA's mission. 

 Provide scientific results and priorities to enable and help guide the National Space Policy 
and NASA's mission.  Advance such capabilities for discovery where appropriate. 

 Develop and implement plans that address SMD’s organizational goals, objectives, metrics 
and actions needed to execute the strategic goals and objectives in the NASA Strategic 
Plan. 

 Collaborate with other Mission Directorates and Centers to accomplish the Agency's 
strategic goals and objectives. 

 Oversee the formulation and definition of programmatic requirements, objectives, and 
performance goals. 

 Manage the development of NOAA’s environmental satellite programs on a reimbursable 
basis. 

 Sponsor research by academia, NASA Centers, other Federal research centers, industry, 
and others selected through open, competitive solicitations. 

 Develop and/or leverage advanced technologies to meet science mission requirements and 
enable new scientific endeavors. 

 Manage the development of the SMD budget to support programmatic requirements and 
objectives and allocate resources in support of programs and projects (e.g., SMD 
information technology budget and administrative support). 

 Conduct regular reviews of program and project performance, evaluating the current and 
projected status against the established requirements, objectives, and performance goals. 

 Oversee SMD reporting as required by Congress, the Office of Management and Budget 
(OMB), the Office of Science and Technology Policy (OSTP) and other external bodies. 
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 Coordinate SMD's planning, policies, and programs with other NASA Mission Directorates, 
Government agencies, industry, international participants, and academia. 

 Coordinate all international partnership arrangements with the Office of International and 
Interagency Relations (OIIR). 

 Extend the benefits of NASA science, technology, and information to the Nation through 
partnerships with other Federal agencies and other organizations that are relied upon by 
decision makers and citizens. 

 Represent NASA and SMD in promoting and maintaining good public and community 
relations and providing for the widest practical dissemination of information concerning 
science activities. 

 Ensure that data and information from NASA science missions are openly available and 
accessible in a timely and affordable manner. 

 Conduct educational and public outreach programs to enhance the Nation's return on its 
investment in NASA.  These activities are coordinated with the Office of Communications 
and the Office of Education at NASA Headquarters prior to the award of a contract or the 
expenditure of funds to ensure Agency-wide priorities are reflected and communications 
are consistent. 

 Provide overall institutional and policy management, and performance evaluation for the 
Directorate.  Additionally, in accordance with NPD 8020.7, Biological Contamination Control 
for Outbound and Inbound Planetary Spacecraft, the AA is responsible for the overall 
administration of NASA’s planetary protection policy, through the actions of the SMD’s AA 
designee, the Planetary Protection Officer (PPO). 

2.2.1 Deputy Associate Administrator  

The DAA works under the general direction of the SMD AA and shares the full range of 
responsibilities with special emphasis on general management, day-to-day program evaluation 
and direction, general oversight of SMD program management, including interfacing with 
senior NASA management on program operating issues and problems, interface activities with 
industry, and supporting the AA with presenting SMD’s program and budget to the Congress 
and other external entities. 

2.2.2 Deputy Associate Administrator for Programs  

The DAA for Programs (DAA/P) is responsible to the SMD AA for the following: 

 Oversee the safe and successful execution of SMD missions in formulation and 
development. 

 Oversee the safe and successful execution of SMD operating missions. 

 Chair the Directorate Program Management Council (DPMC), responsible for the in-depth 
assessment of programs and projects for the purpose of certifying their programmatic, 
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management and technical readiness to proceed into the phases of formulation and/or 
implementation. 

 Chair monthly SMD flight program reviews to ensure integration of performance and budget 
for SMD missions and provide oversight for appropriate cost, schedule and timely technical 
trades.   

 Charter external independent review groups for programs/projects as required to address 
specific issues that may threaten the ability of the program/project to deliver on its 
commitments. 

 Ensure that sound management and engineering practices are followed for program and 
project safety and success, and the fulfillment of commitments.  

 Provide guidance for improved program/project management practices, and for 
organizational training and development initiatives. 

 Lead the interface with Human Exploration and Operations Mission Directorate (HEO) 
Launch Services Program (LSP) for acquisition of launch services.  

2.2.3 Deputy Associate Administrator for Management  

The DAA for Management (DAA/M) is responsible to the SMD AA for the following: 

 Serve as senior advisor to the AA/SMD on budget policy, workforce planning and 
utilization, and administrative matters.  

 Oversee SMD's Resources Management Division and the Strategic Integration and 
Management Division.  

 Serve as the primary point-of-contact between SMD and senior field Center management 
for workforce, facilities, and other institutional issues. 

 Manage the provision of SMD’s independent program and project performance evaluation 
efforts (the Program and Cost Analysis Team) in support of both Front Office and Division-
level requirements. 

 Ensure SMD's interests are represented in interactions with various Headquarters mission 
support offices, including Human Resources, Strategic Infrastructure, and others. 

2.2.4 Deputy Associate Administrator for Research 

The SMD Deputy AA for Research (DAA/R) serves as assistant and senior science advisor to 
the AA on all matters of the SMD science program, and performs the following tasks: 

 Serve as liaison between the AA's office and the Earth and space science research 
community by maintaining an active relationship within the scientific and technical 
communities at large, specifically academic, industry, and government organizations 
involved with the development and use of scientific instrumentation, the analysis and 
interpretation of data, and the planning of future programs in all SMD scientific disciplines. 
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 Chair the SMD Science Management Council (SMaC) to ensure the quality of science 
processes and programs.  With concurrence of the AA, make final decisions on 
programmatic or policy matters. 

 Support the AA in presenting the SMD science program to NASA top management, OMB, 
OSTP, other Federal agencies, and Congress by analyzing and integrating scientific and 
technical aspects of the Directorate’s programs. 

 In the absence of the SMD Chief Technologist, serve as the SMD representative on the 
NASA Technology Executive Council (NTEC). 

2.2.5 SMD Lead for Research 

The SMD Lead for Research (also known as Senior Advisor for Research and Analysis 
(SARA)) reports to the Deputy AA/Research and performs tasks to improve the general 
efficiency, productivity, and quality of science research programs within the Directorate.  This 
position performs the following: 

 Oversee policies and practices for the Directorate fellowship programs:  the NASA 
Postdoctoral Program (NPP) and NASA Earth and Space Science Fellowship (NESSF) for 
graduate students. 

 Oversee periodic evaluations of the scientific content of SMD’s research programs and 
mission data analysis programs.  

 Edit the annual omnibus SMD Research Opportunities in Space and Earth Sciences 
(ROSES) solicitation. 

 Develop, maintain and disseminate Directorate policies and best practices for the 
solicitation, review and awarding of funds for research proposals. 

 Provide expert recommendations on scientific performance metrics for the Directorate’s 
R&A and Data Analysis programs to evaluate progress in achieving the NASA Science 
Plan objectives. 

 Maintain communication with Office of Procurement, Headquarters Grants Administration 
Office (HGAO) and Grants Officers at NASA Shared Services Center (NSSC); recommend 
process improvements relating to disbursement of funds and the awarding of grants (and 
other research awards e.g., Research and Technology Operating Plans (RTOPs), Inter-
agency Transfers (IATs) and contracts).  

 Maintain cognizance of Directorate’s R&A and Data Analysis programs including 
performance content and resources.  Provide data and recommendations to the 
DAA/Research regarding requirements for and allocations to research programs, including 
new content and content balance recommendations. 

 Maintain cognizance of Directorate’s R&A and Data Analysis programs including 
performance content and resources.  Assess technical and program risks and provide 
those assessments to the SMD DAA/Research. 



 

NASA Headquarters 
Science Mission Directorate 
Management Handbook 

 

 

October 2013 9  

 

 Support the DAA/R in presenting the SMD science program to NASA top management, 
OMB, OSTP, other Federal agencies, and Congress by analyzing and integrating scientific 
and technical aspects of the Directorate program.  

2.2.6 Chief Technologist 

The SMD Chief Technologist is responsible for Directorate-level coordination of technology 
development and utilization, integrating the needs, approaches, and perspectives of the four 
Science Divisions.  In this role, the Chief Technologist also serves as a key technology advisor 
to the SMD AA.  As a lead Point-of-Contact to the Space Technology Mission Directorate 
(STMD), the Chief Technologist serves as an advocate and a resource for alignment of STMD 
technology development so as to effectively serve SMD strategic objectives.  The involvement 
includes:  consultation with STMD on solicitations of mutual interest; proposal evaluation and 
recommendations for selection; and planning for technology infusion.  Further, the Chief 
Technologist assists the Office of the Chief Technologist (OCT) in establishing appropriate 
Agency-level technology policy, practices, and partnership.  

2.2.7 NASA Planetary Protection Officer 

The PPO is the SMD AA’s designee to ensure the overall administration of NASA’s Planetary 
Protection policy, which applies to all missions in which NASA participates that encounter 
planetary bodies other than the Earth.  As described in NPD 8020.7 and subsidiary NASA 
Requirements Documents, the PPO has the following responsibilities: 

Delegated from SMD AA: 

 Maintain the required activities in support of the planetary protection policy at NASA 
Headquarters. 

 Assure that the research and technology activities required to implement the planetary 
protection policy are conducted. 

 Monitor space flight missions as necessary to meet the requirements for planetary 
protection certification. 

 
Assigned to PPO: 

 Prescribe standards, procedures, and guidelines applicable to all NASA organizations, 
programs, and activities to achieve the policy objectives of NPD 8020.7 and subsidiary 
requirements and documents. 

 Certify to the SMD AA and to the NASA Administrator prior to launch; and (in the case 
of returning spacecraft) prior to the return phase of the mission, prior to the Earth entry, 
and again prior to approved release of returned materials, that -- 

o All measures have been taken to assure meeting NASA policy objectives as 
established in NPD 8020.7 and subsidiary requirements and documents, and all 
implementing procedures and guidelines.  

o The recommendations, as appropriate, of relevant regulatory agencies with 
respect to planetary protection have been considered, and pertinent statutory 
requirements have been fulfilled. 
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o The international obligations assessed by the Office of the General Counsel and 
the Office of International and Interagency Relations have been met, and 
international implications have been considered. 

 Conduct reviews, inspections, and evaluations of plans, facilities, equipment, personnel, 
procedures, and practices of NASA organizational elements and NASA contractors, as 
applicable, to discharge the requirements of NPD 8020.7 and subsidiary requirements 
and documents. 

 Keep the SMD AA informed of developments and take actions as necessary to achieve 
conformance with applicable NASA policies, procedures, and guidelines. 

2.2.8 Programmatic Divisions 

2.2.8.1 General Programmatic Area-Specific Responsibilities 

SMD organizes its work into four broad scientific pursuits, each managed by a Division 
implementing the science objectives in the NASA Strategic Plan.  The strategic objectives for 
SMD include:  (1) advance knowledge of Earth as a system to meet the challenges of 
environmental change and to improve life on our planet, (2) understand the Sun and its 
interactions with the Earth and the solar system, (3) ascertain the content, origin, and evolution 
of the solar system, and the potential for life elsewhere, and (4) discover how the universe 
works, explore how the universe began and evolved, and search for life on planets around 
other stars.  These Divisions are the Earth Science Division (ESD), the Heliophysics Division 
(HPD), the Planetary Science Division (PSD), and the Astrophysics Division (APD). Each 
Division is responsible for the following: 

 Plan, coordinate, and evaluate the full range of Division programs and activities concerned 
with research, flight and ground system development and operations, applications, 
education and outreach. 

 Plan, direct and evaluate the activities for the Division’s strategic planning, policy, 
resources, human resources, and management. 

 Develop and implement policy for the Division’s activities and programs. 

 Develop and present to the SMD AA and external entities (e.g., Congress, OMB, OSTP, 
and other Federal Agencies) detailed plans, including, schedules and resource 
requirements for accomplishment of the Division’s goals. 

 Allocate and reprogram resources to meet approved objectives in accordance with 
delegated authority. 

 Participate with other SMD officials for SMD planning, policy, development and program 
integration.  

 Serve as a liaison with the scientific community through advisory committees and other 
entities such as the National Academy of Sciences, and coordinate the requirements of 
studies with the international community and other Federal agencies. 
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 Assess Centers’ performance on the Division’s programs through oversight of engineering 
development and certification of flight hardware, on-orbit engineering certification of 
spacecraft systems, and development of ground systems to acquire scientific data.  This 
includes evaluating and reporting to higher management on the performance of 
subordinate elements, Centers, and other supporting institutions.  

 Maintain relationships with universities, the scientific community, industry and other 
government agencies with respect to the Division. 

 Recommend actions required for transition to other practical applications of results from 
research, development and data programs. 

 Support the implementation of critical safety, management, and performance plans 
including the NASA Safety Initiative, NPD 7120.4, Program/Project Management; NPR 
7120.5, NASA Program and Project Management Processes and Requirements; NPD 
1000.0, NASA Strategic Management and Governance Handbook; NPD 7120.8, Research 
and Technology Program and Project Management Requirements; and the NASA HQ 
Management System. 

2.2.8.2 SMD Special Program Offices 

Due to the significance, visibility and/or cost of some SMD Programs and Projects, SMD may 
find it necessary to create a Special Program Office to serve the SMD AA by helping such a 
Program and its Projects to achieve technical success while controlling cost and schedule.  In 
these cases, the Program Manager, and usually a Program Director, are established at NASA 
Headquarters in a Program Office to which the project(s) at the field Centers report.  There 
may or may not be a Program Executive, but if not, the Program Manager assumes the PE 
responsibilities documented in this Handbook.  Currently, the James Webb Space Telescope 
(JWST) is such a Program.  The JWST Program Office reports directly to the Office of the 
Administrator.  JWST is currently scheduled for launch in the 2018 time frame.  Following 
transition of JWST to science operations, the JWST Program Office will be integrated into the 
Astrophysics Division. 

2.2.8.3 Joint Agency Satellite Division 

For more than 40 years, SMD has developed, launched, checked out and handed over to 
operations the nation’s weather satellites for the National Oceanic and Atmospheric 
Administration (NOAA) on a cost reimbursable basis.  The Joint Agency Satellite Division 
(JASD) is the responsible Division within SMD for the interface with NOAA and the execution 
of programs on a reimbursable basis.  In addition, it is anticipated that there may be similar 
activities with other U.S. government agencies.  For these efforts, the funding agency develops 
and maintains the requirements, and JASD must negotiate the cost-requirement agreements 
and guide and direct performance to ensure commitments are met.  

2.2.8.4 Cross-Divisional Responsibilities 

In addition to managing the flight and research programs in their respective science areas, 
several of the science Divisions also manage activities that support one or more of the other 
science Divisions.   
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SMD manages the Suborbital Research Program that provides Aircraft, Sounding Rockets, 
scientific Balloons, small International Space Station (ISS) payloads, CubeSats, and other 
suborbital class carriers to conduct frequent flight opportunities for NASA scientific, 
technological, and educational investigations.  The Suborbital Research Program is managed 
as a Cross-Program Research activity that encompasses uncoupled suborbital Research and 
Technology (R&T) projects, each having separate funding and management structures within 
SMD, and each having a portfolio of multiple R&T investigations with unique mission 
requirements.  The Earth Science Division (ESD) manages the Airborne Science Program for 
all of SMD.  The Astrophysics Division (APD) manages the scientific Balloon research program 
for all of SMD.  The Heliophysics Division (HPD) manages the scientific Sounding Rockets 
research activity for all of SMD.  Balloons and Sounding Rockets are managed for the Agency. 

The Explorer Program sponsors frequent, high quality space science investigations (including 
missions of opportunity) using efficient and innovative management processes.  The program's 
prime objective is to enhance our knowledge of space physics and astronomy by providing 
frequent flight opportunities for missions of interest to HPD and APD.  A component of the 
Explorer Program is managed in each Division. 

The High-End Computing (HEC) program plans and provides HEC systems and services to 
support NASA's mission needs.  ESD manages these HEC resources for the benefit of agency 
users, customers, and stakeholders. 

SMD is responsible for the overall administration of NASA’s planetary protection policy, which 
includes activities of HEOMD and other NASA organizations and contractors. 

The Strategic Integration and Management Division (SIMD) is responsible for SMD’s 
information technology (IT) staff and functions.  Responsibilities include coordination with the 
Agency Chief Information Officer, SMD IT operations, and enterprise architecture. 

2.2.9 Strategic Integration and Management Division 

The Strategic Integration and Management Division (SIMD) has two primary areas of 
responsibility.  It is responsible for SMD strategic planning, international coordination, 
legislative support, and outreach material development and activities.  SIMD is also 
responsible for a broad array of personnel and related administrative functions.  These 
responsibilities are distributed between SIMD’s policy and administration branches. 

In support of SMD policy functions, the policy branch manages SMD’s relations with external 
groups, including Congress, OMB, OSTP, educational entities, and external advisory 
committees and boards.  In partnership with other SMD Divisions, the policy branch also 
supports the SMD AA by providing integrated guidance, strategy, and focused advocacy for 
NASA’s science program.  

The responsibilities of the policy branch include the following: 

 Coordinate and support the development of SMD elements of the Agency strategic plan 
and Directorate science plan, and provide support to the RMD activities in response to the 
Government Performance and Results Act (GPRA) Modernization Act of 2010 (GPRAMA). 
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 Coordinate SMD international activities and relationships, including Agency and SMD 
international policy, agreements status tracking, export control, and international meetings. 

 Manage the NAC Science Committee and support the SMD Divisions in the management 
of the respective Science Subcommittees and subordinate advisory committee groups.  For 
the Science Committee of the NASA Advisory Council (NAC), manage logistics, agenda 
development, and meeting operations. 

 Oversee and coordinate SMD’s activities with the National Research Council. 

 Develop and coordinate testimony, Congressional correspondence, white papers, 
Congressional reports, proactive legislative outreach, staff briefings, and responses to 
Congressional and Executive Branch review actions. 

 Monitor, support development of, and track inter-agency agreements, coordinate 
interagency meetings, and manage SMD’s coordination with OSTP and OMB. 

 Develop, coordinate, and staff SMD exhibits for public outreach and informal education. 

 Execute and coordinate SMD’s outreach communications activities, including front office 
presentations, exhibits, conferences, web presence, communication strategies, 
material/product development and content reviews. 

 Manage ScienceWorks, which is used for SMD internal management of documents and 
communications. 

 Oversee and coordinate Directorate audit and review activities with the NASA Inspector 
General, the Government Accountability Office (GAO) and other auditors or reviewers. 

 Coordinate SMD’s policy-related objectives and activities with the other NASA Mission 
Directorates and support organizations. 

 Manage SMD’s history program and SMD’s interaction with the NASA History Office. 

 Provide programmatic support and coordination to SMD’s Divisions in connection with the 
above responsibilities. 

In support of SMD administrative functions, the administration branch is responsible for the 
following: 

 Coordinate the assignment, tracking, and closeout of all Directorate/Administrator actions 
and Freedom of Information Act (FOIA) requests. 

 Provide advice, counsel, guidance, and oversight in all aspects of human capital 
management, including continued professional development. 

 Manage responsibilities, which affect the daily operations of the Directorate (e.g., office 
space and conference waivers). 

 Manage the NASA Earth and Space Science Fellowship (NESSF) Program and NASA 
Postdoctoral Program (NPP). 
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 Manage the contract with the National Research Council Space Studies Board for SMD 
requested studies. 

 Provide administrative support to the NASA Advisory Council Science Advisory Committee 
and subcommittees, international bilateral meetings and monthly status reviews. 

 Manage daily IT operations and activities and serve as the SMD IT representative for 
Agency IT planning, development, and implementation activities. 

 Coordinate the review of NASA Policy Directives and NASA Procedural Requirements. 

 Coordinate the development of SMD Space Act Agreements. 

 Serve as principal liaison between SMD and HQ offices on administrative policy and 
business management issues; and evaluate agency-wide policies, systems and procedures 
for impact to SMD operations. 

2.2.10 Resources Management Division 

RMD addresses SMD’s budget responsibilities, which include development, advocacy, 
execution, and performance evaluation of SMD’s annual budget.  RMD is responsible for the 
following: 

 Evaluate and assess SMD program and project budget requirements. 

 Identify key resource issues, conducting trade studies, and recommending alternatives and 
solutions. 

 Manage the development of documentation presented to the OMB and the Congress for 
justifying and advocating the SMD program. 

 Direct activities for implementing and executing the SMD budget.  This includes the 
preparation of Congressional Operating Plans, ensuring that the SMD budget complies with 
legislative controls, and managing the distribution of funding to the Field Centers. 

 Provide information to managers and Program Executives in SMD’s science divisions 
relevant to the evaluation of the financial performance of SMD programs and projects 
including rates of funds utilization, the distribution of civil service and contractor staffing, 
and the analysis of variances to established plans. 

 Manage activities related to the SMD program performance evaluation to include the 
GPRAMA performance plan establishment, the annual Performance and Accountability 
Report development, and coordination with OMB on the Program Assessment and Rating 
Tool. 

 Serve as principal liaison between SMD and the Office of the Chief Financial Officer on 
budget policies, systems, procedures, and issues. 
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 Manage the Program and Cost Analysis Team (PCAT) to carry out independent program 
and project performance evaluation efforts.  PCAT also serves as a liaison between 
contractor personnel, Program Executives, Program Analysts, and senior SMD 
management to ensure independent assessments are incorporated into recommendations 
and decision-making. 

2.3 SMD Management Councils 

Program Management Councils (PMC) provide oversight of program management at NASA. 
NPR 7120.5 requires PMCs at the Agency and Directorate levels to ensure necessary 
management oversight.  The Agency PMC (APMC) at NASA Headquarters, chaired by the 
NASA Associate Administrator, evaluates proposals for new programs, provides approval 
recommendations to the NASA Administrator, and assesses existing programs for cost, 
schedule, and technical content.  Each Mission Directorate also has a PMC (DPMC). Since 
SMD is responsible for initiation and management of Earth and Space Science activities for the 
Agency, SMD also has a Science Management Council (SMaC) to advise the SMD AA on  
science programs and activities. 

The DPMC and SMaC, each composed of SMD senior executives, develop recommendations 
for the SMD AA and DAA regarding: 

 Missions to initiate from advanced concept study results, 

 Missions to select from proposals submitted in response to an AO, 

 Projects ready for transition from one phase of the program life cycle to the next, and 

 Projects for non-confirmation or cancellation. 

These Councils hold reviews with proposal evaluators, independent review board chairs, and 
with projects to collect findings and understand status.  Their primary products are formal 
recommendations for decisions by the AA, which are documented in decision memoranda.  
The governance structure for these Councils is illustrated in Tables 2-1 and 2-2. 

SMD’s “program” and “science” decision bodies are, respectively, the DPMC and the SMaC. 
Lower level decisions may be delegated to the Divisions.  The SMD AA delegates the chair of 
the DPMC to the DAA/P.  The DAA/P presents DPMC recommendations to the SMD AA for 
final decisions.  The Executive Secretary of the DPMC for a given meeting is the Program 
Executive (PE) whose project is the subject of that meeting.  Table 2-2 shows process 
differences that depend on the category of the project under consideration.  NPR 7120.5 
determines projects according to cost and priority as either Category 1, 2, or 3.  

The SMaC Chair is the Deputy Associate Administrator for Research (DAA/R, or other 
designee of the SMD AA) and its Executive Secretary is designated by the Chair for each 
meeting, with the concurrence, where appropriate, of the individual’s supervisor.  Current 
charters for the DPMC and SMaC are posted on ScienceWorks as specified in Appendix A. 

NASA Centers operate Center Management Councils (CMCs) analogous to the Headquarters 
PMCs.  The Council at an implementing Center evaluates cost, schedule, and technical 
content to ensure that the project is receiving the necessary Center resources to accomplish 
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its tasks, and from a technical authority viewpoint, to ensure compliance with the Program 
Commitment Agreement (PCA), Program Plan, Project Plan, Center procedures and 
processes, as well as applicable NASA technical standards.  The CMCs are tools of the 
Technical Authority chain of oversight and do not make programmatic decisions without the 
approval of SMD. 

In accordance with NPR 7120.5, all programs report to the Agency PMC as the "governing 
PMC" as they begin Formulation with an approved Formulation Authorization Document.  The 
governing PMC for a specific project is the highest-level PMC that approves the phase 
transitions during the project’s life cycle.  The Agency PMC is the governing PMC for all 
Category 1 projects.  Generally, Category 2 and 3 projects are governed by a DPMC; however, 
the Agency PMC or the Directorate may request that a Category 2 project be elevated to report 
to the Agency PMC.  SMD interfaces closely with the Agency PMC and the implementing CMC 
or management councils of other implementing organizations.  Although by default DPMCs 
govern Category 3 projects, the SMD AA may delegate the Decision Authority responsibility for 
such projects to the project’s Science Division Director. 

A single Standing Review Board (SRB) is established and approved by Agency, Directorate, 
and Center management for each new Program or Project, and this SRB conducts all relevant 
technical and programmatic reviews during the life cycle of a project.  SRB findings are 
reported back to each level of the management up to the governing PMC.  Section 5.7, 
“Management Activities through All Phases,” describes these assessments.  SRB findings are 
to be reported back to each level of the management up to the governing PMC.  An SRB 
Handbook is maintained by the Office of Evaluation that provides guidelines that are 
considered best practices for SRB processes and products.  The latest version of this 
document is available at http://nodis3.gsfc.nasa.gov/OCE_rep/OCE_list.cfm. 

Table 2-1. Definitions of SMD Councils and Related Processes 

Responsibility Persons Involved** Process and Outcome Documentation 

DPMC - 
Directorate 
Program 
Management 
Council 

A DPMC quorum consists of: 
DAA/Programs (chair), 
Science Division Directors, 
Director of the Resource 
Management Division, 
Director of the Strategic 
Integration and Management 
Division, Office of Chief 
Engineer, Office of Safety 
and Mission Assurance.  
 
Others invited to participate if 
available: SMD Deputy AA, 
AA’s front office staff (as 
designated), Joint Agency 
Satellite Division Director, 

Activities directed toward conduct 
of in-depth assessment of 
programs/projects at critical 
milestones.  Presentation of status 
by Project; presentation by 
Standing Review Board. Response 
by Project.  Executive Session (if 
required) to make decisions, 
assign actions.  Results are 
documented in decision 
memoranda and presented to the 
SMD AA and DAA for final 
approval. 

Required as specified in the 
latest versions of the DPMC 
Charter and the DPMC 
Operations Guide posted in 
ScienceWorks.  Executive 
Secretary is delegated to the 
Program/Project Program 
Executive (PE).  The PE is 
responsible for the presentation 
materials, Decision 
Memorandum including actions 
to be tracked, list of attendees, 
and other supporting 
documents; and for entering all 
DPMC material into the SMD 
Requirements Management 
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Responsibility Persons Involved** Process and Outcome Documentation 

James Webb Space 
Telescope Director, relevant 
program and Project 
Managers, host Center 
management rep, and 
representatives from: Office 
of Evaluation, Office of 
Communications, Office of 
International and Interagency 
Relations, Office of the Chief 
Information Officer (OCIO), 
Launch Services Program 
(within HEOMD), Office of 
General Counsel (OGC) and 
Office of the Chief Financial 
Officer (OCFO), Chief 
Scientist 

System (RMS).  

SMaC – Science 
Management 
Council*** 

The SMaC membership 
consists of the SMD AA, all 
DAAs, the AA’s front office 
staff (as designated)  and the 
SMD Division Directors.   

Advising the SMD AA, serves as 
the strategic science and program 
steering committee for the 
Directorate, including overseeing 
the development of Directorate-
level solicitations, integrating 
science priorities, strategic 
initiatives, and assessing 
Directorate-level science and 
solicitation policies, programs, 
processes, priorities, and 
practices. 
 
Recommends to the selecting 
official selections for Directorate-
level competitions, including: AOs, 
Directorate-level NRAs, Requests 
for Proposal where selection is 
assigned to HQ, and down 
selections for two-stage 
competitions.  

Executive Secretary records 
and distributes decisions and 
follow-up actions identified. 
 
For selections, upon decision, 
SMD AA signs selection 
statement; the cognizant PE or 
Program Scientist drafts 
selection and non-selection 
letters for AA to sign, and 
documents results with backup 
information as needed. 

    

** Other persons may be invited to attend by the convener of each selection or review; those guest attendees are 
non-voting participants.  *** See SMaC charter, Appendix B.2. 
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Table 2-2. Decision Responsibilities for Projects  
in Cross- and Single-Discipline Programs 

Topic for Discussion 
Decision Panel for 

Cross-Discipline Programs 
Decision Panel for 

Single-Discipline Programs 

AO selections for 
Phase A 

Initial Mission or 
hardware selection; 
approval to go to 
Phase A 

SMaC Directorate SMaC, hardware 
selection may be delegated to 
Divisions 

Directed Missions 
Transition from Pre-
Formulation to Phase-A 

Initial Mission or 
hardware selection; 
approval to go to 
Phase A 

SMaC Directorate SMaC, hardware 
selection may be delegated to 
Divisions 

Approval or downselect 
to Phase B for 2-stage 
selection 

Down selection from 
mission Concept Study 
Report to enter Phase 
B 

SMaC SMaC 

Phase A-to-Phase B 
transition 

Category 1 projects DPMC (followed by APMC 
unless delegated) 

DPMC (followed by APMC 
unless delegated) 

Category 2 projects DPMC DPMC 

Category 3 projects DPMC DPMC (unless delegated to 
Divisions) 

Phase B-to-Phase C 
Confirmation Review or 
KDP-C (approval for 
Implementation) 

Category 1 projects  DPMC (followed by APMC 
unless delegated) 

DPMC (followed by APMC 
unless delegated) 

Category 2 projects DPMC DPMC 

Category 3 projects DPMC DPMC (unless delegated to 
Division) 

Reviews within Phase 
C and D  (e.g. CDR, 
KDP-D) 

Category 1 projects DPMC (followed by APMC 
unless delegated) 

DPMC (followed by APMC 
unless delegated) 

Category 2 projects DPMC DPMC 

Category 3 projects DPMC DPMC (unless delegated to 
Divisions) 

Project “Cancellation“ or “Cost Cap” review 
(including descopes) 

DPMC DPMC 

Mission Readiness Board (KDP-E) for upcoming 
launches or major upcoming activities (such as 
Planetary orbit insertions and landings, and 
sample returns) 

DPMC (unless nuclear 
payload, then APMC), PPO 
certification required for 
launch of Planetary Protection 
Category III, IV, or V missions 

DPMC (unless nuclear 
payload, then APMC), PPO 
certification required for 
launch of Planetary Protection 
Category III, IV, or V missions 

Declaration of Mission Success (Documented by 
memo from DD to SMD AA) 

Division Director based on 
Peer Review 

Division Director based on 
Peer Review 

Mission extensions beyond prime phase (all 
Program-level requirements satisfied) 

Division Director’s decision 
based on Senior Review 
results; and PPO input for 

Division Director’s decision 
based on Senior Review 
results; and PPO input for 
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Planetary Protection Category 
III, IV, or V missions 

Planetary Protection Category 
III, IV, or V missions 

NRA selections for R&A grant and GO program Division internal based on 
peer review process 

Division internal based on 
peer review process 

NRA selections for Technology projects SMaC Division internal based on 
peer review process 

RFP selections for missions or non-flight activity 
(via Goddard Space Flight Center) 

SMaC SMaC 

Termination of operating missions (KDP-F) 
(subject to NPD 8010.3A) 

SMaC SMaC 

2.4 Embedded Mission Support Staff 

SMD has NASA Mission Support Offices matrixed to the Directorate including the Office of 
Legislative and Intergovernmental Affairs (OLIA), Office of Communications (OC), Office of the 
General Council (OGC), and Office of the Chief Engineer (OCE).  Each Office has at least one 
person residing or “embedded” within SMD that participates closely in Directorate activities 
including attendance at Directorate staff meetings and other meetings as appropriate.  

2.4.1 Office of Legislative and Intergovernmental Affairs  

OLIA supports the SMD on congressional matters.  This includes providing analysis on 
congressional actions, assisting in the preparation of testimony for a hearing, responding to 
questions for the record and member staff inquiries, and preparing responses to constituent 
correspondence.  OLIA also provides support for special events on Capitol Hill (e.g., Science 
Day on the Hill) or with a Representative or Senator.  

2.4.2 Office of Communications  

OC supports SMD on all media-related matters and some general public appearance activities. 
OC provides a variety of products and support that includes news releases, press kits, 
response-to queries and training assistance for media interviews.  OC also has the 
responsibility for coordinating the development of NASA Science Updates, and for coordinating 
other news conferences, media teleconferences and activities for broadcast on NASA TV and 
www.nasa.gov. 

2.4.3 Office of the General Counsel  

The Directorate Lead Counsel is an experienced attorney who is SMD’s in-house counsel.  
The Lead Counsel, embedded from the OGC, identifies and facilitates resolution of legal 
issues and provides legal advice and guidance in support of NASA’s science mission goals. 
Specifically, this position performs the following functions:  

 Serve as the primary point of contact for the Directorate in the HQ legal community.  

 Provide direct advice and counsel to the SMD AA and, as requested, to other senior 
leadership of the Directorate on issues affecting the Directorate.  
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 Identify and coordinate the appropriate legal resources when the necessary advice and/or 
counsel requires more expertise.  

 Coordinate support to SMD from the main Office of General Counsel, as well as Center 
Chief Counsel offices as necessary. 

 Track the OGC’s legal work in support of the Directorate.  

2.4.4 Office of the Chief Engineer 

The OCE representative is a senior engineer with extensive program management experience 
who assists SMD in the formulation and implementation of program and project management 
and the application of NASA engineering policies.  This OCE position, designated as the SMD 
Chief Engineer, is matrixed to SMD and provides coordination and analysis of programmatic 
and engineering activities across the Divisions and Program Office.  This position provides an 
independent Technical Authority path for differing engineering viewpoints.  

2.5 Other Functional Offices 

There are three additional Mission Support Offices that are not “embedded” mission support 
staff, but provide vital support to SMD programs.  They are the Office of International and 
Interagency Relations (OIIR), the Office of Procurement (OP), and the Office of Safety and 
Mission Assurance (OSMA).  

2.5.1 Office of International and Interagency Relations 

OIIR supports SMD on all international matters and key interagency activities.  OIIR provides 
strategic guidance and advice to the SMD AA and other front office management, Division 
Directors, and program executives and scientists on any matter involving international 
activities.  OIIR coordinates the planning and preparation of SMD’s meetings with international 
counterparts, both at NASA and abroad, and assists in ensuring SMD equities are represented 
in Agency-level discussions with international or interagency representatives.  OIIR also 
coordinates the development, concurrence, and negotiation of official Space Act Agreements 
between NASA and international partners.  An OIIR Desk Officer is assigned to act as an 
official liaison to each Division within SMD, and the Desk Officer serves as an initial OIIR Point 
of Contact for any questions, concerns, or requests for support.  Additionally, OIIR provides 
interagency support to SMD regarding coordination of complex policy-related priorities and 
issues, export control compliance, and facilitation of exports in furtherance of SMD missions.  

2.5.2 Office of Procurement  

In support of SMD, the Office of Procurement performs the following: 

 Review and concur on the release of AOs, NRAs, and cooperative agreements.  

 Review and approve Justifications for Other than Full and Open Competition. 

 Process and approve deviations to the NASA Federal Acquisition Regulations. 

 Process procurements for congressional earmarks. 
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 Hold acquisition strategy meetings and selection meetings for major acquisitions. 

 Serve as member of the SMD Announcement of Opportunity Steering Committee. 

 Process Administrator's Announcements of Notice for Significant Contract Actions. 

 Advise and provide liaison support for complex and unique procurement issues, including 
the development of unique procurement strategies, PE training for contract administration 
of Jet Propulsion Laboratory tasks, indemnifications processing, and contractor 
performance liability reviews. 

2.5.3 Office of Safety and Mission Assurance  

OSMA provides safety, reliability, maintainability, and quality assurance policy direction for all 
Agency programs, projects, facilities, operations, and activities.  In support of the SMD AA, 
OSMA reviews, surveys, and assesses NASA programs and projects to ensure they have 
implemented appropriate Safety and Mission Assurance (SMA) practices.  OSMA also ensures 
there is an appropriate and effective mechanism to identify and properly disposition risks for all 
NASA programs, projects, facilities, and activities.  OSMA management is also a key signature 
authority for mission waivers, deviations, and exceptions. 

The OSMA SMA manager serves as the day-to-day SMA expert for SMD.  In this role, the 
designee assesses SMD programs, projects, facilities, and operations for compliance with 
Agency SMA policies and requirements.  The designee reports the results to the SMD AA, and 
provides advice and counsel to the SMD AA on SMA-related matters.  The designee also 
provides an independent conduit for elevating issues, concerns, or dissenting opinions to the 
AAs for SMD and OSMA, and provides technical studies of SMA-related issues upon request 
of the SMD AA.  The SMD SMA manager also coordinates the OSMA Safety and Mission 
Success Review (SMSR) for each SMD mission.  The SMSR is co-chaired by the Agency SMA 
Chief and Chief Engineer, and typically held just prior to the SMD Mission Review Board 
(MRB). 

2.6 Science Office for Mission Assessments  

The Science Office for Mission Assessments (SOMA) at NASA Langley Research Center 
(LaRC) supports SMD in the acquisition of Earth and space science missions and instruments 
through the development of Announcement of Opportunity (AO) solicitations and the 
Technical, Management, and Cost (TMC) evaluations of proposals received in response to AO 
solicitations and to Phase A concept studies.  In addition, SOMA leads special studies, 
independent assessments, and reviews for SMD, as requested.  It also serves as a principal 
interface with the NASA Academy of Program/Project and Engineering Leadership (APPEL) on 
the development and implementation of special training programs for Principal Investigator 
Teams and NASA employees. 
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3. STRATEGIC PLANNING 

3.1 Overview 

The Government Performance and Results Act (GPRA) Modernization Act (GPRAMA) of 2010 
requires each Federal agency to produce a strategic plan every four years.  NASA Policy 
Directive (NPD) 1000.0, Strategic Management and Governance Handbook, calls for NASA to 
issue the NASA Strategic Plan and subordinate documents and for each Mission Directorate to 
develop an Implementation Plan.  The Science Mission Directorate (SMD) issues its 
Implementation Plan, or the NASA Science Plan as it is typically named, in concert with the 
NASA Strategic Plan.  At the discretion of the SMD AA, a streamlined version of this process 
may be used to develop interim Science Implementation Plans (e.g., for an upcoming fiscal 
year).  

The NASA Science Plan communicates the SMD strategy and plans at the time of issue to the 
science community, its international, interagency, and industrial partners, and other 
stakeholders.  As described in NASA Procedural Requirement (NPR) 1080.1, NASA Science 
Management, the NASA Science Plan documents the priorities and plans that are consistent 
with SMD solicitations. 

3.2 Responsibility 

The SIMD Director is responsible for coordinating the NASA Science Plan development by a 
team comprising senior members of all SMD Divisions appointed by their respective Division 
Directors.  The SMD Science Management Council (SMaC) provides ongoing review and 
oversight for NASA Science Plan activities. 

3.3 Development Process 

Table 3-1 summarizes the process by which the NASA Science Plan team develops the 
Science Plan.  This process should be adjusted for the needs and constraints in each planning 
cycle.  While the process is generally sequential, the inherent uncertainty in the schedule and 
process means that some steps may be iterated or conducted in parallel.  The review and 
approval cycle (Activity 3 in the table) can be adjusted in response to time constraints, to 
guidance from the SMaC, or at the direction of the SMD AA. 

Table 3-1. SMD Science Plan Development Process 

Step Implementation 

ACTIVITY: 1. Plan the NASA Science Plan development process 

a. Form NASA Science Plan 
development team 

 Identify needed roles and negotiate participation of individuals to fulfill these 
roles. 

b. Obtain Agency guidance  Identify points of contact with Agency-level strategic planning activities. 
 Coordinate with Agency-level strategic planning activities on an on-going 

basis. 

c. Incorporate lessons  Incorporate lessons learned captured from the previous NASA Science Plan 
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Step Implementation 

learned development cycle.  

d. Establish development 
schedule 

 Identify known schedule drivers, known sources of schedule uncertainty and 
reasonable assumptions concerning unknown schedule events, to produce a 
preliminary schedule.  

 Update schedule as new information becomes available. 

e. Assess the external and 
internal environment 

 Identify and adopt a budget baseline against which the plan is to be 
developed. 

 Review National Research Council (NRC) decadal surveys.  Review current 
and planned decadal surveys and related NRC reports as the source of 
science community priorities.  Identify any surveys or reports that will 
become available within the development period. 

 Review additional current and planned external NASA Science Plan inputs. 
These include:  

 National and NASA policy direction 

 Congressional direction  

  Interagency collaboration and coordination such as that provided by working 
groups and subcommittees under the National Science and Technology 
Council 

 Other potential significant science community inputs such as major 
community workshops. 

f. Review current NASA 
Science Plan 

 Review the current NASA Science Plan.  
 Identify areas that may require modification in light of changes in the internal 

and external environment.  
 Re-confirm or adjust the major Agency goals, and science questions and 

objectives. 

g. Assess community input   Distill and summarize recent community-based implementation advice (that 
complements and expands on decadal survey guidance) in each of the major 
SMD areas: Earth Science, Planetary Science, Heliophysics, and 
Astrophysics.  This comes primarily from the NAC Science Committee, 
Advisory Subcommittees, science community workshops, and subordinate 
standing and ad hoc groups. 

 Distill and summarize advice provided by the NASA Advisory Council (NAC), 
the Astronomy and Astrophysics Advisory Committee, and NRC inputs in 
addition to the NRC decadal surveys. 

 Conduct focused community planning activities, when needed, to provide 
specific input to the NASA Science Plan. 

ACTIVITY: 2. Develop content for initial draft of the NASA Science Plan 

a. Develop draft NASA 
Science Plan elements 

 Develop outline of plan that balances previous plan against new top-level 
guidance and fiscal constraints as well as including specific crosscutting 
science elements. 

 Science Divisions provide detailed material in support of general plan outline 
and work together to develop crosscutting themes. 
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Step Implementation 

b. Develop input to NASA 
Strategic Plan 

 Draft and refine the SMD input. 

 Obtain SMD leadership approval of SMD input submission to the NASA 
Strategic Plan. 

c. Develop crosscutting 
sections of Science Plan 

 Reaffirm or update SMD principles, strategies and challenges. 

d. Develop Science Area 
sections 

 Draft the section for each Science Area based on the assessment of various 
inputs. 

e. Update mission priorities  Reconfirm or adjust, as needed, the relative priorities among missions. 

f. Develop Appendices  Update acronym list, list of programs, table of decadal survey missions, etc. 

g. Develop draft NASA 
Science Plan from template 

 Integrate the above elements to complete the draft NASA Science Plan. 

ACTIVITY: 3. Review and approve NASA Science Plan 

a. Obtain internal SMD 
concurrences 

 Circulate to SMD Division management and senior SMD officials for 
concurrence, working through the Science Management Council (SMaC). 

b. Obtain NAC Committee or 
Subcommittee review 

 Obtain review(s) with the appropriate NAC science committee and 
appropriate discipline subcommittees.  

c. Circulate for internal NASA 
review 

 Circulate to other Mission Directorates and NASA Offices for information and 
comment. 

d. Obtain external stakeholder 
review 

 Solicit comments from stakeholders. 

e. Obtain NRC review  Obtain a formal review from the NRC’s Space Studies Board.  

f. Obtain NAC review  Obtain final review from the NAC Science Committee. Address and 
document responses to comments.  

g. Generate, approve, and 
release updated drafts of 
the NASA Science Plan, as 
appropriate 

 Address and document responses to comments as a result of the above 
reviews and comments, and generate updated drafts as appropriate.  

h. Finalize the NASA Science 
Plan 

 Complete the NASA Science Plan.  Solicit comments from within NASA, from 
the Office of Science and Technology Policy, and from the Office of 
Management and Budget.  Address and document responses to comments. 

i. Approve the NASA Science 
Plan 

 Obtain the approval of the AA for SMD 

j. Release NASA Science 
Plan 

 Print, distribute, and post the NASA Science Plan on line.  Work with the 
offices of International and Interagency Relations and Legislative and 
Intergovernmental Affairs to ensure SMD provides appropriate notifications of 
the NASA Science Plan’s release. 

k. Document lessons learned  Identify and communicate useful information for the next NASA Science Plan 
development cycle. 

3.4 Schedule 

SMD considers the following factors in developing the NASA Science Plan development 
schedule: 
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 The four-year planning cycle for the NASA Strategic Plan, requirements of NPD 1000.0, 
Strategic Management and Governance Handbook, and associated legal and policy 
requirements.  

 Unique requirements of the current NASA Science Plan development cycle.  The NASA 
Science Plan development schedule is normally in sync with the NASA Strategic Plan 
development schedule, though adjustments may be necessary throughout the NASA 
Science Plan development cycle.  

 Updates to the NASA Science Plan following the four-year NASA Strategic Plan cycle.  
This may take the form of a yearly implementation plan release that follows a shortened 
development schedule.  Any update development must take into account that SMD inputs 
for the next issue of the NASA Strategic Plan are usually due about one year before the 
next issue of the NASA Science Plan, and the NASA Strategic Plan is usually released 
before the NASA Science Plan’s release.  

3.5 Dissemination 

The NASA Science Plan is made available to stakeholders, the science community, and the 
general public.  The Plan is accessible from the SMD website.  Printing of the document is 
subject to guidelines in the GPRAMA of 2010 as interpreted by OMB and NASA. 

3.6 Roadmap Development Process 

SMD issues its Science Plan every fourth year in concert with the NASA Strategic Plan.  From 
the NASA Science Plan, each SMD Science Division may develop a roadmap that provides a 
coordinated and comprehensive longitudinal strategy, with key achievements, options, and 
decision points identified to meet SMD's long-term priorities and investments.   

 
The major components of the roadmap and development process may include: 

 Emphasizes national/community input, with NASA guidance 

 Involves industry, academia, and other government agencies 

 Builds upon the decadal surveys produced by the National Academies 

 Addresses broad scientific and exploration objectives and priorities 

 Identifies possible pathways or decision points 

 Establishes timeline 

 Identifies critical sequences and path forward 

 Assesses qualitative risk 

 Includes a Rough Order of Magnitude (ROM) phased cost plan 

 Identifies capabilities, facilities, and infrastructure requirements 

 Establishes implementation approaches 

 Utilizes the NASA Advisory Committee structure to produce the roadmap 

 Identifies critical technologies needed to address science problems over the next 20 years 

 Identifies key priority scientific targets that should be studied in the near term and over the 
next 20 years 
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4. RESEARCH PROGRAM MANAGEMENT 

4.1 Overview 

This chapter describes the process by which the Science Mission Directorate (SMD) 
formulates and implements research and technology programs as described in NASA 
Procedural Requirement (NPR) 7120.8, NASA Research and Technology Program and Project 
Management Requirements.  NPR 7120.8 sets requirements on the management of research 
and technology development.  These include roles and responsibilities, milestones, 
documentation, and oversight.  SMD’s research activities consist mainly of competed 
programs in Supporting Research and Technology (SR&T), subsequently referred to as R&A 
(Research & Analysis) activities.  NPR 1080.1, Requirements for the Conduct of NASA 
Research and Technology, establishes requirements for planning, solicitation, and selection of 
proposals, peer review, quality assessment and performance metrics, and data protection. 

An R&A Program is all the Principal Investigator (PI) led research activities undertaken in a 
Division, which includes all Division Discipline Areas and program elements.  The Division 
Director or the Division Associate Director for Research is the Research Director for the 
Research Program.  The Division R&A Lead is responsible for the day-to-day management of 
the Research Program.  Astrophysics Guest Observer programs are currently the only calls 
that are not solicited through ROSES and are not managed under NPR 7120.8 and do not fall 
under this document. 

4.2 Research and Analysis Program Management 

SMD uses open competitive solicitations and scientific peer review as the fundamental means 
to select investigations for research programs.  This section describes the process by which 
SMD formulates and implements R&A activities.  SMD uses The Guidebook for Proposers 
Responding to a NASA Research Announcement (NRA) or Cooperative Agreement Notice 
(CAN) to solicit, evaluate, and select competed R&A activities. 

NPR 1080.1 establishes the minimum standards for the conduct of the proposed cycle.   

4.2.1 Organization of R&A Programs 

SMD manages its competed R&A activities hierarchically as shown in Figure 4-1: 

 SMD solicits proposals for research investigations under Program Elements.  A PI leads 
each investigation.  

 Program elements represent a grouping of investigations, usually proposed in response to 
a set of solicitations.  Program Officers manage program elements.  

 A Discipline Area is a collection of one or more program elements that are managed 
together, usually because they are funded from the same budget line.  A Discipline Area 
Manager manages a Discipline Area.  Depending on the SMD Division, a Discipline Area 
Manager may also be called a Program Officer, a Discipline Scientist, or a Research 
Program Manager. 
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4.2.2 R&A Program Management Roles and Responsibilities 

SMD’s Division Research Programs are implemented as Cross Program Research as defined 
in NPR 7120.8.  Table 4-1 lists the NPR 7120.8 and SMD research management roles and 
responsibilities relevant to managing SMD’s R&A processes and activities. 

 

Figure 4-1. Organization of SMD Division R&A Programs 
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Table  4-1. SMD Research Management Roles and Responsibilities 

7120.8 Roles 
Equivalent  
SMD Roles 

Responsibilities 

NASA Associate 
Administrator (AA) * 

None No responsibilities for Cross Program Research as defined in NPR 
7120.8. 

Agency Program 
Management Council 
(APMC) * 

None No responsibilities for Cross Program Research as defined in NPR 
7120.8. 

Mission Directorate 
Associate Administrator 
(MDAA) * 

Associate 
Administrator for 
Science Mission 
Directorate (SMD 
AA) 

The SMD AA is responsible to the NASA Administrator for NASA’s 
scientific research Programs.  The SMD AA has oversight of all 
SMD Research Programs.  The SMD AA approves Program Plans 
and Cross-Program Research Plans and appoints and delegates 
SMD’s research responsibilities.  The SMD AA has ultimate 
responsibility for SMD budgets, schedules, and Programs. 

Mission Directorate 
Program Management 
Council (DPMC) * 

Science 
Management 
Advisory Council 
(SMaC) 

The SMaC is the Mission Directorate PMC for SMD Research 
Programs.  The SMaC advises the SMD AA about science policy 
for SMD, provides insight for SMD research programs, and 
recommends to the SMD AA for approval the development of 
appropriate SMD solicitations (e.g., the Research Opportunities in 
Space and Earth Sciences [ROSES] NASA Research 
Announcement [NRA]) in order to implement these research 
programs.  The SMaC also provides oversight for the R&A 
Programs. 

SMD Deputy 
Associate 
Administrator for 
Research 
(DAA/R) 

The DAA/R chairs the SMaC and ensures the quality of SMD’s 
science processes and programs. 

SMD Lead for 
Research 

The SMD Lead for Research manages SMD’s solicitation process 
for the SMD AA.  This includes issuing and amending ROSES and 
is responsible for improving SMD’s R&A processes including the 
solicitation, evaluation, selection, and award processes.  The SMD 
Lead for Research provides data and recommendations to the 
SMD AA to ensure the success of SMD’s research programs.  The 
SMD Lead for Research coordinates and communicates SMD 
R&A policy and recommends process improvements.  The SMD 
Lead for Research presents priorities for and concerns regarding 
R&A to the SMD AA. 

   

Research and 
Technology (R&T) 
Program Lead or 
Research Director * 

Science Division 
Director (or 
designated 
Division 
Associate 

Science Division Directors (DDs) plan and conduct Division 
Research Programs consistent with priorities established by the 
NASA Strategic Plan, the NASA Science Plan, and the SMD AA. 
Each DD manages his/her Division Research Program and 
associated budget and resources.  DDs (or their designees) serve 
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7120.8 Roles 
Equivalent  
SMD Roles 

Responsibilities 

Director for 
Research) 

as Research Directors for the Division’s Cross-Program Research. 
They authorize solicitations and assign Program Officers to 
manage solicitations, evaluations, and selection recommendations 
of proposals.  DDs (or their designees) act as the Selection Official 
for SMD’s NRAs including ROSES. 

Division R&A 
Lead 

The Division R&A Lead is the Program Manager for the research 
program (while the Division Director is the Program Director).  The 
R&A Lead represents the Division at SMD-wide coordination 
meetings; serves as the principal point of contact and 
communication between the SMD Front Office, especially the SMD 
Lead for Research and the Division program officers. 

R&T Portfolio Project 
Lead * 

Discipline Area 
Manager (also 
Discipline 
Scientist, 
Research 
Program 
Manager) 

Discipline Area Managers manage their respective R&A Programs; 
serve as the NASA interface to their respective science 
communities; represent their science communities to NASA 
management; plan the solicitation of research proposals for their 
Discipline Area through the NRA process; and participate in 
planning and defending their budgets as part of the NASA budget 
formulation process. For single program element Discipline Areas, 
the Discipline Area Manager also serves as the Program Officer. 

Program Officer A Program Officer manages the solicitation process (planning, 
solicitation, evaluation, selection, and award) for the 
investigation(s) associated with a program element solicited 
through ROSES.  The Program Officer usually serves as the 
technical officer for the awarded investigation(s) but may delegate 
this responsibility. 

 Principal 
Investigator (PI) 

Every proposal submitted to NASA must be led by a single PI.  
The PI is responsible for the management and conduct of an 
awarded investigation.  The PI communicates directly with the 
SMD Program Officer.  PI Roles and responsibilities are discussed 
in the Guidebook for Proposers Responding to a NASA Research 
Announcement (NRA). 

* Refer to NPR 7120.8 for detailed responsibilities. 

4.2.3 R&A Program Key Decision Points and Required Reviews 

SMD’s Division-wide R&A programs are Cross-Program Research as described in NPR 
7120.8.  In general, SMD’s R&A program elements (which usually consist of investigations 
selected under a single solicitation) are R&T Portfolio Projects as described in NPR 7120.8.  
As appropriate, a single program element is managed as a Portfolio of investigations, or 
several research program elements comprising a Discipline Area may be managed as a single 
Portfolio. 

Table 4-2 lists NPR 7120.8 and SMD research management key decision points (KDPs) and 
required reviews relevant to SMD’s research management processes and activities. 
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Table 4-2. SMD Research Management Key Decision Points and Required Reviews 

7120.8 Activity Equivalent SMD Activity Explanation 

KDP 0 (start of new 
research program) 

SMD AA establishes a new 
Research Program 

SMD’s four research programs, one per Division, are 
ongoing activities.  The SMD AA has the authority to 
establish a new research program and would appoint a 
new Research Director. 

KDP 1 (approve 
program plan) 

SMD AA signs Research 
Program Plan 

The SMD AA is the approving authority for the Research 
Program Plan. 

Program Status 
Review 

Review by SMD Lead for 
Research 

The SMD Lead for Research conducts regular reviews of 
Division Research Programs on behalf of the SMD AA. 
(Section 4.2.5.4) 

Program Independent 
Assessment 

Program Assessment by the 
National Research Council 
or other independent 
committee 

Review of each Research Program is conducted 
periodically (generally every 4 or 5 years) as documented 
in the Research Program Plan. (Section 4.2.5.4) 

KDP A (start of new 
portfolio project) 

Authorization to establish a 
new program element (or 
collection of program 
elements) 

The Division Director decides what program elements are 
needed for the Division Research Program, what research 
should be supported, and what research should be 
competed.  The Director authorizes the Program Officer to 
write ROSES program elements.  Authority to start a new 
program element is delegated from the SMD AA to the 
Division Directors.  (Section 4.2.4.1.1, Section 4.2.4.1.2) 

Project Formulation 
Review 

Review for solicitations (e.g. 
ROSES and its program 
element appendices) 

The Program Officer, Discipline Area Manager (if any), 
Associate Director for Research (if any), and Division 
Director review the solicitation.  (Section 4.2.4.1.1) 

KDP C (approve 
project plan) 

Approval for solicitations 
(e.g. ROSES and its 
program element 
appendices) 

Approval is obtained by the concurrence of the Division 
Director on ROSES or a ROSES amendment creating a 
new program element.  ROSES incorporates the 
Guidebook for Proposers, which contains further 
documentation of the relevant processes.  (Section 
4.2.4.1.1, Section 4.2.4.1.2) 

Project Status Review Annual review of research 
program elements 

The Division Director or the Associate Director for 
Research (if any) reviews the research program elements 
during the annual budget formulation process (summer) 
and the annual ROSES development process (fall); the 
review results in a decision to solicit or not.  (Section 
4.2.5.2) 

Project Independent 
Assessment 

Peer review of proposals The investigations that comprise a program element are 
reviewed through the peer review of proposals submitted 
to carry out the objectives of the research program 
element.  (Section 4.2.4.2) 

Start portfolio cycle Decision to write a ROSES 
program element 

The Division Director or the Associate Director for 
Research (if any) authorizes a ROSES program element 
to be written.  (Section 4.2.4.1.1, Section 4.2.4.1.2) 



 

NASA Headquarters 
Science Mission Directorate 
Management Handbook 

 

 

October 2013 33  

 

7120.8 Activity Equivalent SMD Activity Explanation 

Portfolio Formulation 
Review 

Review for a ROSES 
program element 

The program officer, Discipline Area Manager (if any), 
Associate Director for Research (if any) or Division R&A 
lead, and Division Director review the solicitation.  (Section 
4.2.4.1.1) 

KDP X (approuve 
portfolio sollicitation 
document) 

Authorization to Proceed 
(ATP) for an Announcement 
of Opportunity (AO), 
Cooperative Agreement 
Notice (CAN), or NRA 

For a new solicitation or an amendment to an existing 
solicitation, such as adding a new program element to 
ROSES, ATP is obtained by the concurrence of the 
Selection Official (typically the Division Director) (Section 
4.2.4.1.1, Section 4.2.4.1.2), SMD Lead for Research 
and/or the SMD DAA/R. 

Portfolio Peer Review Peer review of proposals Proposals submitted in response to a ROSES program 
element are subjected to peer review.  (Section 4.2.4.2) 

KDP Y (approve 
portfolio selection 
document) 

Approval of Selection 
Decision Document 

The Selection Official approves the selection of proposals 
by signing the Selection Decision Document.  (Section 
4.2.4.2) 

Portfolio Status 
Review 

Review of annual progress 
reports 

The Program Officer reviews the annual progress reports 
for individual investigations and the Division Director 
reviews the portfolio in determining what, if any, new 
investigations should be solicited each year.  (Section 
4.2.5.1, Section 4.2.5.2) 

KDP Z (completion of 
investigations) 

Acceptance of final report An investigation is completed when the Program Officer 
approves the PI’s final report.  (Section 4.2.5.6.1) 

KDP F (transfer or 
termination of portfolio 
project) 

Annual review of research 
program elements 

Research program elements are reviewed annually during 
the annual budget formulation process (summer) and the 
annual ROSES development process (fall) that results in a 
decision to continue or not.  (Section 4.2.5.6.2) 

4.2.4 Managing the Proposal Cycle 

4.2.4.1 Soliciting Proposals  

SMD satisfies the NASA policy that research awards be competed to the maximum extent 
practical by openly soliciting proposals for research activities.  This is done primarily via the 
annual ROSES omnibus NRA and CANs, but other broad agency announcements may also be 
used.  Further information on solicitations is described in NPR 5800.1:  NASA Grant & 
Cooperative Agreement Handbook. 

The NRA is used to solicit basic research that is characterized as being relatively low-cost and 
generally not requiring the development of spaceflight hardware.  In addition, NRAs may be 
used to solicit scientific investigations requiring the development of experimental hardware for 
airborne or suborbital investigations, the development of experimental hardware for technology 
flight demonstrations, or participation on the science team for a spaceflight mission.  

The funding instrument for a NRA is typically a grant.  However, it may also be a contract, a 
cooperative agreement, or an intra- or inter-agency transfer (IAT) depending on the nature of 
the investigation and the proposing institution. 
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A CAN is used for many of the same basic objectives as the NRA.  However, the CAN 
assumes a close working relationship between the proposing organization and NASA, with 
each side providing services and/or equipment necessary to complete the proposed activities. 
The funding instrument for a CAN is the cooperative agreement.  CANs are generally used for 
selecting nodes of institutes, such as the NASA Astrobiology Institute. 

All of SMD’s NRAs and CANs are posted on the NSPIRES system (see Section 4.2.6), and 
proposals are submitted through NSPIRES or using Grants.gov. 

Guidance and policy related to solicitations includes the following: 

 NPR 5800.1, The Grant and Cooperative Agreement Handbook, covers policies and 
procedures relating to the award and administration of NASA grants and cooperative 
agreements.  

 NPR 5810.1, Standard Format for NASA Research Announcements (NRAs) and other 
Announcements for Grants and Cooperative Agreements, the official guidance for 
developing an NRA. 

 The Guidebook for Proposers Responding to a NASA Research Announcement (NRA) or 
Cooperative Agreement Notice (CAN) provides detailed guidance for proposers to follow for 
preparing and submitting a response to the standard SMD NRA.  It also includes the 
proposal review and selection processes.  It is incorporated by reference into all SMD 
NRAs and CANs, thereby making its compliance mandatory for proposers and program 
officers unless otherwise amended in the specific announcement or notice. 

 See Appendix A.1.2, “SMD Policy Documents” for relevant policy directives; these are 
archived on ScienceWorks.  Examples include Science Policy Directive (SPD)-22 
(Management of ROSES Peer Review and Selection Process), SPD-08 (Requirements for 
Selection Decision Documents for NASA Research Announcements including ROSES), 
and SPD-20 (Rephasing of ROSES Awards), “Office of External Relations Review of SMD 
Research Proposals that have International Participation,” and Foreign Reviewers for AO 
Proposals). 

4.2.4.1.1 Developing ROSES Program Elements and the ROSES NRA 

Annually, SMD issues the omnibus NRA called ROSES. With few exceptions, ROSES 
incorporates all SMD research solicitations for a given calendar year.  ROSES is issued in mid-
February of each year, with due dates spread throughout the year starting approximately 90 
days after the ROSES release date and continuing for 12 months (May of current year to April 
of following year).  New awards selected under ROSES typically have a period of performance 
that starts in the following fiscal year.  The ROSES NRA is the product of the entire SMD 
research staff:  individual Program Officers draft program elements, which are edited both at 
the Division level, by the R&A lead, Associate Director for Research or Division Director, and 
at the Directorate level, by SMD Lead for Research or the SMD DAA/R. 

Every science or technical discipline in SMD typically has a solicitation in ROSES either 
annually or every several years; ROSES also incorporates solicitations for unique activities 
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funded one time.  These individual solicitations are referred to as program elements in 
ROSES.  Each program element will have its own requirements for the content of solicited 
investigations, its own due date, its own budget for new awards, and one or more Program 
Officers to manage it. 

ROSES consists of a “Summary of Solicitation” followed by appendices.  The “Summary of 
Solicitation” establishes the common requirements for all program elements and follows the 
requirements in NPR 5810.1.  The “Summary of Solicitation” also describes any requirements 
that are unique to SMD (e.g., programmatic relevance and R&A policies).  ROSES has 
appendices for the SMD Science Divisions.  Each appendix consists of a Division research 
program overview and an appendix section for each program element offered. 

Any SMD research solicitation may be issued as a program element within ROSES as long as 
it follows the standard processes and policies that are established in the Guidebook for 
Proposers and the ROSES “Summary of Solicitation.”  The standard evaluation processes and 
criteria must be used.  Standard evaluation criteria are intrinsic merit, programmatic relevance, 
and cost realism and reasonableness.  Program officers are encouraged to tailor these criteria 
by identifying specific factors for the evaluation criteria in a program element. 

The current ROSES NRA can be found at http://nspires.nasaprs.com/ (select “Solicitations” 
then “Open Solicitations” then “NNHnnZDA001N” where in is the current fiscal year). 

The SMD Lead for Research is responsible for the annual issuance of ROSES.  The process 
for developing ROSES each year is generally as follows (reference for KDPs Table 4-2 and 
NPR 7120.8): 

 Early October:  SMD Lead for Research puts out a call for program elements for the next 
year’s ROSES NRA. 

 Early November:  Division Directors determine what program element solicitations are 
required (KDP A).  SMD Lead for Research reviews the proposed ROSES program 
elements for balance, completeness, and appropriateness. 

 Mid-November:  Program Officers draft appropriate program element text, draft program 
element text is submitted to SMD Lead for Research through the SMD server.  

 Early December:  SMD Lead for Research and the Program Officers finalize the program 
elements and SMD Lead for Research finalizes the “Summary of Solicitation.” 

 Mid-December through early January:  Obtain concurrence from the SMD Division 
Directors (KDP X, KDP C), SMD content area and policy leads, and the Offices of 
International and Interagency Relations (OIIR), Procurement, and General Counsel (OGC). 

 Mid-December:  SMD Lead for Research acquires input from other mission support offices 
as required by NASA FAR Supplement (NFS) 1835.016-71(b)(1). 

 Mid-January:  SMD AA provides final authorization for release of ROSES (KDP X). 
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 Late January:  ROSES is announced through Federal Business Opportunities (FBO) and 
the NASA Solicitation and Proposal Integrated Review and Evaluation System (NSPIRES) 
email list.  ROSES is prepared for electronic release through NSPIRES and Grants.gov. 

 Early February:  ROSES is released in NSPIRES soon after the submittal of the President’s 
budget proposal to Congress. 

 Late-February:  SMD Lead for Research gets any blanket Fundamental Research 
designations from Export Control on an Appendix-by-Appendix basis. 

4.2.4.1.2 Amending ROSES 

Additional program elements may be added to ROSES during the calendar year, or draft 
language may be replaced with the final solicitation language.  If a new or final program 
element follows the standard policies and procedures in the “Summary of Solicitation,” then the 
program element may be added as an amendment to the ROSES NRA.  ROSES should be 
amended at least 90 days prior to the new program element’s due date. 

ROSES may also be amended to clarify requirements or constraints in a program element, to 
change the due dates for a program element, or to cancel a program element.  For 
clarifications, ROSES should be amended at least 30 days prior to a program element’s due 
date.  Special requirements for cancellations are given in Section 4.2.4.1.4. 

The SMD Lead for Research is responsible for ROSES amendments.  The process for 
developing ROSES each year is generally as follows (reference for KDPs Table 4-2 and NPR 
7120.8).  ROSES amendments can generally be released within one week of the Program 
Officer. 

 Division Director gives Program Officer approval to write a ROSES amendment (KDP A). 

 Program Officer submits draft ROSES amendment to SMD Lead for Research. 

 Amendments to reduce or eliminate funding for an announced ROSES program element 
have additional requirements; see Section 4.2.4.1.4. 

 Following finalization of text with program officer, DAA/R approves the ROSES amendment 
to begin concurrence. 

 Program Officer and Division Director concur on ROSES amendment (KDP X, KDP C). 

 DAA/R authorizes release of ROSES amendment, or delegates this authority to SMD Lead 
for Research. 

 ROSES amendment is announced through NSPIRES email list and is released in 
NSPIRES. 

4.2.4.1.3 Developing Stand Alone NRAs and CANs 

Sometimes a new research opportunity may be announced through a solicitation other than an 
amendment to the ROSES NRA.  The process for a stand-alone solicitation follows a similar 
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solicitation process as the ROSES NRA except it has its own distinct release and 
implementation cycle and unique contractual terms and conditions. 

 Following a recommendation from the SMaC, the SMD AA authorizes the writing of a NRA 
or CAN.  A Program Officer is assigned to the solicitation. 

 The Program Officer follows NASA regulations and incorporates current SMD policies into 
the draft NRA or CAN.  The draft NRA or CAN is submitted to DAA/R. 

 Following finalization of text with the Program Officer, DAA/R approves the draft NRA or 
CAN to begin concurrence. 

 The NRA or CAN is concurred on by the Program Officer, interested Division Directors, 
SMD content and policy leads, and the Offices of International and Interagency Relations, 
Procurement, and General Counsel. 

 DAA/R acquires input from other mission support offices as required by NFS 1835.016-
71(b)(1). 

 SMD AA provides final authorization for release of NRA or CAN. 

 NRA or CAN is announced through FBO and the NSPIRES email list. 

 NRA or CAN is released in NSPIRES. 

4.2.4.1.4 Canceling a NRA, CAN, or Program Element 

On rare occasions it may be necessary to cancel a solicitation after it has already been 
released.  Such an action should be taken with great care, as community members are already 
investing time and resources into planning investigations and working on proposals.  Because 
of the impact that canceling a solicitation has on the community, and because of the possibility 
of external inquiries under these circumstances, sufficient notification must be given to 
appropriate stakeholders before such an action is taken. 

Amendments to reduce or eliminate funding for an announced ROSES program element must 
meet the requirements in SPD-06, Handling Reductions in Research Program Budgets, 
including approval by the SMD AA or by SMD Lead for Research, as designated by the SMD 
AA (see Appendix A.1.2.1, “SMD Policy Documents.”) 

The general process for issuing an amendment that cancels a solicitation is as follows: 

 A standard notification for cancellation must be prepared. This notification includes: 

 Identification of the solicitation being cancelled 

 The specific action and schedule being proposed 

 The rationale for the action 

 The specific affected parties, where known, including PI, institution, city, state, and 
Congressional district 
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 Responses appropriate for a media inquiry to standard questions such as:  Why is this 
action necessary?  Are these programs permanently cancelled?  Are any other 
programs being cancelled? 

After approval by the SMD AA, the standard notification should be provided to the Office of the 
Administrator (Chief of Staff), the Office of Communications, and the Office of Legislative and 
Intergovernmental Affairs.  The SMD AA may decide that notification of Office of Management 
and Budget (OMB) and Office of Science and Technology Policy (OSTP) is also necessary. 

Announcement of the cancellation may take place no sooner than 24 hours following 
notification of stakeholders. 

4.2.4.2 Receiving, Evaluating, and Selecting Proposals 

SMD uses peer review to evaluate the individual strengths and weaknesses of proposals.  A 
Program Officer develops the selection recommendation based on the strengths and 
weaknesses in the peer review’s evaluation reports and on extant budgetary and 
programmatic considerations.  The Program Officer then makes a recommendation for 
selection to the Selection Official.  The process is described in Appendix C “Proposal 
Processing Review, and Selection” of the Guidebook for Proposers Responding to a NASA 
Research Announcement (NRA) or CAN.  It is described in greater detail in SPD-22A 
“Management of Roses Peer Review and Selection Process.”  (See Appendix A.1.2, “SMD 
Policy Documents.”) 

The process for receiving, evaluating, and selecting proposals is described below (reference 
for KDPs Table 4-2 and NPR 7120.8).  The exact order and timing of these activities may vary 
depending on the circumstances of the specific program element.  The review should be 
conducted in a manner consistent with SPD-22 SMD Peer Review and Selection Processes. 
Execution of these processes requires that the Program Officer: 

 Arrange/coordinate the logistics (date, location, size, etc.) for the peer review with the 
NASA Research and Education Support Services (NRESS) task lead as early as possible, 
typically at least 6 weeks prior to proposal receipt. 

 Determine whether the review will be conducted entirely through a peer review panel or 
through a combination of non-panel (a.k.a. mail-in) reviews and panel reviews.  This 
determination may be revised after receipt of Notices of Intent (NOIs) and proposals. 

 Review the NOIs to begin identifying qualified and unconflicted reviewers or those with 
manageable appearance of bias, consistent with community standards and SPD-01A, 
Handling Conflicts of Interest for Peer Reviews.  For foreign reviewers, avoid export control 
issues by following Procedures for the Use of Foreign Reviewers for AO Proposals. 

 Contact candidate reviewers to gain their agreement to serve on the review panel. 

 Notify the reviewers who would like to serve but cannot travel should be offered 
participation via video conference (e.g., using WebEx). 
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 Send the names of the identified reviewers to the NRESS task lead, so that travel 
arrangements can be initiated for panel reviewers. 

 Upon receipt of proposals, review proposals for compliance with the solicitation; inform 
Authorized Organizational Representatives (AORs) and PIs of noncompliant proposals of 
the reasons for the determination. 

 Handle late proposals according to SPD-02, Handling Late Proposals. 

 Assign proposals to the reviewers, both panel and non-panel, and inform the NRESS task 
lead of assignments, so the NRESS task lead can provide access to proposals to reviewers 
through NSPIRES.  Identification of reviewers and assignment of proposals should be 
completed no later than four weeks prior to the meeting of the panel in order to give 
reviewers adequate time to review proposals. 

 Start the peer review panel meeting with a plenary session in which the evaluation criteria, 
peer review process, and expectations for quality written evaluations are presented. 
Monitor the conduct of the review panel during the peer review panel meeting to ensure 
that each proposal is appropriately reviewed and that an adequate and appropriate 
summary evaluation is developed for each proposal. 

 Based on the findings of the peer review as documented in the summary evaluations, 
develop a Selection Recommendation Package and a Selection Decision Document (see 
SPD-08, Requirements for Selection Decision Documents for NASA Research 
Announcements including ROSES) that is based on the peer reviews, programmatic 
priorities, and available budget resources. 

 As an aspirational goal, the Program Officer should present the selection recommendations 
to the Selection Official within eight weeks following the completion of the last part of the 
peer review meeting.  The Selection Official reviews the recommendations and supporting 
information from the peer review.  Obtain approval of selection recommendations with the 
Selection Official signing the Selection Decision Document and approving the selection of 
investigations for award (KDP Y). 

 After the Selection Official has approved the selection recommendations, provide informal 
notification to the proposers.  Informal notification is a short email informing the proposer 
that his/her proposal falls into one of three categories, i.e.:  (i) it has been selected, (ii) it is 
selectable (but it is not selected at this time), or (iii) it has not been selected, and that a 
notification letter will follow.  Informal notification is optional, but strongly recommended in 
situations where the official announcement is delayed, such as under a continuing 
resolution.  

 If a selected proposal includes any international participation and the proposal meets any of 
the requirements in “Office of External Relations Review of SMD Research Proposals that 
have International Participation,” located in the Science Policy Documents under 
ScienceWorks, then the proposal must be submitted to OIIR for review as described in the 
Policy Directive prior to PI and Congressional notification. 
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 Develop and coordinate with NRESS the preparation of selected, selectable (not selected 
at this time), and declined letters.  Letters should be based on the SMD selection letter 
template (in SPD-08).  Letters may be signed by the Selection Official or the Program 
Officer depending on Division policy. 

 Obtain final decisions on selectable proposals as soon as possible and coordinate with 
NRESS for the preparation of selected or declined letters.  When decisions are delayed, 
inform the PIs of selectable proposals of the continuing delays. 

 Approve the posting of abstracts for selected proposals in NSPIRES within two weeks of 
sending notification letters. 

 Handle any reclama of a declined proposal according to SPD-09, Requesting 
Reconsideration of NRA Proposal Declination. 

4.2.4.3 Awarding Selected Proposals 

For non-NASA proposers, NRA awards are issued as grants, contracts, interagency transfers 
(IATs), or cooperative agreements depending on the nature of the proposed research activities 
and the proposer’s institution. 

For NASA researchers, funds are directly transferred from Headquarters (HQ) to a NASA 
Center by an internal funds transfer.  NASA policy is to provide all funds for an investigation to 
the PI institution; the PI institution is responsible for issuing subawards to the co-investigators 
(Co-Is).  In those cases where it is not possible for the PI institution to issue a subaward to a 
Co-I (e.g., the PI is at a university, and the Co-I is at a NASA Center), NASA will issue an 
award directly to the Co-I.  An exception is made for Co-Is contributing hardware to a payload 
for a suborbital or special-orbital flight.   

SMD has developed the Research and Analysis Program Tracking of Resources (RAPTOR) 
system to facilitate the approval and release of funding for research awards, as well as the 
tracking of data about the awards and the award process.  RAPTOR is further described in 
Section 4.2.6.3. 

The process for issuing awards for funding selected investigations is described below. 
Although each of these steps can be done by the Program Officer, many of them are 
performed by support personnel working as a proxy for the Program Officer.  These support 
personnel include the NRESS task lead, the Division program support specialist, and R&A 
program support personnel in SMD and at NASA Centers.  The exact distribution of tasks 
varies from Division to Division. 

 Where necessary, negotiate a final budget and statement of work with the PI. 

 If the total amount awarded over the length of the selected investigation differs from the 
proposed budget by more than 20 percent, request a revised budget and statement of 
work. 

 Create an activity in RAPTOR for each selected proposal; approve the budget for the 
activity for its entire period of performance, i.e. the budget for all approved program years. 
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 For JPL activities that are designated Fundamental Research, indicate designation as 
Fundamental Research in RAPTOR. 

 Create a task in RAPTOR for each funding award that will be used to fund the activity; the 
default is one task per activity, but some activities will require multiple tasks.  Determine the 
type of funding award that will be used for each task (e.g., grant, RTOP (an award to a 
NASA Center under its Research and Technology Operating Plan), IAT (inter-agency 
transfer), etc.).  Request the initial increment of funding in RAPTOR for each task, noting in 
the comment that this is a new award.  Be careful to follow the current requirements for 
RAPTOR usage to avoid errors in award processing. 

 For funding awards other than RTOPs, assemble and approve the technical requirements 
package (a.k.a. award package) for each funded task.  Since 2008 this has been done as 
an electronic package via internal NSPIRES, so that the technical requirements package is 
available to the award processing offices.  For most HQ grants, these offices are the HQ 
Grants Administration Office (HGAO) and the NASA Shared Services Center (NSSC).  For 
contracts and IATs this office is Headquarters Procurement.  

Detailed instructions and required data entry directions are available for the use of both 
NSPIRES and RAPTOR in the help section of the respective web pages. 

4.2.5 R&A Oversight 

SMD is responsible for a number of research oversight activities after the solicitation has been 
awarded.  This includes monitoring investigations and research portfolios, performing risk 
management for research programs, discipline areas, and program elements, closing 
investigations, and closing and or transferring portfolio research.  NPR 7120.8 requires that 
SMD regularly review the research program as a whole and conduct periodic independent 
assessments of the research program. 

4.2.5.1 Review of R&A Investigations 

Program Officers are responsible for oversight of the SMD-funded investigations in their 
respective program elements, including decisions for continued yearly funding supplements 
(also called continuations) of multiple-year investigations selected in prior years.  In 
accordance with NPR 5810.1, the investigation oversight process involves the following 
activities: 

 Continued funding is contingent upon adequate progress. The responsibility and timing for 
Progress Reports depends on the award type as follows: 

 Grants:  The NSSC will send reminders to the PI and institution that Progress 
Reports are due 60 calendar days prior to the anniversary date of the award.  The 
PI is responsible for ensuring that the Program Officer and the Grant Officer 
(where applicable) both receive this report.  Continued funding for NSSC grants 
may be sent out in the absence of a Progress Report if the Program Officer 
indicates in the RAPTOR request field that adequate progress has been made. 
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 RTOPs:  Funding for RTOPs must be distributed at the beginning of the fiscal 
year.  Therefore the effective anniversary date for RTOPs is October 1 of each 
year.  The Program Officer must send out reminders for Progress Reports, if 
desired. 

 IATs:  The Program Officer must send out reminders to the PI and institution that 
Progress Reports are due 60 calendar days prior to the anniversary date of the 
award.  HQ procurement will not send out the next year of funding without a 
Progress Report. 

 Contracts:  The Contract Officer sends out reminders to the PI and institution that 
Progress Reports are due 60 calendar days prior to the anniversary date of the 
award.  HQ procurement will not send out the next year of funding without a 
Progress Report. 

 The Program Officer monitors and evaluates the progress of the awarded investigation by 
reviewing the Progress Report, as well as other information as may be available (e.g., 
reprints and preprints of scientific publications, presentations at scientific meetings, site 
visits and reviews, etc.). 

 If the Program Officer finds the Progress Report acceptable, and the financial resources to 
support the supplement are available, then continued funding of the task may be 
authorized.  If the Progress Report is not acceptable, the Program Officer may request 
additional information or a clarification and may repeat the review cycle.  If the Program 
Officer does not feel that it is in the Government’s interest to continue funding the task (or if 
the required resources are not available), then he/she may deny continuation and 
recommend termination of the award.  This is considered a very serious action for which an 
extremely strong case must be made.  Concurrence by the Division Director must be 
obtained prior to termination of any R&A award. 

 The Program Officer indicates in RAPTOR approval of the Progress Report and requests 
the annual funding supplement for the investigation.  Progress Report approvals and 
funding requests per type of R&A award vehicle are discussed below:  

 Grants:  Indication of approval and request for funding in RAPTOR is sufficient to 
initiate continuation funding.  For grants issued by the NSSC, the grantee is 
required to send the progress report directly to the NSSC, so the program officer 
should not have to forward the report. 

 RTOPs:  Indication of approval and request for funding at the beginning of the 
fiscal year is sufficient to initiate continuation funding. 

 IATs:  In addition to indication of approval and request for funding in RAPTOR, a 
continuation technical requirements package (TRP) must be prepared and given to 
the Program Support Specialist. 

 Contracts:  In addition to funding release in RAPTOR, a continuation TRP must 
be prepared.  Quarterly reports are received from the PI.  Quarterly invoices are 
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received from the Contract Officer.  The invoices must be signed and dated and 
returned to the Contract Officer. 

 Program Officers should accommodate reasonable requests to reschedule/rephase awards 
and provide no-cost extensions (e.g., for family leave).  If an institution has not costed a 
large amount of funds (e.g., a year’s worth and > 100 K) the Program Officer should broach 
the subject of rephasing the award, consistent with SPD-20, Rephasing of ROSES Awards.  

4.2.5.2 Review of R&A Program Elements 

Program Officers use an assessment process to look at the composition and productivity of 
their portfolios by: 

 Assessing relative performance of individual tasks through review of annual Progress 
Reports (see Section 4.2.5.1, “Review of R&A Investigations”). 

 Looking at balance among programmatic priorities within individual program elements.  

During the annual planning process Program Officers determine the program elements for 
each year’s ROSES NRA.  The Program Officer makes adjustments to the program elements 
to direct the science community toward those areas of program elements for which NASA 
desires more effort and away from more mature or less critical areas.  

Program Officers may consult with the appropriate community-based groups, including 
appropriate working groups and advisory subcommittees, and/or community-produced 
documentation, such as National Research Council (NRC) reports.  This is done to determine 
how and when to make adjustments.  Program Officers may also consult with their 
counterparts in other U.S. Government agencies to determine how and when to make 
adjustments compatibly within interagency cooperative programs. 

4.2.5.3   Review of R&A Discipline Areas 

Groups of Program Officers led by the Discipline Area Manager look across the program 
elements in a Discipline Area using an assessment process to review a specific discipline 
area.  During the annual planning process for determining the program elements for each 
year’s ROSES NRA, new program elements are created to supplement those objectives of the 
Discipline Area for which a critical need for additional research investigations is identified.  The 
Discipline Area Manager may consult with the appropriate community-based groups, including 
appropriate working groups and advisory subcommittees, and/or community-produced 
documentation such as NRC reports, to determine how and when to make adjustments. 

4.2.5.4   Review of R&A Programs 

NASA R&A Programs measure the effectiveness of research programs against Annual 
Performance Goals as identified in NASA’s Integrated Budget and Performance Document. 
The results of this review are reported in the NASA Performance and Accountability Report as 
required by the Government Performance and Results Act (GPRA) Modernization Act of 2010 
(GPRAMA). 
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The Research Director looks across the program elements and Discipline Areas in the Division 
R&A Program using an annual assessment process.  During the annual budget process and 
during the annual planning process for determining the program elements for each year’s 
ROSES NRA, funding and solicitations may be moved from research objectives that are more 
mature or less programmatically critical to areas that require additional emphasis.  The 
Research Director may consult with the appropriate community-based groups, particularly the 
Division’s NASA Advisory Council (NAC) Science Subcommittee, and/or community-produced 
documentation, such as NRC decadal surveys and program assessment reports, to determine 
how and when to make adjustments. 

Every four to five years, each Division R&A Program is assessed by an independent outside 
review committee or other form of program review set up by NASA, such as the NAC Science 
Committee or the NRC.  This may be coordinated by DAA/R or the SMD Lead for Research, or 
may be delegated to the Divisions. 

4.2.5.5 Performing Risk Management 

NPR 7120.8 requires that a risk management approach be addressed in the Research 
Program Plan.  For a research portfolio, the objectives include the maximum progress toward 
SMD’s research goals and objectives.  A Research Program Manager must optimize the 
probability of success by including a suite of investigations in any research portfolio that 
include investigations expected to make important but foreseeable progress, as characterized 
by low risk, modest gain, with investigations that are not guaranteed to be successful but could 
result in substantial high-risk, high-payoff accomplishments toward science and technical goal. 
Multiple science pathways over the long term can mitigate science risk.  Where appropriate, 
selection decisions should include the consideration for reducing future mission risk through 
appropriate investment in enabling knowledge and technology.  

4.2.5.6 Closing or Transferring Research Activities 

4.2.5.6.1 Closing Research Investigations 

The PI of a grant, contract, or IAT award submits a final report following the completion of a 
research award’s period of performance.  It is expected that the PI will present the results of 
the NASA-funded research investigation to the science community and publish the results in 
the open literature.  PIs of research contracts must also submit a Standard Form (SF) 298 at 
the conclusion of the contract.  The acceptance of this final report by the Program Officer 
completes the investigation (KDP Z).  The Program Officer may also be required to complete a 
contractor Performance Assessment Report (CPAR). 

4.2.5.6.2 Closing or Transferring Portfolio Research 

The Division Research Director and Research Managers (Discipline Area Managers, Program 
Officers) use status reviews to determine whether a Discipline Area or Program Element 
should be continued for another year; the research including technology development has 
reached a point where the research activities should be transferred to a flight project; or the 
research should be terminated.  The SMD AA or Research Director may also call status 
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reviews to determine the need to modify or end a Discipline Area.  This occurs when the SMD 
AA authorizes transfer or closure of the Portfolio or Program Element (KDP F). 

Status reviews are conducted as a component of the annual review of research program 
elements during the budget formulation process (summer) and the ROSES development 
process (Fall). 

4.2.6 Support Systems 

SMD uses web-based systems to support the entire proposal and award cycle.  For the 
submission of proposals there is the NASA-wide NSPIRES and the Government-wide 
Grants.gov.  NSPIRES is used for peer review and award documents.  For disbursement of 
funds and for monitoring obligation and costing, there is the SMD-unique RAPTOR and other 
NASA-wide financial systems.  The NSSC grant status database gives information on 
processing of grants. 

4.2.6.1   NSPIRES 

NSPIRES is an integrated system that SMD uses to solicit, receive, evaluate, and select 
proposals.  The NSPIRES is a NASA-wide system that is developed and managed by the 
NRESS contractor.  DAA/R is the SMD lead for managing SMD’s interactions with both 
NRESS and NSPIRES. 

The science, technology, and education research community uses NSPIRES 
(http://nspires.nasaprs.com/) to conduct business with NASA.  NSPIRES supports the entire 
lifecycle of NASA research solicitation and awards, from the release of solicitation 
announcements through the peer review and selection process.  NSPIRES was upgraded in 
late 2007 to support awards management. 

NSPIRES has both external and internal users.  External users are typically prospective 
proposers and peer reviewers.  Internal users are SMD, NRESS, and other NASA program 
and award managers.  In SMD, the principal internal users are Program Officers.  The DAA/R 
approves SMD internal users. 

4.2.6.2   Grants.gov 

Grants.gov (http://grants.gov/) also supports the electronic submittal of proposals as a pdf file 
across many Federal grant-issuing agencies, including NASA.  Grants.gov is used by SMD for 
solicitation and submission of ROSES proposals.  Proposals submitted through Grants.gov are 
uploaded to NSPIRES for subsequent activities such as confirmation of team members for 
conflict of interest checking, electronic reviews, communicating decisions, and sharing award 
paperwork for procurement, as has been described above. 

CANs may be posted on Grants.gov; a decision is made for each CAN.  Some specific ROSES 
program elements are not posted on Grants.gov; these exceptions are limited to those 
program elements with special proposal submission requirements that cannot be 
accommodated by Grants.gov. 

http://nspires.nasaprs.com/
http://grants.gov/
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4.2.6.3   RAPTOR 

RAPTOR is used to help manage funding for selected proposals and research awards. 
RAPTOR (http://raptor.hq.nasa.gov/raptor; also in ScienceWorks) is an SMD web-based tool 
for tracking approved investigations and specifying the award funding vehicles and amounts.  It 
is also used to approve multi-year budgets and release funds annually. 

RAPTOR has several classes of users.  Program Officers may approve proposed funding for 
investigations and request funding for the award.  Program Analysts may set annual budget 
targets and release funding for awards.  NRESS task leads may export selected investigations 
from NSPIRES into RAPTOR.  HGAO and NSSC put PR numbers and grant numbers into 
RAPTOR.  Center personnel may generate RAPTOR reports and track approved 
investigations and research funding at their Center. 

RAPTOR records a selected R&A proposal as an activity.  Selected proposals may result in a 
single grant, a single award other than a grant (such as an RTOP), or multiple awards. 
RAPTOR records each award from a single proposal as a task within the RAPTOR activity.  

4.2.7 Unsolicited and Single Provider Proposals 

4.2.7.1   Unsolicited Proposals 

As required by NASA policy, SMD will consider unsolicited proposals for selection and award. 
NASA policy on unsolicited proposals is addressed in NFS 1815.6, Unsolicited Proposals, and 
NPR 5800.1, Section A, Part 1260.17.  SMD policy and practices for handling unsolicited 
proposals is provided in SPD-04, Handling Unsolicited Proposals. 

Proper handling of an unsolicited proposal includes: 

 Initial screening.  SMD is not obligated to review any unsolicited proposal if: 

 It does not propose an investigation that is relevant to SMD’s strategic objectives; 

 It is not submitted by an authorized official of the proposing organization; 

 Its proposed budget is unaffordable; or 

 Its objectives are solicited in a current solicitation or a solicitation that is expected to be 
released in the near future.  

If any of these conditions are true, the proposal may be returned under cover of a letter 
explaining the reasons for its non-acceptance for review. 

 Logging. Unsolicited proposals must be logged in the SMD Unsolicited Proposal Log 
maintained by the SMD Lead for Research.  The Program Officer must notify the proposer 
that the proposal is under review by NASA.  

 Review. Proposal review can range from internal review for small proposals to multiple, 
external reviews for large proposals. 

 Selection. The Division Director or designee is the Selection Official for unsolicited 
proposals.  A Justification for Acceptance of an Unsolicited Proposal must be generated to 

http://raptor.hq.nasa.gov/raptor
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justify the award of Federal funds.  The unsolicited proposal number from the log (e.g., 
USP-SMD-13-6) should be entered into RAPTOR at the activity level in the ‘Proposal No.’ 
field. 

 Details and templates may be found in SPD-04, Handling Unsolicited Proposals, and on the 
server in the SMD Lead for Research folder. 

4.2.7.2 Single Provider Proposals 

There are occasions where a NASA discipline area manager or program officer may need to 
solicit a proposal other than through an openly competitive solicitation, e.g.: 

 No proposals submitted in response to a solicitation address a critical NASA requirement.  

 It can be demonstrated that only a single provider can respond to a requirement.  This, 
however, is rare.  

 Research infrastructure and support need to be funded in parallel to and in support of the 
solicited research opportunities. 

Under any of these circumstances, the Research Manager is responsible to justify such 
funding to the Division Director or designee.  This process is detailed in SPD-04, Handling 
Unsolicited Proposals. 

4.3 Management of Suborbital Programs 

SMD provides aircraft, sounding rockets, scientific balloons, small ISS payloads, CubeSats, 
and other suborbital class carriers to conduct cutting edge, frequent flight opportunities for 
NASA scientific, technological, and educational investigations across all SMD science themes. 
The scope of SMD’s Suborbital Research Program are described in the NASA Science Plan. 
NPR 7120.8, Requirements for the Conduct of NASA Research and Technology Program and 
Project Management establishes the process by which SMD conducts and manages its 
suborbital research activities.  The risk management requirements defined in NPR 7120.4 
apply to suborbital programs and projects at a level of rigor commensurate with the cost and 
complexity and risk acceptance posture of the project.   

4.3.1 Organization of Suborbital Research Program 

SMD’s Suborbital Research Program is managed as a cross program research activity as 
described in NPR 7120.8, and encompasses uncoupled suborbital Research and Technology 
(R&T) projects as shown in Figure 4-2.  Each suborbital project has a separate funding and 
management structure within SMD and includes a portfolio of R&T investigations with unique 
mission requirements.  The Earth Sciences Division manages the Airborne Science Program for  
SMD.  The Astrophysics Division manages the scientific Balloon research program for  SMD.  The 
Heliophysics Division manages the scientific Sounding Rockets research activity for SMD.  The 
Division Director responsible for the assigned suborbital project designates a Program Officer who 
conducts continuous scientific, technical, and programmatic assessments of the program and 
reports through the Division Director to the SMD AA. 
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4.3.2 Program Management Roles and Responsibilities 

All suborbital research investigations are competitively selected based on science merit 
through an annual ROSES solicitation, and implemented utilizing processes pertaining to their 
Division and project.  Occasionally, reimbursable missions, primarily from branches of the 
Department of Defense (DoD), other government agencies, commercial and foreign entities 
are supported.  
 

 

Figure 4-2:  Organization of SMD Suborbital Research Projects 

4.3.3 Suborbital Program Management Activities 

4.3.3.1 Sounding Rockets 

Sounding Rockets support a wide spectrum of NASA scientific and technological investigations  
for the NASA science community by providing payload integration and test, launch, mission 
operations, and payload recovery.  The Program provides a stable of multiple vehicle 
configurations designed towards the needs of the science community, using both surplus 
government vehicle hardware as well as commercially-available motors.  The project is funded 
as a level of effort activity and is managed by the Sounding Rockets Program Office at the 
Wallops Flight Facility.  The Sounding Rockets Program provides payload and mission 
management for Sounding Rocket Flight Projects, and manages the NASA Sounding Rockets  
activities at the White Sands Missile Range, New Mexico; and the Poker Flat Research Range, 
Alaska.  Missions are implemented under the NASA Sounding Rockets Operations Contract 
(NSROC).  The NSROC contractor is responsible for the coordination and implementation of 
the Sounding Rockets flight manifest and other tasks as assigned.  

4.3.3.2 Balloons  

The NASA Balloon Program provides low-cost, near space access utilizing high altitude 
scientific balloons for observatory-class payloads with advanced technologies to enable cutting 
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edge science investigations.  Balloons also provide an inexpensive means to test new 
instrument concepts.  The Program is funded as a level of effort activity managed by the 
Balloon Program Office (BPO) at Wallops Flight Facility, which  provides mission management 
for Balloon Projects.  BPO manages the  balloon facilities at the Columbia Scientific Balloon 
Facility (CSBF) located in Palestine, Texas, Fort Sumner, New Mexico, Alice Springs, 
Australia, and McMurdo, Antarctica.  The Balloon Program manages a balloon technology 
program, a balloon materials laboratory, and a broad range of balloon and flight support 
systems development activities.  The Program provides science payload integration and test, 
launch, mission operations, and payload recovery through the CSBF. The CSBF contractor is 
responsible for the coordination and implementation of the Balloon flight manifest and other 
tasks as assigned.  

4.3.3.3 Airborne Science 

Airborne Science supports investigations using NASA’s Earth Science piloted and unpiloted  
aircraft, including operation of a range of NASA-owned and leased aircraft, at altitudes up to 
the lower stratosphere.  These assets are used worldwide in campaigns to investigate extreme 
weather events (e.g., hurricanes), observe Earth system processes, obtain data for Earth 
science modeling activities, and calibrate instruments flying aboard Earth science spacecraft. 
The airborne science payload is provided by the principal investigator (PI) and is delivered to 
the airborne platform for integration prior to conducting science flight operations.  The 
Airborne Science Program is implemented by Aircraft Offices at Ames Research Center, 
Dryden Flight Research Center, Glenn Research Center, Goddard Space Flight Center’s 
Wallops Flight Facility, Johnson Space Center, and Langley Research Center. 

4.3.3.4 Special Orbital and Suborbital Carriers 

SMD includes special orbital and suborbital carriers in its most research solicitations, including: 
commercial reusable suborbital platforms, cubesats, and small ISS  payloads.  These missions 
are implemented on an ad-hoc basis, and managed by the selecting science Division.   

4.3.4 Managing the Annual Flight Manifest Cycle 

The flight manifest for each suborbital project develops each year as a consequence of peer-
reviewed science and technology proposals selected by SMD, and through a flight application 
process based on customer driven science requirements and payload readiness.  Each project 
manages its own process for manifesting SMD selected investigations.  Once selected by 
SMD, the PI works with the suborbital project to refine mission requirements, develops and 
delivers the instrument to be integrated, tested and flown on the suborbital vehicle.  

Execution of these processes requires that the Project Office: 

 Coordinate funding for the SMD selected science investigations, as required. 

 Meet with the science team to define mission requirements and develop mission support 
and cost estimates. 

 Arrange/coordinate and review the flight application process, and submit the annual flight 
manifest to SMD for approval. 



 
NASA Headquarters 

Science Mission Directorate 
Management Handbook 

 

 

 50 October 2013 
 

 Upon delivery of the science instrument, coordinate and support payload integration and 
testing with the suborbital launch vehicle. 

 Provide for science investigation logistics, shipping, and some team travel. 

 Support the science team with final science investigation instrument calibration, field 
integration, testing and staging for operations. 

 Conduct launch/flight and mission operations.  Acquire and distribute data to the science 
team.  

 Closeout science investigation and obtain PI feedback, and lessons learned.    

4.3.5 Suborbital Research Program Oversight 

The Suborbital Research Program is responsible for oversight of the management and 
operations of each suborbital project.  This includes the Program Officer’s responsibility of 
monitoring the status of science investigations, meeting with the project offices to review 
schedules, progress and issues, and through attendance at site visits and working group 
meetings to meet with science users.  NPR 7120.8 requires that the Suborbital Research 
Program regularly review the progress of the project offices and conduct periodic independent 
assessments of each Suborbital project.  Independent reviews of the Suborbital Research 
Program elements by SMD are conducted as required to evaluate the project’s performance 
against science, technical, and programmatic performance requirements.  Review of the 
Suborbital Program’s anomalies will be conducted annually by SMD and the NASA Office of 
Safety and Mission Assurance (OSMA). 

External agreements are managed by each project in accordance with its project plan.  Foreign 
campaigns and expeditions are conducted as required by the suborbital project in support of 
the science investigations.  Diplomatic clearances and International Agreements with foreign 
countries for launch, over flight, and recovery operations are coordinated by the Project Office 
with the NASA Office of International and Interagency Relations (OIIR). 

4.4 Management of Other SMD Research Programs 

4.4.1 Working Groups and Science Definition Teams 

SMD regularly uses a variety of standing working groups and specially constituted ad hoc 
study teams composed of working scientists and other experts external to the R&A Program or 
Project to perform fact-finding related to the technical issues for its Programs.  Since such 
groups are not chartered as advisory committees, they can only offer findings for NASA's 
consideration and not advice or recommendations.  The outputs of a working group are 
technical findings and options for resolving program and project challenges, including pros and 
cons for the options, without giving advice or recommendations.  A working group can also 
provide comments/findings on technical requirements or conduct technical trade studies for the 
Program or Project. 

Some SMD science disciplines use working groups to consider challenges facing a specific 
discipline and offer options for resolving those challenges. For example, Science (or Mission) 



 

NASA Headquarters 
Science Mission Directorate 
Management Handbook 

 

 

October 2013 51  

 

Definition Teams solicited via ROSES may provide guidance on research objectives to be 
pursued by NASA's research and technology programs or future science flight missions. 

4.4.2 Graduate Student and Postdoctoral Fellowship Programs 

SMD uses fellowships, grants, and other educational opportunities to promote workforce 
development at the undergraduate, graduate, and post-doctoral levels.  The fellowships, 
grants, and educational opportunities are embedded in SMD research, technology, and flight 
projects.  They are managed in accordance with Program and Project management life cycles 
as defined and described in NPR 7120.8.  Coordination of the Programs resides in the 
Strategic Integration and Management Division (SIMD). 

4.4.2.1 NASA Earth and Space Science Fellowship Program 

SMD sponsors the NASA Earth and Space Science Fellowship (NESSF) Program.  The 
NESSF is a graduate student fellowship program that supports students in basic and applied 
research in Earth and space science.  The purpose is to ensure continued training of a highly 
qualified workforce in disciplines needed to achieve NASA’s scientific goals.  The NESSF 
Program announcement is posted on NSPIRES in early November.  Applications are due in 
early February for new fellowships and mid-March for renewal fellowships. 

In contrast with other NASA-sponsored graduate student research programs, non-US citizens 
may apply to NESSF if they are pursuing graduate degrees relevant to NASA’s Earth and 
space science programs at accredited U.S. universities (see NPR 5800.1, The Grant and 
Cooperative Agreement Handbook, Part 1260.12(c)(3)(iii)). 

The SMD Lead for Research authorizes the release of the annual NESSF solicitation and 
manages the program.  The Selection Officials for the NESSF are the Division Directors or 
their designees. 

4.4.2.2 NASA Postdoctoral Program 

The SMD Lead for Research manages the SMD NASA Postdoctoral Program (NPP) through 
an Agency wide contract (currently with Oak Ridge Associated Universities – 
http://nasa.orau.org).  NASA Mission Directorates, mission support offices, and NASA Centers 
wishing to sponsor postdoctoral fellows may place funding on the NPP contract for that 
purpose.  Each sponsoring organization develops its own policies for selecting and managing 
postdoctoral fellows.  NASA Centers wishing to supplement the SMD annual allocation of NPP 
billets or extend fellows for a third year of support may do so by requesting that SMD process 
additional funding to the SMD NPP Task Order. 

U.S. citizens and non-U.S. citizens who hold Lawful Permanent Resident status may apply for 
a NPP fellowship.  Other non-U.S. citizens may apply, but the selection process may be more 
competitive. 

SPD-07, Science Mission Directorate Integrated NASA Post-Doctoral Program (NPP) Plan, 
provides uniform instructions to NASA Centers for SMD-sponsored NPP fellows.  The SMD 
Lead for Research manages SMD-sponsored NPP fellows at the NASA Centers. 

http://nasa.orau.org/
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4.4.3 High-End Computing Program 

SMD provides a specialized computational infrastructure to support NASA’s mission needs.   
Managed by the Earth Science Division, NASA’s High-End Computing (HEC) Program is 
managed as Cross Program Research, as described in NPR 7120.8.  

The mission of NASA's HEC Program is to: 

Plan and provision high-end computing systems and services to support NASA's mission 
needs.  Operate and manage these HEC resources for the benefit of agency users, customers, 
and stakeholders. 

This mission is guided by the vision that: 

NASA's HEC resources are relied on as an essential and pervasive partner by the breadth of 
agency science, engineering, and technology activities, enabling rapid advances in insight and 
dramatically enhancing mission achievements. 

Four top-level HEC Program goals will lead to accomplishing the mission and achieving the 
vision: 

 Provide effective production HEC resources and services to enable pervasive, timely, and 
significant mission impacts. 
 

 Infuse HEC into NASA's scientific and engineering communities. 
 

 Assure preparedness to meet NASA’s future modeling, simulation, and analysis needs. 
 

 Ensure that NASA HEC resources and activities are well managed and wisely used. 

HEC coordinates policies and plans at the agency level through a Board of Advisors comprised 
of representatives from each Mission Directorate. 

The HEC Program serves users from NASA’s science and engineering communities.  Two 
major computing facilities are offered, namely, the NASA Center for Climate Simulation 
(NCCS) at Goddard Space Flight Center (GSFC), and the NASA Advanced Supercomputing 
(NAS) facility at Ames Research Center (ARC).  

These HEC Program facilities plan and provision a range of capacity and capability computing 
systems with significant data storage resources, coupled through agency provided networks. 
The facilities also provide assistance to their users in code porting, performance tuning, 
scientific data visualization, and data transfer. 

Augmentation and refreshment of these central systems occur periodically.  The two facilities 
first carry out prototyping activities using commercial systems and offerings, with the goal of 
maximizing science throughput.  

NASA has a two-part process for getting access to the Agency's HEC systems:  requesting 
computing time and getting accounts. 
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Eligibility 

A PI can request an allocation of time through the HEC Program for a project under either: 

 A NASA-funded grant or cooperative agreement, or  

 A NASA agreement such as a Space Act Agreement or Memorandum of 
Agreement/Understanding 

Making an HEC Request  

To become a NASA HEC user, an eligible PI makes a request for computing time for 
herself/himself and for associated researchers.  Each request must correspond to a uniquely 
named computational project—either new or renewing from the previous year.  A PI may 
submit requests for multiple projects.  Following are the steps for making a request: 

1. A PI should first determine the NASA organization that supports his/her work:  one of 
the Mission Directorates or the NASA Engineering and Safety Center. 
 

2. There are special procedures and guidelines for each supporting organization.  The 
specific guideline for SMD is described at http://hec.nasa.gov/request/science_call.html. 
 

3. All organizations now use the e-Books online system for submitting requests.  Following 
this link (see step number 2 above) brings up all the call and submission links. 
 

4. A PI submits the request according to the supporting organization's procedure. 

Allocations of HEC resources are available for SMD investigators who are currently supported 
to perform research for NASA.  Requests for allocations are received through a web based 
(eBooks) system twice annually (March 20 and September 20) and a panel composed of 
representatives from the SMD Science Divisions makes the allocation decisions, which are 
announced May 1 and November 1. 

Approval Process Overview 

Each supporting organization has different processes for approving new or continuing projects. 
Mission Directorates typically wait for all requests to determine the demand for time, but some 
may decide in advance how to allocate time among programs and projects. 

Within SMD, Discipline Program Managers award computing time.  SMD Program Managers 
and Point-of-Contacts (POCs) serve the same function and will subsequently be referred to as 
POCs.  POCs typically determine allocations based on information at hand:  list of 
computational projects, amount of time requested, amount of time previously used, and 
amount of time available/remaining. 

If requests exceed the total time available, the POCs decide whether to reduce or deny some 
requests.  The POCs may also approve off-cycle requests for new projects and/or additional 
time.  Some users find that they need more time than originally requested, while other users 
may use little or none at all.  Allocation decisions ultimately depend on user requests and the 
amount of time available. 
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Getting HEC Accounts 

Only NASA-sponsored PIs or team members that the PI sponsors can apply for HEC 
accounts.  A PI with an award letter from a ROSES program who indicated on the ROSES 
proposal cover sheet that a request for use of HEC resources was included in the proposal 
may immediately start the process of requesting accounts for herself/himself and sponsored 
users—before receiving an HEC allocation. 

Because NASA Information Technology security procedures must be completed before the PI 
and team members can use HEC resources—with additional requirements for foreign 
nationals, that can take longer to process—this step is offered to decrease the impact of these 
delays.  

4.4.4 SMD Data Policy 

SMD data policy addresses data from both SMD’s R&A and flight programs below. 

4.4.4.1 Data from Research and Analysis Programs 

NASA requires prompt public disclosure of the results of NASA-sponsored research.  All data 
taken through NASA-sponsored research programs are considered public.  This includes data 
taken through SMD’s research programs.  NASA, therefore, expects significant findings from 
supported research to be promptly submitted for peer reviewed publication with authorship(s) 
that accurately reflects the contributions of those involved. 

It is typical in research programs, unless specified otherwise, for the individual investigators to 
be allowed to maintain the control and archiving of data taken during the execution of the 
research investigation.  NASA may require that any data obtained through an award be 
deposited in an appropriate public data archive as soon as possible after calibration and 
reduction.  If this activity was not included in the selected proposal, NASA will negotiate with 
the organization for appropriate transfer of the data and, as necessary, may provide funds to 
convert the data into an easily used format using standard units. 

Some SMD research programs require, as part of the solicitation, the archiving in a NASA or 
other public archive of data taken or generated through the SMD research program.  This may 
be the situation, for example, where there has been a theoretical or data-analysis investigation 
or a sounding-rocket, high-altitude balloon, airborne, or field-campaign investigation.  In these 
cases, the proposed data-sharing plans will be evaluated as part of the grant review process.  
In other cases, small amounts of data may be left in the PI’s care.  

4.4.4.2 Data from Flight Programs 

It is NASA policy that all data taken by NASA’s space flight mission programs should be 
publicly archived as soon as they can be properly validated and calibrated.  NASA’s science 
AOs require that this activity be budgeted in proposals.  

Unless otherwise specified, NASA no longer recognizes a proprietary period for exclusive use 
of any new scientific data that may be acquired through the execution of the award.  All data 
collected through any of its funded programs are to be placed in the public domain at the 
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earliest possible time following their validation and calibration.  Exceptions are on a mission-
by-mission basis.  

Data preparation is expected to be accomplished within a few months from the time that NASA 
delivers the data to the investigation team.  One exception is data that may be released almost 
immediately for public relations purposes. 

4.4.5 Data Archive Centers 

Each Science Divisions supports one or more data archive center, each of which makes data 
from multiple missions available to the science community, or which organize and reference 
these data.  These archive centers are managed under the Division’s Research Program, 
independently of the missions.  They are reviewed annually during the budget development 
process, and are subject to external review every 3-4 years in a process parallel to the Senior 
Review of operating missions (Section 5.8.1).  The data archive centers are subject to 
occasional review by NRC committees (e.g., the 2007 “Portals to the Universe” study of the 
Astrophysics archive centers). 
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5. FLIGHT PROGRAM MANAGEMENT AND ASSESSMENT 

5.1 Overview 

The Science Mission Directorate (SMD) follows NASA Policy Directive (NPD) 7120.4, NASA 
Program/Project Management Policy and NASA Procedural Requirements (NPR) 7120.5, 
NASA Space Flight Program and Project Management Requirements for both program 
management and flight project management.  These follow the 4-part 7120 process of 
Formulation, Approval, Implementation and Evaluation, as described in Chapter 1 of NPR 
7120.5.  For most science missions program and project management are significantly 
different jobs.  Project management addresses the daily functioning of a flight project.  
Program management addresses the broader perspective of a portfolio of projects needed to 
accomplish an overall strategic objective.  SMD spaceflight missions are initiated by one of two 
processes: 

 Strategic missions for SMD are initially developed as candidates from multiple mission 
investigation concepts that derive from various surveys and studies performed by science 
advisory boards and panels.  Promising concepts are arranged into existing or candidate 
programs, prioritized, and submitted to the SMD Associate Administrator (SMD/AA) for 
potential funding as part of an upcoming President's budget request to Congress.  

 Competed missions are those selected through open Announcements of Opportunities 
(AO).  An AO solicits a scientific investigation that includes development of a flight mission 
(or Missions of Opportunity for instruments to fly on currently planned flight missions or 
platforms such as the International Space Station (ISS)). 

For new programs or projects successful in achieving approval, a Formulation Authorization 
Document (FAD), which defines the boundaries for Formulation, is written and is sent to the 
selected implementing Center.  For new projects, the Center’s pre-project responds with a 
Formulation Agreement, defining what they propose to do.  Formulation of the first project in a 
new program begins only after SMD establishes the goals and commitments for the program.  

Formulation for a project consists of Phases A and B; Implementation consists of Phases C, D, 
E and F; and Evaluation provides for independent assessments of project status by teams 
external to the project throughout the project’s life cycle, and particularly prior to phase 
transition points.  Projects that are defined in Formulation must pass through an Approval gate, 
called Key Decision Point C, into Implementation.  The phased program/project approach is 
described in NPR 7120.5 Chapter 2 and diagrammed in Figure 5-1.  Phase transitions are 
determined at the Decision Authority’s Key Decision Points (KDP) 

The SMD AA delegates flight program authority and responsibility through Science Division 
Directors (DD) to the Program Managers.  The DDs rely on the Program Executive (PE) at 
Headquarters (HQ), along with the Planetary Protection Officer (PPO) and other staff, to track 
implementation of flight program responsibilities.  The PE works closely with the Program 
Scientist (PS) for science issues and the Program Analyst (PA) for budget issues.  For the 
Earth Sciences Division, Program Application Leads handle budget issues.  They also work 
closely with the Program and Project Managers.  The SMD Program and Cost Analysis Team 
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(PCAT) leads the assessment of independent cost estimates that are developed in support of 
the KDP reviews.  

 

Figure 5-1. SMD Flight Program Management Process 

 
 The PCAT evaluates the project’s cost and schedule performances on a monthly basis, and 
reports the assessments to the PE, the DD, and other SMD senior management for 
incorporation into a recommendation and/or a go forward decision.  In addition, there may be 
Program Directors appointed by the DD, SMD AA, or the NASA Administrator for oversight of 
specific, highly visible, programs, who will have one or more PEs under their guidance.  In the 
Earth Science Division, there is an Associate Director for Flight who is responsible for Flight 
Program Management and Assessment and to whom the PEs report directly.  The PE's 
responsibilities include program and project formulation, implementation monitoring, and 
performance assessment.  

The SMD manages the following five types of flight programs: 

 Single-project programs (e.g. the James Webb Space Telescope) 

 Multi-project, strategic or systematic, roadmap-initiated series (e.g. Mars Exploration, Living 
with a Star, Earth Systematic Missions, Cosmic Origins) 
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 Multi-project, AO-initiated series (e.g. Discovery, Explorer, Earth System Science 
Pathfinders, and New Frontiers).  These also include instruments for non-NASA partner 
missions as Missions of Opportunity (e.g. Rosetta, and ASTRO-H) 

 Multi-project, reimbursable spacecraft development for other U.S. Government agencies 
(e.g. Geostationary Operational Environmental Satellites-R (GOES-R)) 

 Technology programs (e.g. In-Space Propulsion). 

NPR 7120.5 categorizes multi-project programs in terms of the relative interdependency of 
their constituent projects, as:  

 Uncoupled.  All projects stand alone, not being dependent on another.  Discovery and 
Explorers are examples of uncoupled programs. 

 Loosely coupled.  Missions have interrelated objectives and may have interacting 
operations, such as the Mars Program where an orbiter can perform as a communications 
relay for a lander.  

 Tightly coupled.  A program where multiple projects are fully dependent on each other for 
ultimate success (e.g., SOFIA with platform project at DFRC and the science/instrument 
project at ARC). 

In addition to space flight projects, SMD manages sub-orbital projects that conduct science 
observations using balloons, sounding rockets, aircraft, and/or commercial launch vehicles. 
SMD also manages a set of projects that ingest, process, distribute and archive science data 
from space based and sub-orbital observations.  With rare exceptions, all of these projects are 
managed under the guidelines of NPR 7120.8 (NASA Research and Technology Program and 
Project Management Requirements).  

Programs and projects must have clearly defined objectives consistent with NPD 1000.0, 
NASA Strategic Management and Governance Handbook and the NASA Science Plan. 
Projects must have a comprehensive definition of cost, schedule, and technical commitments. 
These commitments and the associated agreements and acquisition strategy are controlled 
throughout the project lifecycle and are the principal focus of the Evaluation process.  They are 
documented in Program Commitment Agreements (PCA), Formulation Agreements, Program 
Plans and Project Plans.  As projects proceed through the decision gates at the KDPs marking 
life cycle phase transitions, the updated schedule and cost commitments are documented in 
Decision Memoranda. 

Section 5.2, “Program/Project Management Responsibilities,” describes the roles and 
responsibilities of the principal programmatic positions. Activities prior to the Formulation 
process are discussed in Section 5.3, “Pre-Formulation (Pre-Phase A).”  Activities occurring in 
the Formulation, Approval, Implementation and Evaluation processes are described in 
Sections 5.4, “Formulation process (Phases A and B),” Section 5.5, “Approval processes 
(Phase B to C Transition),” and Section 5.6, “Implementation process (Phases C, D, E and F).” 
Sections 5.7, 5.8 and 5.9 end this chapter with discussions of assessment and reporting, 
waivers, financial control, ground systems management, risk management, and mission 
termination. 
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5.2 Program/Project Management Roles and Responsibilities 

NPR 7120.5 defines high-level program/project management roles and responsibilities.  SMD 
implements these through the processes described in this Handbook.  If there is a conflict, the 
NPR is the guiding document.  However the NPR ascribes Directorate responsibilities only to 
the SMD AA and does not acknowledge the SMD AA's supporting organization, which actually 
implements the majority of the functions assigned to the SMD AA.  This SMD Management 
Handbook clarifies these delegated responsibilities. 

The SMD AA is responsible for providing strategic stewardship for the Agency’s Science 
Mission and the programs and projects that implement it.  The SMD AA manages program 
Formulation and delegates responsibilities, according to NPD 1000.0 and NPR 7120.5, by 
assigning research and flight mission programs to Division Directors (DD).  For flight programs, 
the chain of authority passes from the SMD AA through the DD to the Program Manager. 

The Program Manager's role involves day-to-day oversight and management of formulation 
and implementation of the program and oversight of the projects within the program.  Oversight 
and management can be conducted at a field Center or directly from HQ. 

For each project and program, three positions at Headquarters compose an SMD 
management team:  the PE, the PS, and the resource PA.  In the Earth Science Division, this 
team also includes a lead for Program Applications.  Each is aware of major project decisions 
and is a key voter on options to resolve issues.  This management team should strive to 
present a united interface to the assigned implementation organization and its Project 
Managers.  The PE interfaces with the Program Manager and the Project Managers in the field 
on all programmatic issues concerning the project.  Figure 5-2 represents this relationship. 
The responsibilities of each of these four positions are detailed in Sections 5.2.1 through 5.2.4.  
Only Project Managers provide direct management of the execution of SMD projects.  

Technology development projects, managed under NPR 7120.8, do not have a science focus 
and therefore do not have a PS assigned during the project's development.  However, for 
these, a Program Technologist may be involved and occupy the PS vertex of Figure 5-2’s 
triangle.  A PS may be assigned, if a technology project becomes a flight mission and performs 
a science objective after the primary technology mission has been completed. 

Other responsibilities within SMD for programmatic 
management include: 

 A Science Division Director (DD) and Deputy 
Division Director (DDD) lead all the Division's 
program and science activity and typically 
supervises the PSs. 

 A Deputy Division Director leads all the Division’s 
program and science activity delegated by the 
DD and acts in place of the DD when needed.  
The DD typically supervises the PEs. 

Figure 5.2. HQ’s Management Team for 

a Given Program/Project 



 

NASA Headquarters 
Science Mission Directorate 
Management Handbook 

 

 

October 2013 61  

 

 A Program Director may be assigned, reports to a DD, and directs the activities of the 
Program Manager and several PEs for projects within the program.  The Deputy DD fulfills 
this role if there is no identified Program Director.  A Program Director exercises vested 
authority over the program and its projects, as delegated from the SMD AA through the DD. 

 In the Earth Science Division, the Associate Director for Flight reports to the DD and directs 
the activities of the Program Managers and the PEs for projects within each program. 

 A science Principal Investigator (PI) for AO-selected missions is given authority, as 
described in the AO, over the direction and conduct of the mission.  The PI proposes these 
types of missions to focus on specific science objectives and assembles a pre-defined 
team of organizations to carry out the project.  The PI reports programmatically to the 
Program Manager and scientifically to the SMD AA through the Mission Manager and 
Program Scientist, respectively. 

 PEs or PSs may coordinate the Division support for a program or a science discipline, and 
they may also coordinate the Division’s Senior Review of operating missions to prioritize 
them for mission extensions or terminations (see Section 5.9). 

 PEs serving as Division Technologists may coordinate technology development activities. 

 SMD Policy Analysts support PEs in developing reports and other communications to 
Congress, the Office of Management and Budget, the Office of Science and Technology 
Policy, the Government Accountability Office and the Office of the Inspector General. 

 Program and Cost Analysts, from the Program and Cost Analysis Team (PCAT) that 
resides within the Resource Management Division (RMD), serve as liaisons between 
contractor personnel, Program Executives, Program Analysts, and SMD management to 
ensure that independent monthly assessment as well as Life Cycle Review (LCR) cost and 
schedule analyses are brought forward and factored into recommendations and the 
decision-making process. 

 The Deputy Associate Administrator for Programs (DAA/P) provides oversight for flight 
program management and enables coordination across the Divisions.  The DAA/P also 
chairs the Flight Program Reviews (FPR), and the Directorate Program Management 
Council (DPMC). 

 The SMD DAA for Research (DAA/R) provides oversight for all SMD science activities, 
performed by flight projects and by research programs across the Divisions, and 
coordinates the generation and release of AOs.  

 The SMD Chief Engineer provides coordination and analysis of programmatic and 
engineering activities across the Divisions and provides the Technical Authority path for 
differing engineering viewpoints. 

 The PPO provides oversight for all planetary protection related activities. 

Figure 5-3, “SMD Management Accountability,” shows the lines of authority for SMD 
management accountability of programs and projects.  Figure 5-3 also shows lines of 
programmatic coordination.  In general, for SMD, accountability is as follows:  
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 The SMD AA, as authorized by the NASA Administrator, delegates program and project 
authority to a Science DD.  

 Program direction flows from a DD through an HQ Program Director or Associate Director 
for Flight to the Program Manager at the Center and then to the Project Manager (through 
the PI if it is an AO-initiated mission).  The HQ Program Director may be the Deputy DD. 

 The HQ PE, PS, PA management team maintains close contact with program and project 
personnel to keep abreast of project status.  PEs and PSs are not in the direct line of 
authority but act on behalf of (or in coordination with) their DD, Program Director or 
Associate Director for Flight. 

 In general, a PI depends on the Project Manager for managing development activities, but 
the level of a PI’s daily involvement varies widely.  PEs and PSs communicate with the PI 
and the Program and Project Managers.  However, the PEs and PSs must ensure that the 
PI has the opportunity to make the project decisions he or she desires, within the 
boundaries of approved requirements, cost, and schedule. 

 A DD, Program Director, Associate Director for Flight or the SMD AA signs letters of 
direction to projects.  PEs and PSs draft these letters. 

 

Figure 5-3. SMD Management Accountability 
Note: The Planetary Protection Officer belongs in the NASA HQ Management Team Box. 
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Decision councils also play a role in program and project management oversight and direction. 
This role is described in Section 2.3, “SMD Management Councils.”  In summary, SMD has a 
Science Management Council (SMaC) and a DPMC to review project proposals or project 
status and to recommend mission selection or confirmation to the next programmatic phase. 
Results from these are often reported up to the Agency PMC, especially for all NPR 7120.5-
defined Category 1 projects. 

The following subsections define the roles of the key players in programmatic management in 
SMD, specifically for the Program Manager, the PE and the PS.  They are grouped in the four 
areas of project initialization (pre-Phase A), formulation (Phases A and B), implementation 
(Phases C through F) and evaluation (or assessment). 

5.2.1 Program Manager 

The Program Manager is the senior official for the program and, according to NPD 1000.0, 
reports to the SMD AA at NASA Headquarters for all program-related activity.  Since the SMD 
AA delegates day to day oversight to DDs, Program Managers actually report to the Division(s) 
with responsibility for their program.  The Program Manager manages the Program Office, 
implements SMD policy and guidelines and interfaces with the PE and the Program Director or 
Associate Director for Flight on program cost, schedule and technical scope.  They monitor 
and direct the projects within their program.  More than one Project Manager may report to a 
Program Manager depending on the structure of a program.  A single-project program may 
have a separate Project and Program Manager, or both roles may be invested in a combined 
Program/Project Manager.  The Program Office controls its own budget (a separate line item 
from that of the projects), which, excluding project overruns, is used to fund studies or other 
activities in support of the program and its projects.  The Program Office does not have any 
direct control of project funds or project reserves, but can make recommendations to HQ for its 
use.  The Program Manager performs the following, or delegates this responsibility to program 
management staff or to a Project Manager: 

 Initializes Projects (Pre-Phase A). 

 Supports NASA HQ in conducting mission studies to develop mission concepts and 
determine feasibility. 

 Supports NASA HQ in new project start approval activities, and concurs in the appointment 
of Project Managers. 

 Develops launch vehicle requirements and launch windows identifying potential timeframes 
when launches can take place.  Works with the Project Manager and the NASA HQ PE to 
secure the correct launch dates on the launch vehicle manifests developed by the Human 
Exploration and Operations Mission Directorate’s (HEOMD) Flight Planning Board. 

 Develops project performance metrics in coordination with the NASA HQ PE. 

 Conducts trade studies to develop a viable project architecture that will be approved by 
SMD.  This involves conducting technical/cost/schedule tradeoffs. 
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 Ensures a Technology Plan is developed and executed in a timely fashion.  This is done to 
ensure that all technology developments are completed before approval to enter 
Implementation is requested. 

 Supports SMD in the initiation and preparation of AOs, if applicable to their program. 

MANAGES FORMULATION (PHASE A, B) 

 Supports NASA HQ in program planning, including recommending program objectives, 
program-level requirements, mission success criteria, implementation guidelines, and top-
level budget and milestones.  

 Approves program-level requirements documents, containing requirements levied on the 
projects. 

 Supports NASA HQ in the preparation of domestic and/or foreign agreements, which are 
commonly referred to using a variety of titles, including Memoranda of Understanding 
(MOUs), Memoranda of Agreement (MOAs), Letters of Agreement (LOAs), and 
Implementing Arrangements (IAs).  

 Develops working-level domestic/international agreements after HQ negotiates these top-
level MOUs, MOAs, IAs, and LOAs. 

 Negotiates inter-Center support agreements. 

 Prepares Program Plans and approves Project Plans. 

 Supports NASA HQ in the development of PCAs. 

 Participates in the project risk management process, develops risk management plans as 
appropriate, works with the PE, PPO, and Project Managers to determine risk-mitigation 
strategies, determines single point of failure criteria, and develops/maintains program risk 
matrix charts, as required. 

 Develops and obtains appropriate approvals for the project-level documentation required to 
get ready for implementation (e.g., project plan, work breakdown structure (WBS), detailed 
budgets and schedules, make/buy decisions, statements of work, and requests for 
proposals). 

IMPLEMENTS PROGRAMS AND PROJECTS (PHASE C, D, E) 

 Meets program milestones on time, within cost, while satisfying program-level requirements 
and works with Project Manager to achieve project milestones. 

 Allocates budget and staffing to elements of the program office.  

 Oversees project budgets and works with Project Managers to obtain required project 
funding.   

 Manages unallocated future expenses (UFE) funds as allocated from the Mission 
Directorate. 
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 Manages program/project risk according to the risk management plan. 

 Oversees the execution of the Program Plan. 

 Implements program changes and approves project changes that impact the program. 

 Approves changes to project plans. 

 Integrates the planning and execution of individual projects or programs composed of 
multiple, inter-dependent projects. 

 Ensures compliance with applicable Federal law, regulation, Executive Order, and Agency 
directives. 

ASSESSES PERFORMANCE (ALL PHASES) 

 Independently evaluates program and project technical, schedule, and cost performance, 
and takes action, as appropriate, to mitigate risks. 

 Reviews and reports program/project technical, schedule, and cost performance to  
Division management in a timely way, meeting the guidance given by the DD.  

 Communicates program and project technical, schedule, and cost performance issues and 
risks to Center and Mission Directorate management and presents recovery options. 

 Provides support to independent review board activities, including facilitating execution of 
formal Standing Review Boards (SRBs) for the SMD AA or their designee; and convening 
other independent reviews as needed or if requested by the Mission Directorate.  

 Provides Program Office evaluation and recommendation at DPMC meetings of readiness 
of projects to pass mission phase KDP gates. 

 Provides Planning, Programming, Budgeting, and Execution (PPBE) budget coordination 
and responses. 

 Provides support for audits conducted by external agencies. 

To aid the Program Manager in performance of the above functions, Mission Managers may 
be assigned to support day-to-day activities, serve as the primary point of contact and 
advocate for assigned projects, perform technical and programmatic management functions on 
behalf of the Program Manager, ensure the Program Manager maintains an awareness of 
project status, and that programmatic issues and concerns of the assigned projects are 
addressed. 

5.2.2 Program Executive 

The SMD AA designates individuals at NASA HQ to sponsor specific programs and projects. 
The SMD AA delegates responsibilities to the PE through the DDs and Program Director or 
Associate Director for Flight.  The PE serves as the DD’s (and Program Director’s or Associate 
Director for Flight’s) technical arm to keep track of programmatic activities and ensure the 
project is initiated and executed according to approved processes.  The PE acts as the primary 
interface for the DD with the Program and Project Managers at the Center or other 
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implementing organizations, maintaining a current knowledge of project status and providing 
analysis of the project’s ability to meet its commitments.  The PE does not issue formal 
direction unless specifically delegated this authority from the Program Director or Associate 
Director for Flight.  The PE has the following responsibilities: 

INITIALIZES PROGRAMS AND PROJECTS (PRE-PHASE A) 

 Tracks Directorate-initiated studies to define new missions and determine their feasibility 
and desirability (Section 5.3.1, “Advanced Concepts for Strategic Missions”). 

 Represents Division interests on working groups having a charter to define classes of 
future missions and generate implementation plans.  

 Establishes working groups to determine advanced technologies necessary to enable 
future science missions. 

 Maintains working relationships with NASA Center management, programs, and projects, 
as required to have a sound informational foundation for recommending programmatic 
actions. 

 Provides liaison with HEOMD’s launch-vehicle provider organization. 

 Develops and maintains key peer-to-peer working relationships with established NASA 
partners in order to facilitate the negotiation of new working agreements for cooperative 
programs. 

 For competitively selected missions, works with the Science Office for Mission 
Assessments (SOMA) at Langley Research Center (LaRC), for planetary AOs, the PPO, 
and PSs as required during AO activities up through formal release.  Typically this entails 
representing program management issues from the NASA HQ perspective, answering 
questions from proposing organizations, especially in the area of NASA HQ policy, 
representing NASA HQ at pre-proposal conferences, and helping to resolve policy issues 
(Section 5.3.2, “Pre-Formulation Concept Definition”). 

 Works with the PS, the PA, Program Manager, as well as the PCAT under direction from 
the Program Director or Associate Director for Flight and their DD, to establish the 
budgetary cost cap guidelines. 

 Identifies the need for environmental assessment or environmental impact and defines 
level of activity. 

 Acts as a liaison between the project and the Office of International and Interagency 
Relations (OIIR) to initiate and achieve interagency and international agreements (Section 
5.4.1.2, “External Agreements,” and Chapter 7, “Partnerships”). 

DOCUMENTS FORMULATION (PHASE A, B) 

 Writes the FAD for both new programs and new projects and negotiates approval (Section 
5.3.5.1, “Formulation Authorization Document”). 
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 Drafts letters of assignment to selected Centers for program delegation for SMD AA 
approval (Section 5.3.5.2, “Program Delegation Letter”). 

 Drafts Project Authorization Letters (PAL) for newly selected projects for SMD AA approval 
(Section 5.3.5.3, “Project Authorization Letter”). 

 Develops plans for independent assessments, working with Independent Program 
Assessment Office (IPAO) for membership and terms of reference for SRBs, or for those 
chartered by the Directorate.  (Section 5.4, “Formulation  (Phases A and B)”).  

 Develops content for draft external agreements and works with the Strategic Integration 
and Management Division (SIMD) and OIIR to formalize the agreements (Section 5.4.1.2, 
“Definitizing External Agreements” and Chapter 7, “Partnerships”). 

 Writes the PCA and negotiates the PCA’s approval (Sections 5.4.1.3, “Initiation of Program 
Commitment Documentation,” and 5.4.4.1, “Program Commitment Agreement”). 

 Facilitates Program Manager development of the Program Plan (Section 5.4.4.2, “Program 
Plan”). 

 Establishes formal program objectives, requirements, and metrics; prepares program-level 
requirements; and negotiates approval (Section 5.4.4.4, “Program-Level Requirements 
Appendix”). 

 Ensures preparation of required NPR 7120.5 documentation, such as for National 
Environmental Planning Act (NEPA) documentation. 

 Recommends the level of governing PMC for projects in accordance with NPR 7120.5 
guidelines. (Section 2.3, “SMD Management Councils”). 

 Recommends and reviews establishment of program and project budgets. 

 Consistent with external reporting requirement, the PE works with the PA as well as the 
SMD PCAT to establish probabilistic project’s cost and schedule ranges, low and high, as 
the project down-selected and/or received approval to proceed into Phase B. 

 Reviews program and project documentation provided to the SMD AA for approval. 

 Reviews and works with the PA as well as the PCAT to ensure the project has appropriate 
plans and control methodologies prior to its entry into Implementation Phase (KDP-C).  

 Coordinates and facilitates completion of KDPs through the DPMC per policy document in 
Appendix B.1. 

 Ensures project is initiated in the Requirements Management System (RMS) (See Section 
5.8.1.5) and information content is entered and maintained for remainder of project. 

MONITORS IMPLEMENTATION (PHASE C, D, E) 

 Monitors and reviews Center application of project budget and staffing. 

 Monitors and reviews program/project development of baseline cost and schedule. 
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 Monitors and reviews program/project management of risk. 

 Reviews implementation of key agreements and contracts for launch services, spacecraft 
acquisition, science instruments, and other mission-critical items specific to a project. 

 Provides planning and oversight of mission operations and data analysis (MO&DA) projects 
during the post-launch operational phases of science missions.  

 Monitors and reviews program/project implementation of technical requirements.  

 Participates in the budget process by reviewing Center PPBE submissions for applicable 
programs and projects.  This is done in close coordination with the PA. 

 Responds to legislative, advisory committee and press inquiries as requested by SMD AA.  
Develops or reviews explanatory program/project information as needed. 

 Supports PS in organizing and conducting an End-of-Prime Mission review to assess 
performance against Level-1 requirements and documenting results in the RMS. 

EVALUATES PERFORMANCE (ALL PHASES) 

 Assesses program and project performance against requirements, schedule, and budget, 
providing NASA HQ insight as required.  Reports assessment of program/project status to 
Division and SMD senior staff regularly. 

 Attends and reports on Center-initiated program status reviews. 

 Attends and reports on selected project reviews, such as Integrated Baseline Review (IBR), 
Mission Definition Review (MDR), Systems Requirements Review (SRR), Preliminary 
Design Review (PDR), Critical Design Review (CDR), Systems Integration Review (SIR) 
and Mission Readiness Review (MRR). 

 Attends and reports on non-standard reviews (e.g. failure reviews, anomaly reviews). 

 Provides advocacy and program support within NASA HQ. 

 Addresses issues requiring NASA HQ actions for resolution and facilitates NASA HQ 
actions as required. 

 After gate reviews, consults with Program Manager to determine necessary actions and 
decision requirements for NASA HQ.  Facilitates and monitors NASA HQ’s response. 

 Participates in lessons-learned forums. 

5.2.3 Program Scientist 

The PS is the senior NASA scientist responsible for a flight program or project’s science 
content to carry out an SMD science investigation.  The PS is SMD’s interface with the Project 
Scientist or the PI for an AO-selected mission.  The PS monitors science management and 
program execution and ensures the science of the mission remains viable and true to strategic 
objectives during development of the mission.  The PS is the steward of the Level-1 science 
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requirements.  The PS is a partner with the PE on decisions relevant to mission formulation, 
design, development, and oversight.  The PS and PE maintain regular communication with 
each other and with the PA.  Both participate fully in decisions and meetings relevant to 
mission planning, including those involving the implementing Centers.  The PS responsibilities 
are as follows.  Some tasks that are initiated in one phase will carry over to later phases, as 
needed, and are not repeated. 

INITIATES PROJECTS (PRE-PHASE A, PHASE A) 

 Establishes a Science Definition Team and produces relevant documentation. 

 Assists the PE and the DD in the establishment of a Technology Definition Team, if 
relevant. 

 Solicits scientific investigations for selection--supported by the PE, Program Manager, and 
Project Scientist--with attention to how the mission relates to previous and subsequent 
planned missions. The PS: 

 Writes and issues investigation AOs 

 Manages the proposal peer-review process 

 Develops the investigation-selection recommendation 

 Presents recommendation to the Selection Committee and to the SMD AA 

 Prepares the selection press release 

 Prepares acceptance and rejection letters 

 Debriefs proposers. 

FORMULATES PROJECT ARCHITECTURE (PHASE B)  

 Establishes program-level science requirements, with advice from Science Working 
Groups, and works with the PE to achieve their documentation.  (See Section 4.2.7.1, 
“Working Groups and Science Definition Teams,” where appropriate).  

 Develops and establishes scientific policies with advice from Science Working Groups, and 
the PPO, where appropriate. 

 Develops science operations architecture. 

 Works with the Project Scientist and Science Working Groups to oversee development of 
the draft Project Data Management Plan. 

 Coordinates with the PPO and works with the Project Scientist, Science Working Groups, 
and Astromaterials Curation Team to oversee development of the draft project sample 
curation plan, if appropriate. 

 Works with the Project Scientist and Science Working Groups to oversee development of a 
prioritized science de-scope plan. 

 Works with the PE to review progress and results of Phase B studies and in developing and 
evaluating trades and options, such as de-scopes, that may influence the scientific 
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capability of the mission, and supports Confirmation Reviews leading to KDP-C to enter 
Implementation. 

 Administers changes in the program’s scientific content. 

 Participates in public and science community outreach and public affairs during mission 
formulation and development, including support for public affairs events and press 
releases. 

MONITORS IMPLEMENTATION (PHASE C, D)  

 Works with PE in updating plans and program commitment documentation. 

 Works with PE and monitor/reviews finalization of agreements. 

 Works with PE and assesses program/project progress against program-level 
requirements, schedule, and budget. 

 Oversees and monitors development of the plan for science implementation and science 
operations.  

 Oversees and evaluates calibration/validation planning activities and preparations for 
environmental data records development. 

 Monitors evolution of the project to ensure that scientific capabilities are maintained. 

 Keeps NASA advisory bodies informed of progress and any capability trade studies being 
contemplated.  

 Supports preparation of launch documentation.  

 As launch approaches, briefs upper management on the project’s scientific capabilities and 
briefs press and advocacy groups, playing a key role in public outreach and public affairs 
events. 

 Participates in the final mission reviews prior to launch, to ensure that program-level 
science requirements will be satisfied and that the project is ready to enter the operations 
phase. 

SUPPORTS SCIENCE MISSION OPERATIONS (PHASE E)  

 Works with PE and assesses project performance against program-level requirements, 
schedule, and budget. 

 Monitors science operations for instruments and data. 

 Ensures proper data delivery and archiving, according to the approved Project Data 
Management Plan. 

 In coordination with the NASA PPO, ensures delivery and curation of returned samples, 
according to the approved project sample curation plan. 
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 Oversees development and issuance of solicitations for ongoing Guest Observer programs, 
data analysis programs, and other related science investigations. 

 Organizes and conducts peer reviews of proposals received or oversees peer reviews 
when managed by a Science Center. 

 Reports results and recommends selections to upper NASA management, specifically to 
the Selecting Official, unless a specific mission has a different designated selection 
process. 

 Oversees development and issuance of solicitations through NASA Research 
Announcements (NRAs) for coordinated multi-instrument and multi-satellite observing 
programs, data analysis programs, other related science investigations, and interagency 
and international collaborations. 

 Plays a key role in public outreach and public affairs during science operations, including 
support for public affairs events such as NASA Science Updates. 

 Organizes and conducts an End-of-Prime Mission review to assess performance against 
Level-1 requirements and documents results in the RMS and other places as needed. 

 Participates in lessons-learned forums. 

5.2.4 Program Analyst 

The PA retains information on each project's New Obligation Authority (NOA) and budget plan, 
oversees the annual PPBE process, and serves as the primary point of contact to generate 
and maintain the Congressional Justification for Directorate programs.  

The PA informs the PE and the PS on project budget matters.  The PA distributes Project 
funding to performing field Centers; reviews Center obligation and cost plans for the current 
fiscal year; generates an internal SMD cost phasing plan; and monitors actual costs and 
obligations.  The PE and PS typically schedule discussions with the PA regularly to ensure a 
consistent position when communicating with the Center project management.  Section 8.3, 
“Performance Planning Process,” describes the PA’s responsibilities for these activities. 

5.3 Pre-Formulation (Pre-Phase A) 

According to NPR 7120.5 the Formulation process for a new program begins at the approval of 
a program FAD; however, during Pre-Formulation the science Division, with guidance from 
advisory groups, determines the content of a candidate program.  In Pre-Formulation, the PE, 
PS, and PA introduce future program content and its associated technology requirements into 
SMD future plans and budgets.  The PE and PS support the DDs in the development of 
science mission implementation plans, colloquially called “Roadmaps.”  (See Chapter 3 for a 
discussion of Roadmap development).  The PE coordinates with Division Scientists and 
Technologists to ensure that any mission-specific technology necessary for the advanced 
concepts selected as part of the roadmap is planned for development as required.  The PE, 
PS, and PA also support the Science Divisions in turning mission concepts into new budget 
initiatives.  
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A similar process is followed for new strategic projects within an established program.  A 
project is “strategic” if the Roadmap is used to determine the project’s content rather than an 
AO.  New projects also require a project FAD to enter Formulation.  For Project Pre-
Formulation, the PE supports advanced concept studies and promotes the maturation of 
advanced concept studies into mission concepts as supported by the work of Science and 
Technology Definition Teams (STDTs).  

SMD also procures basic research investigations, including full missions, instruments only, or 
science teams using the AO process.  The PS usually leads the AO preparation effort, with 
support from the PE and others.  The use of AOs for this purpose is described in Section 5.3.6, 
“Flight Project Solicitations”. 

5.3.1 Advanced Concepts for Strategic Missions 

Advanced concepts for strategically developed science investigations are derived from three 
distinct sources:  

 Independently funded publications in peer-reviewed journals and presentations at science 
conferences. 

 Results of NASA Research Announcements for new mission concepts. 

 Studies performed under SMD direction, usually at a NASA Center. 

Advanced concepts sometimes feed and sometimes stem from NRC decadal surveys and 
from science roadmapping activities (see Chapter 3, “Strategic Planning”).  Multiple advanced 
mission concepts to support gathering and analysis of science data (i.e., a science 
investigation) may be developed independently for a narrow area of science.  If the advanced 
concept studies are funded outside of the SMD funding authority, no PE or PS action is 
required, other than to remain cognizant of study results for synergy or to avoid duplication.  If 
a Science Division determines to issue a NASA NRA for new mission concepts, the PE and PS 
work together to issue the NRA, and one of them will serve as the Contracting Officer's 
Technical Representative (COTR) for the resultant grants.  The Science DDs and their PSs 
select the winning proposals.  The PE interacts with the NASA grants office to implement and 
extend the grants, and distributes the final reports to the PSs and Science DD. See Section 
4.2.4, “Managing the Proposal Cycle” for more information. 

If the NASA Administrator, the SMD AA, or a DD determines that a Center should develop an 
advanced concept, the PE prepares a letter of direction and a task statement and works with 
the PA to facilitate the funding of the task using funds indicated by the SMD AA or DD.  The 
SMD AA or DD signs this letter.  The Center then either performs the study in-house or issues 
an NRA and appoints the COTR. 

Using results from concept studies, external teams from the science community meld various 
advanced concepts focused on specific areas of science investigation.  From this, SMD 
conducts workshops where they develop a consensus concept that is used as input for science 
mission roadmaps and other strategic planning activities.  Science workshops help to refine 
requirements and obtain science community advocacy. 
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5.3.2 Pre-Formulation Concept Definition 

Concepts are developed during Pre-Formulation for both strategic and competitive missions to 
prepare for defining the mission during Formulation. 

5.3.2.1 Strategic Mission Pre-Formulation 

If a consensus concept arising from Advanced Concept Studies is accepted as a new strategic 
mission in the science mission roadmap, the Science DD appoints the science participants for 
the STDT to develop it into a mission concept.  The PS is generally responsible for organizing 
and managing STDT activities.  If new technology is not necessary for a particular mission, 
then a smaller Science Definition Team may be formed.  The PE, PS, Division Technologist, 
and the Centers involved in the science activity, support the STDTs with spacecraft concept 
studies, mission analysis, costing, engineering analysis, and technology support.  The science 
advisory boards coordinate an STDT report with the science community that, as a minimum, 
contains the following information:  

 Science objectives. 

 Identification of any required new technology. 

 An operations concept. 

 Mission design architectures. 

 A spacecraft concept. 

 Science instrument conceptual payload. 

 Ground and data system architectures. 

 Cost, schedule, and their associated level of risk.  

Several STDTs may update or further develop the mission concept before it becomes part of a 
program or before an AO for the mission’s instruments is released.  SMD usually dissolves 
STDTs before SMD issues an AO for mission instruments to ensure that an STDT is not 
viewed as giving one investigator a competitive advantage over another.  

5.3.2.2 Competed Mission Pre-Formulation 

The pre-Formulation work for competed missions is performed as part of AO, pre-proposal, 
and proposal activities.  When SMD uses an AO to acquire a complete mission, then some or 
all of the work done by STDTs is performed by the proposer in a funded first phase (Step 1) of 
a mission competition, leading to a down-select and eventually to mission confirmation.  During 
the period an AO is open, the PE and PS remain separated from the proposers to avoid the 
appearance of giving a competitive advantage for one investigator.  The PE and PS should not 
answer individual questions from proposers or participate in the development of instrument 
proposals. 

The PS and evaluation panels lead the proposal evaluation activities.  They are supported by 
the PE, the Program Manager (if the project will be part of an existing program), and others as 
needed.  Technical, Management and Cost (TMC) panels, organized by SOMA (Science 
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Office for Mission Assessments at LaRC) to review technical, management and cost areas, 
provide estimates of Life Cycle Costs (LCCs) and the results of their schedule analysis.  
SMD’s RMD and PCAT also offer ranges of estimates of LCC’s and the findings of their 
schedule analysis.  This support is provided to ensure that the PS and evaluation panels 
understand the cost, schedule, and technical assumptions inherent in the selections for 
comparison later in the project.  The PE and Program Manager also obtain critical information 
to assess the technology readiness of the instruments and identify what is needed to 
incorporate the instruments into the mission. 

5.3.3 Technology Incorporation 

Chapter 6, “Technology Program Management,” discusses the types of technology efforts 
within SMD and how they are managed.  Each SMD Science Division designates a person as 
a Division Technologist to represent the DD for technology requirements, priorities, policies, 
plans, and practices.  The PE for a given project works with the DD, the PS for the mission, the 
Division Technologist, and the Program Manager to determine whether spacecraft and 
instrument technologies needed are sufficiently mature to transition the project into 
Formulation for Phase A.  If the technology is not sufficiently mature, the PE coordinates 
activities and information with the Program Manager to develop an integrated technical, cost, 
and schedule plan to move the technology development into Formulation.  Any additional 
technology development is treated as project-specific technology, and the associated costs are 
included in the total mission costs for the project.  If the technology is sufficiently mature, the 
technology criteria for entry into Phase A are satisfied. 

5.3.4 Initiation of New Programs and Projects 

SMD proposes new programs as funding candidates when a Science DD can package a set of 
science investigations or technology capability requirements under a common set of goals and 
objectives.  The PE, PS, and PA support the Science DD in developing the candidate science 
initiatives and lead the development of candidate technology initiatives for instruments or 
spacecraft coincident with the yearly development of the Agency's budget that transitions into 
the President's budget request to Congress.  The development of initiatives includes soliciting 
data on technical content, cost, and schedule for multiple possible initiatives from 
knowledgeable people outside of HQ, including, if possible, experts who are not part of the 
group proposing the initiative.  The SMaC reviews candidate new science programs and 
makes appropriate recommendations to the SMD AA.  The SMD AA reviews the 
recommendations and selects new initiatives for further study.  For those initiatives selected, 
the PE supports the refinement of technical, and works with the PCAT to assess and validate 
cost and schedule information.  This is done based largely on HQ sources and on previously 
solicited input from sources outside HQ because selected new initiatives are usually 
embargoed within HQ.  

If the SMD AA approves the initiative, a program FAD is written, signed by the SMD AA, and 
submitted to the NASA Associate Administrator for approval.  If required by the NASA AA, an 
Agency PMC meeting is scheduled to provide a forum for senior Agency management to 
review and discuss the proposed new program and to provide the AA the information 
necessary to approve the FAD.  Once approved, program Formulation can begin with the 
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NASA AA.  Prior to KDP-0, the initiative is presented at an Acquisition Strategy Meeting 
(ASM), which allows management to review and approve major acquisitions before authorizing 
budget expenditures.  Note that NPR 7120.5 states that new single-project Programs will 
follow the project, not the program, life cycle, with the addition of having a PCA and Program 
Plan. 

New strategic projects within an existing program are initiated by a project FAD submitted to 
the SMD AA by a Science Division after the strategic planning process has indicated a new 
project is warranted and concept studies have yielded a sufficient definition to write a FAD.  
The FAD must be written sufficiently in advance of KDP-A to allow the pre-project to respond 
with a Formulation Agreement (FA), documenting what is planned for Phase A.  New 
competitive projects are initiated via the AO process, which does not require a FAD.  Details of 
both these initiation processes are discussed in following sections. 

5.3.5 Transition to Formulation 

Formulation authorization involves placing into a FAD the definition of a newly formed program 
or project, including objectives and how it supports the NASA Science Plan.  SMD uses a 
Program Delegation Letter (PDL) or a Project Authorization Letter (PAL) to make program or 
project assignments respectively to the designated implementing NASA Centers.  For 
programs, the FAD and PDL place the new program into Formulation and they can begin to 
work toward KDP-0.  For projects, the FAD and PAL initiate the effort by the pre-project to 
develop the FA to present at KDP-A for approval to enter Formulation. 

5.3.5.1 Formulation Authorization Document (FAD) 

The NASA AA and SMD AA authorize the transition of a program from a new initiative into 
Formulation.  The FAD documents this authorization.  The PE drafts the program FAD and 
documents the program’s purpose, the terms of reference, the funding, and the participants. 
The FAD traces the program’s purpose back to the NASA Science Plan.  The PE submits the 
FAD for DD and SMD AA approval before it is sent to the NASA AA.  After approval, it is sent 
to the selected implementing Center attached to the PDL. 

A project FAD is required for a new strategic project to begin Formulation.  The FAD must 
cover the content in the template in the associated NPR 7120.5 appendix, and document the 
project’s purpose, objectives, constraints, schedule, funding, and participants.  The FAD 
provides guidelines and constraints for the project to develop the Phase A and B plans that are 
subsequently documented in the FA.  An example of a project FAD is given in Appendix B.1 to 
this Handbook.  Other examples can be found in the on-line RMS.  The PE coordinates the 
content with the Program Manager and obtains their signature, then submits the FAD for DD  
and SMD AA approval.  After approval, it is sent to the selected implementing Center along 
with the PAL. 

For projects in programs that use the AO process to formulate new missions, a project FAD is 
not usually needed since the AO itself defines the project’s parameters.  For such projects, 
after an evaluation of submitted proposals, SMD initiates several competitive Phase A studies 
in parallel based on winning proposals.  The proposing teams document the results in Phase A 
Concept Study Reports (CSR) to be evaluated for a subsequent down-select for Phase B. 
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SMD initiates each Phase A study by a letter of selection from the SMD AA to the PI, which is 
a type of PAL.  In rare cases where a project is down-selected for an extended Phase A rather 
than Phase B, perhaps to allow time for technology to mature or budget to become available, 
SMD may require a FAD to be written. 

For programs, the FAD is the authorizing and controlling document for the Formulation period. 
Later, once the PCA is approved and the program moves into Implementation, the FAD 
becomes a historical document and no longer needs to be updated.  Likewise, for a project 
that is authorized by a FAD, when the program-level requirements (Level-1) are approved, and 
the project transitions to Implementation, the FAD is no longer maintained. 

5.3.5.2 Program Delegation Letter  

For a new program, the SMD AA sends a PDL, along with an approved FAD, to the designated 
NASA Center Director.  The PDL assigns program responsibility and provides the Center 
Director authority to establish a Program Office.  The PE drafts the PDL for the SMD AA’s 
signature, after DD concurrence.  The SMD AA obtains the NASA AA’s concurrence on the 
PDL before the SMD AA sends the letter to the implementing NASA Center.  In response, the 
Center Director proposes a Program Manager for SMD AA approval.  Once approved, the 
Program Manager prepares a Program Plan for the SMD AA’s review and approval that 
describes how the Program Office proposes to manage and implement the program.  See 
Appendix C.2, “Sample Program Delegation Letter.” 

5.3.5.3 Project Authorization Letter  

For a new project within an existing program, the SMD AA issues a PAL to the Program 
Manager and to the Center Director at the host Center.  The signed FAD accompanies this 
letter.  The PE is responsible for drafting the PAL for the SMD AA’s signature.  The PAL 
contains instructions to establish a Project Office, select a Project Manager, and work with the 
designated Science Division to develop the Phase A FA for the upcoming KDP.  See Appendix 
C.3 for a sample PAL.  Note that for AO-initiated projects, the SMD AA’s notification letter of 
mission selection from the SMD AA to the PI, and to the Center Director, becomes the PAL.  
The PAL authorizes work to begin toward KDP-A for strategic projects and toward KDP-B or C 
for AO-initiated projects. 

5.3.5.4 Formulation Agreement  

The FA is the project’s response to the FAD.  It is, in effect, a project plan for Formulation, 
documenting the work to be done during Phases A and B and the budget and schedule 
necessary to accomplish them.  It is due at KDP-A as a requirement for beginning Phase A.  
An updated version is due at KDP-B as a requirement for entering Phase B.  Content is 
specifically defined in the associated NPR 7120.5 appendix template.  A key element of the FA 
is an attached NPR 7120.5 Compliance Matrix, indicating any tailoring of NPR 7120.5 
requirements to be applied to the project.  While the responsibility for developing the FA lies 
with the project at the implementing Center, the PE should maintain regular contact for status 
and work with the project to assure that a completed and signed document is required in order 
to successfully pass the KDP. 
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For AO-initiated projects, the AO serves as the FAD and the CSR serves as the FA for the 
competitive Phase A.  However, once a downselect for Phase B is accomplished, the selected 
project needs to develop an FA for Phase B activity as quickly as possible.  Cost and schedule 
ranges may be given at KDP-A but are not required by 7120.5 until KDP-B.  Consistent with 
the 7120.5E, the low and high probabilistic cost and schedule ranges need to be developed 
and established. 

5.3.5.5 Key Decision Point A (KDP-A) 

A KDP is the event where the Decision Authority determines the readiness of a project to 
progress to the next phase of the life cycle and establishes the content, cost, and schedule 
commitments for the ensuing phase.  Successfully passing KDP-A is necessary for a project to 
begin Phase A of Formulation.  If it is known that the project LCC is likely to exceed $1B or the 
project has human spaceflight connections, or will have significant radioactive materials on 
board (per NPR 7120.5) the PE should schedule KDP-A with the Agency PMC as well as a 
precursor DPMC.  If none of these criteria are true, the PE should schedule only the DPMC for 
the KDP-A.  The required gate products for KDP-A are defined in Appendix I of NPR 7120.5 
and will need to be developed prior to the KDP.  Most of these are preliminary at this point, 
however the following are required to be baselined (i.e. approved and under configuration 
control) at KDP-A:  

 Approved Program Plan for the overarching program. 

 Project FAD. 

 FA (with attached Compliance Matrix). 

 Applicable strategic goals for the project (Should be in FAD). 

 Documented mission concept (May be in FA). 

 Risk-informed project schedule out thru Phase D (with ranges as necessary). 

 Technology Development Plan (for Formulation). 

 Preliminary Planetary Protection Categorization Letter. 

 Approach for managing schedule, cost and risks during Phase A. 

At the end of the DPMC, the decisions made are documented by the PE in the Decision 
Memorandum (DM), per NPR 7120.5.  A DM summarizes the decisions made at each KDP, 
and includes the Agency Baseline Commitment (if applicable), Management Agreement cost 
and schedule, UFE, and schedule margin managed above the project, as well as life cycle cost 
and schedule estimates as required.  For KDP-A, cost and schedule ranges may be given.  For 
KDP-B, cost and schedule ranges must be given.  The PE should attempt to get all signatures 
on the DM at the meeting or immediately afterward, if possible. 

5.3.6 Flight Project Solicitations 

SMD uses solicitations to identify and select complete missions, individual instruments or 
instrument suites, science team members, and other participants in or providers for specific 
SMD missions.  For flight missions, SMD uses the AO to solicit science investigations that may 
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involve the provision and operation of experiment hardware up to and including a complete 
mission from formulation through operation and data analysis.  Among the many kinds of flight 
programs that it manages, SMD uses the AO to solicit a complete mission for multi-project, 
AO-initiated programs such as Discovery, Explorer, Earth System Science Pathfinder, and 
New Frontiers.  For all other flight programs, the AO is commonly used to solicit investigations 
involving instruments.  

The process of developing an AO and evaluating and selecting proposals is the same for both 
full missions and for instruments on a strategic mission.  Unless noted otherwise, the 
remainder of this section applies to all AOs, whether for a complete mission or for a more 
limited investigation. 

Although the PS leads the AO process, the PE may take the lead for programs where there is 
no program-level PS.  Although this chapter identifies the PS as leading the AO process, it is 
understood that the PE will carry out the responsibilities for programs where the PE is the AO 
lead.  There are two major tasks to solicit flight investigations through AOs:  developing the AO 
and the AO evaluation, selection, and award process.  

5.3.6.1 Developing the AO 

First, the PS works with the DAA/R to identify subject matter experts to assist the PS with the 
AO.  The subject matter experts assist the PS in all aspects of the AO process.  The subject 
matter experts should include those individuals that will play a role in both developing AO 
policy and conducting the AO evaluation and selection.  This usually includes the PE; the 
Program Director, or Associate Director for Flight; the Program Acquisition Manager from 
SOMA at LaRC; appropriate Discipline Scientists or others who will manage peer review 
panels; and possibly the program or Project Manager, if this does not create a conflict of 
interest.  The DAA/R, as the SMD lead for AOs, should be notified of the subject matter 
experts’ establishment and membership.  The subject matter experts identify and resolve 
science and competition policy issues and draft language for the AO.  Input should be sought 
from multiple HQ sources including the OIIR, Office of Procurement, Office of the Chief 
Engineer (OCE), Office of General Counsel (OGC), Office of Communications (OC), and for 
planetary mission AOs, the PPO. 

The plans for the AO, including all major AO policies and constraints, must be presented to the 
SMaC for approval (see Section 2.3, “SMD Management Councils”).  Recommendation for 
approval from the SMaC and approval by the SMD AA is authorization to proceed. 

With the subject matter experts’ help, the PS develops a draft AO.  The draft AO is either 
based on the Standard Mission AO Template or is a Program Element Appendix (PEA) to the 
current release of the Stand Alone Missions of Opportunity Notice (SALMON).  The draft AO 
should be accompanied by a draft AO Evaluation Plan, which is based on the Standard 
Evaluation Plan Template and coordinated with the Program Acquisition Manager.  Comments 
should be widely solicited internally on the draft AO until the draft is mature enough to be 
publicly released.  Once the DAA/R approves release of the draft AO for concurrence, the draft 
AO is distributed internally within SMD for comments.  It is distributed to other interested 
Directorates and Functional Offices for comments only.  No concurrence is required from other 
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Directorates and Functional Offices for the draft AO’s release.  The PS revises the AO to 
incorporate comments received.  While not absolutely required, it is good practice to release 
the draft AO for public comment.  SMD concurrence through the SMD AA is required to 
approve public release of the draft AO.  The minimum required concurrence for this public 
release is the responsible DD, SMD content area and policy leads, DAA/R, and SMD AA. 

The draft AO is posted for public comments in the NASA Solicitation and Proposal Integrated 
Review and Evaluation System (NSPIRES).  Typically four weeks is allowed for responses. 
During the period of the posting, the PS receives public comments on the AO and revises the 
AO based on those comments.  Comments/questions and responses are posted in an 
anonymous style in a Q&A document on the AO’s acquisition homepage.  Contents and 
comments are considered procurement-sensitive from this point forward.   

Concurrence on the final AO begins with the DAA/R and the responsible Science DD, whose 
signatures provide authorization to proceed with routing the AO for approval.  The PS routes 
the revised draft AO through the review cycle, first internal to SMD content area and policy 
leads, and then for comment and concurrence to external reviewers in Functional Offices 
including OIIR, Procurement, and the OGC.  Concurrence of the SMD Chief Engineer is 
necessary to verify compliance with NPR 7120.5.  The PS incorporates appropriate comments 
received, prepares the final AO for release, and obtains approval from the SMD AA for the 
AO’s release.  

The AO is synopsized in the Federal Business Opportunity, and announced through the e-
mailing list in NSPIRES.  After the required synopsis waiting period, the AO is posted on the 
NASA Research Opportunities in Space and Earth Sciences (ROSES) web site in NSPIRES.  
The PS may decide to hold a pre-proposal conference with prospective bidders to discuss 
questions regarding the solicitation. 

5.3.6.2 AO Evaluation, Selection, and Award 

The PS leads the AO evaluation and selection process. The PS: 

 Finalizes the AO evaluation plan with the aid of the Program Acquisition Manager.  Obtains 
approval of the plan from the Program Director or Associate Director for Flight and the 
DAA/R.  Approval of the evaluation plan should be obtained before proposals are received. 

 Performs a compliance check on all proposals and declines non-compliant proposals to the 
proposer without further evaluation, and notifies the proposer of this action. 

 Plans and conducts a science peer review.  An AO subject matter expert member manages 
each panel.  The PS must ensure that conflict of interest rules are enforced during the 
review, and that proposals receive a competent and thorough evaluation.  Conflict of 
Interest policies are given in SPD-01A, Handling Conflicts of Interest for Peer Reviews. 
(See Appendix A.2.2.1, “SMD Policy Documents.”) 

 Works with the Program Acquisition Manager to plan and conduct a technical, 
management, and cost (TMC) review, if required.  The PS must ensure that conflict of 
interest rules are enforced.  See SPD-01A, Handling Conflicts of Interest for Peer Reviews, 
for conflict of interest policies. 
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 Coordinates an assessment of foreign participation in proposals with OIIR. 

 Leads the categorization of proposals.  At the recommendation of the PS, the DAA/R 
appoints a Categorization Committee in his/her role as Chair of the Selection Board.  
Membership should include both area experts and program scientists in other disciplines, 
and should include both Program Scientists and Program Executives.  The Categorization 
Committee task is to distribute the proposals among the four categories:  (i) highly 
selectable, (ii) selectable but lower priority, (iii) selectable scientifically but with limited 
serious weaknesses that could be mitigated by award of a modest amount of technology 
funding, and (iv) not selectable. 

 Arranges for and participates in a Steering Committee for the selection.  The Steering 
Committee is more a procedural review than a technical or scientific one.  Since the next 
stop is the Selection Board, the purpose of the Steering Committee is to establish that all 
procedures to that point have been correctly and equitably carried out so that the Selection 
Official can assume this and base the selection on the categorizations and programmatic 
factors.  A key task of the Steering Committee is to certify the categorizations developed by 
the Categorization Committee. 

 Arranges for and participates in a meeting of the AO Steering Committee to review the 
conduct of the AO evaluation process.  The AO Steering Committee reviews the 
recommendation for selection and all supporting documentation.  The AO Steering 
Committee Chair documents findings for the Selection Board and the Selection Official. 

 Presents recommendations to the Selection Official and the Selection Board.  For AOs, the 
SMD AA is the Selection Official.  The SMaC serves as the Selection Board, and the SMaC 
Chair serves as the Chair of the Selection Board, in accordance with the SMaC charter. 
The SMaC Chair or Executive Secretary records the Selection Board’s findings and the 
Selection Official’s decision. 

 Prepares the selection statement and supporting selection documents, including letters to 
proposers, letter to the implementing Center/organization, and the press release.  The 
following individuals and offices must concur on the selection documents before the 
Selection Official (SMD AA) signs them: 

 Program Scientist  

 Program Director or Associate Director for Flight (for Earth Sciences Division 
selections) 

 Science Division Director  

 Office of General Counsel 

 Office of Procurement 

 Office of International and Interagency Relations, if foreign participation is anticipated 

 The SMD front office – SMD Deputy AA and DAA/R. 

 Coordinates post-selection activities with the Offices of Legislative and Intergovernmental 
Affairs (OLIA), OC, OIIR, and Procurement.  Post-selection activities include notification of 
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the Administrator, selected proposers, Congress, OMB and OSTP; issuance of a press 
release; and notification of all proposers by e-mail and letter. 

 Establishes and maintains a file of all quality records. 

 Works with Program and Project Managers to transfer responsibility for the selected 
investigations from HQ to the implementing organization. 

 Debriefs all proposers on their submissions. 

 In an event of a protest, consults the NASA Office of Procurement and OGC for guidance. 

 Conducts lessons-learned and other process improvement activities.  These can include 
lessons-learned discussions with SMD colleagues and community workshops for improving 
or modifying the AO process. 

The selected investigations transition into Phase A Formulation activities detailed in the next 
section.  In some AO programs, including most complete mission AOs, multiple proposers are 
selected for competitive Phase A activities.  A downselect will occur at the end of Phase A with 
some confirmed to proceed to Phase B. 

5.3.7 Initiating External Agreements  

The great majority of SMD projects have one or more connections to another government 
agency or foreign organization.  If there is an exchange of work, information, hardware, 
software or funds for the project, external agreements are a necessity.  Refer to Chapter 7, 
“Partnerships,” for a further discussion on the types and usage of external agreements.  The 
following paragraphs summarize activities for the PE in pre-formulation. 

International Agreements – The establishment of approved international agreements for joint 
efforts with foreign partners are critically important to a project.  If technical discussions 
between the project and its foreign partners are required during the study phase, the PE must 
work with the Program Manager and the pre-project before Phase A to begin to define the 
technical content of a study phase LOA.  The PE must also work with the OIIR to determine 
whether an LOA or an MOU will be needed, and to initiate and execute the activities necessary 
to generate these.  MOUs, and sometimes LOAs, require approval by the US State 
Department.  An agreement in which there is an exchange of funds for services provided (e.g., 
for tracking services), known as a reimbursable agreement, requires coordination with and 
approval by the Office of the Chief Financial Officer (OCFO).  Foreign procurements using 
contract mechanisms are not treated as reimbursable agreements, as they are subject to 
different rules and generally would not need OIIR involvement.  Early consultation with these 
NASA offices and SIMD is essential. 

After review with the Program Manager, the PE provides the technical agreement content to 
OIIR, which drafts the formal LOA, MOU or reimbursable agreement.  The mechanism for 
initiating the drafting of an agreement is the creation of an entry into the web-based Science 
Pending International Agreements Database (SPIAD), a task database maintained by SMD 
and OIIR (see Section 5.7.1.4).  It is the responsibility of the PE to create this entry, which 
essentially tasks OIIR to begin work.  An International Agreements Coordinator in SIMD 
manages this database and the process for prioritizing development of agreements.  The 
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database supports coordination of agreement development between SMD and OIIR.  OIIR 
holds the delegated authority from the Administrator to negotiate and conclude all international 
agreements.  OIIR signs LOAs, and the NASA Administrator signs MOUs.  For KDP-A, only 
preliminary versions of these are necessary, identifying partners and what is intended to be 
provided. 

Interagency Domestic Agreements – Interagency agreements document partnerships with 
other agencies.  While there is no uniformity in how interagency agreements are titled, they 
often are referred to as MOUs, MOAs, LOAs, and IAs.  Interagency agreements are typically 
done for major collaborations or when there is significant reimbursement for a service 
performed.  The PE must coordinate such activities with OIIR.  The PE, with advice from SIMD 
and relevant HQ support offices, including OGC, and support from the project, negotiates the 
collaborative agreement.  No external approvals, such as from the State Department, are 
required for domestic agreements.  The involved SMD AA, and their functional equivalent in 
the partner organization, sign the cooperative agreement.  A reimbursable agreement requires 
coordination with and approval by the Office of the Chief Financial Officer.  It is not always 
necessary to have a Formulation agreement done for domestic collaborations, unlike for 
foreign collaborations, because technology transfer and cross-waiver of liability are not issues. 
However, if it is a major collaboration, with significant contributions from either agency needed 
for the successful implementation of the mission, a Formulation agreement is highly desirable 
to ensure both agencies are in early sync on the collaboration.  For KDP-A, only preliminary 
versions of these are necessary, identifying partner Agencies, and what is intended to be 
provided. 

5.4 Formulation  (Phases A and B) 

The Formulation process refines mission concepts in order to define an affordable program or 
project and provides a plan to meet mission goals and objectives in the NASA Science Plan. 
This process includes the following: 

 Developing advanced concepts. 

 Conducting trade studies. 

 Executing the technology development goals and undertaking their development. 

 Exploring implementation options. 

 Establishing internal management control functions. 

 Finalizing the project requirements and flowing them down to lower levels. 

 Performing the basis of estimates (BOE) for cost, schedule, and performance analyses on 
mission implementation concepts to ensure a high degree of technical and operational 
feasibility and/or success. 

 Creating a preliminary mission and systems design. 

 Identifying cost and schedule reserves associated with program risk management and 
other estimated project reserves. 
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 Developing ranges of probabilistic life cycle cost and schedule estimates require for KPD-B. 

 Preparing for Approval for Implementation (Confirmation) at KDP-C. 

5.4.1 Phase A - Mission Requirements Definition 

Phase A of Formulation defines mission and system concepts, parameters, constraints, and 
requirements that will allow the project to be developed on a schedule to meet established 
goals and within a realistic cost.  This is done by conducting studies which examine the trade 
space permitted within identified constraints, and through continued development of enabling 
technology toward achieving an acceptable (as defined below in paragraph 5.4.2.4) 
Technology Readiness Level (TRL).  A prime focus is to identify the top-level requirements that 
the mission must satisfy in order to meet the science objectives.  As the definition of the 
mission emerges from trade studies, it is important to determine, and continually adjust, the 
estimated cost of various components of the project and the ultimate LCC.  A Phase A goal is 
to have a consensus draft of the HQ-controlled, program-level requirements document ready 
by the SRR and to place this document under configuration control before KDP-B as a 
baseline so it is available to guide Phase B activity.  This applies to AO-initiated projects in 
competitive Phase A studies as well, although writing the formal document usually cannot be 
done until Phase B is initiated, but should be a priority early in that phase, and should be 
based on requirements as proposed in the CSR. 

5.4.1.1 Mission Studies 

Phase A Mission Studies are initiated by issuing a PAL to a NASA Center, with a FAD 
attached.  The Center is asked to respond with a draft FA containing an execution plan for 
Phase A.  The PE and Program Manager review the Center's planned study activities in the FA 
and negotiate required changes, leading to approval of the document.  The PE requests that 
the RMD issue budget authority to provide funding for the study activity.  Phase A studies for 
2-step AO-initiated projects are begun by selection letter and instructions for preparing the 
CSR, which will form the basis for later downselect evaluations.  The CSR provides the initial 
execution plan for Phase B, but will be followed by an actual FA document for Phase B. 

Phase A Mission Studies determine the feasibility and desirability of a suggested new project. 
They also define the mission requirements and constraints prior to seeking major new funding. 
In this definition of a specific mission, the following should be defined: 

 Mission and science requirements 

 Planetary protection mission categorization and requirements, in consultation with the PPO 

 Project constraints and boundaries 

 Alternative design concepts 

 Operations and logistics concepts 

 Feasibility and risk analyses 

 Advanced technology requirements 

 Environmental impact requirements 
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 Identification of needed tools and models 

 Formulation phases partner letters of agreement 

 Detailed cost and schedule estimates, along with the details behind the BOE if available 

These studies need to demonstrate that credible, feasible mission designs exist within allowed 
budgetary cost estimates.  Phase A Mission Studies addressing new technology focus on 
technology development with a TRL of 5 or less.  The phase ends with a successful MDR, or 
its equivalent, followed by KDP-B. 

5.4.1.2 Definitizing External Agreements   

External Agreements identified during pre-formulation (See Section 5.3.7) are initially finalized 
in Phase A.  Most SMD projects have one or more connections to another government agency 
or foreign organization.  Refer to Chapter 7, “Partnerships,” for a further discussion on the 
types and usage of external agreements.  The following paragraphs summarize activities for 
the PE during Formulation. 

International Agreements – The development of approved international agreements for joint 
efforts with foreign partners are critically important to a project.  Technical discussions between 
the project and its foreign partners during the study phase will provide information to define the 
content of these agreements.  The PE works with the Program and Project Manager to define 
the technical content of a study phase LOA.  Afterward, the PE provides the technical 
agreement content to OIIR, which drafts the formal LOA, MOU or reimbursable agreement. 
Tracking of progress is monitored via the SPIAD task database.  (See Section 5.8.1.4).  The 
PE also monitors those agreements that require approval by the US State Department and 
keeps the project informed of their progress.  OIIR signs LOAs, and the NASA Administrator 
signs MOUs.  The Agency’s intention, per NPR 7120.5, is to have international agreements 
completed by KDP-C. 

Interagency Domestic Agreements – Interagency agreements for major collaborations with 
other agencies or when there is significant reimbursement for a service performed are 
definitized in Phase A.  The PE coordinates these activities with OIIR.  The SMD AA, and their 
functional equivalent in the partner organization, sign the cooperative agreement.  A 
reimbursable agreement requires coordination with and approval by the Office of the Chief 
Financial Officer.  Interagency agreements are to be drafted and prepared for signature by 
KDP-B, per NPR 7120.5. 

5.4.1.3 Initiation of Program Commitment Documentation   

During Phase A of Formulation, program-level requirements are determined and drafted.  SMD 
levies program-level requirements on the program and on each project and its implementing 
organization.  (SMD calls them Level-1, although this nomenclature is not consistent across 
NASA's Directorates.  Table 1-1 in NPR 7120.5E defines requirements levels.)  Program-level 
requirements on a multi-project program are usually focused on implementing overall program 
objectives and with the process of initiating and controlling projects within the program. 
Program-level requirements on projects, including single project programs, are focused on that 
project’s specific objectives.  SMD controls all of these requirements.  A project will use the 
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HQ-controlled program-level requirements to generate lower level requirements for 
implementation.  NASA HQ uses these requirements to evaluate the project’s performance 
during Implementation.  Specific discussion of generation of the program-level requirements 
documentation is given in Section 5.4.4.4. 

For new programs, the Program Plan and PCA are also started in Phase A, as described in 
Section 5.4.4.  The PCA contains the subset of the program-level requirements that define the 
commitment between the SMD AA and the NASA Associate Administrator.  SMD considers 
these as "Level-0" requirements.  New projects operate under the FAD and FA generated for 
KDP-A.  The FA is updated during Phase A for KDP-B.  Projects begin their Project Plans in 
Phase B and finish them in time for KDP-C.  

The “E” version of NPR 7120.5 calls for several documents to be ‘Baselined’ in earlier project 
Phases than previous versions.  Specifically several documents, which were previously not 
expected to be final until KDP-C, are now called out to be ‘Baselined’ at KDP-B.  Guidelines for 
SMD Projects and Programs as to the meaning of that term are as follows.  The document 
should have been drafted, reviewed and signed by the Project, the Program and the Division.  
It should be placed under configuration control by the DD.  TBD is an acceptable entry in these 
documents for values, which have not yet been determined or cannot be finalized until KDP-C. 
Such values may instead be estimated and followed by TBR (To Be Resolved) as a method of 
communicating in order to facilitate achieving final values during formulation. 

5.4.1.4 Phase A Life Cycle Review (Mission Definition Review) 

A SRR in Phase A evaluates the completeness, consistency, and achievability of mission, 
system, and subsystem requirements necessary to fulfill the mission objectives, and the 
traceability of the requirements flow-down.  The SRR should be accomplished before the 
beginning of Phase B and cover mission, project, science, planetary protection, operational, 
flight system and ground system requirements.  

Closely following the SRR, the MDR marks the ending of Phase A and the beginning of the 
transition to Phase B for a project, as defined by SP-6105, NASA Systems Engineering 
Handbook.  (Various Centers performing science missions may refer to this review by different 
names.)  Some projects may choose to combine the SRR with the MDR and hold the 
combined review at the end of Phase A.  The MDR obtains preliminary agreement on mission 
definition parameters.  NPR 7123.1, NASA Systems Engineering Processes and 
Requirements, gives the MDR entrance and exit criteria.  For both flight and ground 
components, the MDR covers the project requirements from the SRR, preliminary mission 
design, preliminary systems design with margins, procurement strategy, operations concept, 
significant risks and mitigation strategies, a preliminary schedule, and initial LCC range 
estimates.  This review, or its equivalent, must be successfully completed before a transition 
from Phase A to Phase B of Formulation. 

A SRB or other independent review board needs to be in place prior to the start of the SRR.  
This board will continue with their independent assessments at each of the project major 
milestone or Life-Cycle Reviews (LCR); SRR, SDR/MDR, PDR, CDR, SIR, ORR, and PIR.  
The SRB will serve as the MDR review board and report findings at subsequent management 
reviews.   
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5.4.2 Phase A to B Transition 

This transition involves independent review and approvals at multiple levels to ensure that the 
project is ready to proceed from Phase A to B.  The PE coordinates the development of 
required Formulation documentation (per NPR 7120.5) with the Program and Project 
Managers.  From project assessments during Phase A, reviews of project documentation, and 
consultation with the Program Manager and the SRB Chair, the PE obtains agreement as to 
whether the project has completed the Phase A objectives, including mission planetary 
protection categorization for planetary missions, any technology readiness demonstrations, 
and whether development objectives continue to be viable within the anticipated cost and 
schedule.  If, through this analysis, it is determined that the project is not ready, the PE and PS 
coordinate with the DD and Program Director or Associate Director for Flight to direct the 
project to continue further Phase A Formulation.  If the project is ready, the process proceeds. 

5.4.2.1 Transition Process for Strategic Projects  (KDP-B) 

With a decision to proceed, the PE initiates and coordinates the Phase A-to-B transition 
process leading to KDP-B.  This process, illustrated in Figure 5-4, consists of either three or 
four steps, depending on mission category:  

1.  A review by an independent board, usually the SRB, during the MDR life cycle review.  

2.  A Center-organized review of the results of the life cycle review for the Center Management 
Council (CMC) to determine readiness to proceed to the KDP. 

3.  An SMD PMC meeting and subsequent approval by the SMD AA for Category-2 and -3 
projects to enter Phase B (this constitutes KDP-B), or for Category-1 projects, to proceed to 
the Agency PMC for approval to enter Phase B. 

4.  For Category-1 projects, an approval review with the Agency PMC, which constitutes KDP-
B for this category. 

 

Figure 5-4. SMD Transition Process for KDP-B 
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The PE coordinates establishment of the assessment board (SRB or other) and its review 
charter with the project, program, Directorate and IPAO, if they are involved.  For Category-1 
projects, the governing PMC is the Agency PMC, the independent review team is the SRB 
established with the IPAO, and KDP-B follows the Agency PMC meeting.  For Category-2 
projects, the governing PMC is the SMD PMC and the independent review team is the SRB, 
and KDP-B follows the SMD PMC.  For Category-3 projects, the governing PMC is the SMD 
PMC, unless delegated to a lower level by the SMD AA along with the KDP, and the 
independent review team may be an SRB or a separate assessment team.  The SRB (or 
other) chairs the MDR and holds discussions with the project, as necessary, to assess whether 
the project has completed the Phase-A objectives and is ready to proceed to Phase B.  The 
Board will present its findings to the project and then to the Center Management Council 
(CMC), the DPMC and, if necessary, to the Agency PMC.  

The PE schedules the DPMC and ensures presenters can support it, using the “SMD DPMC 
Operations Directive.”  (See Appendix A.2.2.2, “SMD Policy Documents.”) 

If there are interagency or international partners, the PE, with assistance from the OIIR, 
coordinates the participation of the appropriate partner organization.  At the DPMC meeting 
itself, the chair of the SRB presents the board's findings and recommendations.  The project 
presents a brief science objectives synopsis, a project status summary, the results of the CMC, 
responses to the Board's findings, and the recommendations of the CMC.  The 
recommendation of the Program Office is also presented.  The DPMC hears the findings and 
recommendations and assesses the prospect of the mission being able to meet the science 
objectives on schedule and within budget.  If the project is a Category-1 mission, the Council 
makes a recommendation to the SMD AA on whether or not to proceed to the Agency PMC to 
seek approval to transition to Phase B.  If the project is not a Category 1, the Council 
recommends acceptance, rejection or alternatives, and presents the results to the SMD AA, 
who, as the decision authority, is the approving official.  Conclusions, rationale, 
recommendations and actions from the DPMC are documented in a PE-generated Decision 
Memorandum, which is signed at the end of the meeting if possible.  With a positive decision 
by the SMD AA, (and the Agency PMC for Category-1 projects), and if all required 
documentation is complete, the project is approved to proceed to Phase B.  Authorization to 
proceed is subsequently issued in a letter drafted by the PE for SMD AA signature.  A 
disapproval from the SMD AA (or the Agency PMC) can direct the project back to the Center 
for further Phase A Formulation or it can terminate any further effort.  If appropriate, partner 
agency input is considered in this decision process.  

5.4.2.2 Transition Process for 2-Step AO-initiated Projects 

For new projects initiated using a 2-step AO process, the Phase A-to-B transition for KDP-B is 
actually the downselect from several competing Phase-A concept studies.  In this case, each 
parallel study result, as documented in the Concept Study Report, is subjected to critical 
evaluation by peer review teams, which constitutes a Non-Advocate Review.  The evaluation 
teams present to the SMaC, rather than the DPMC, for a decision (per Table 2-2) on which 
projects will continue into Phase B.  Once chosen for continuation, the project enters Phase B, 
and a letter is sent to the PI and the implementing Center directing them into Phase B.  The 
KDP-B documents are to be finished early in Phase B.  In some cases, particularly if a specific 
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technology is not quite ready, an AO mission may be selected for an extended Phase A, with 
the duration of the extension defined in the announcement letter from the SMD AA.  When this 
happens, the project must subsequently pass through the KDP-B process described above 
and be approved to enter Phase B just as if it were a strategic mission.  The Division, PE, PA, 
and Program Office will then work with the SMD PCAT to establish the required probabilistic 
estimate cost and schedule ranges (low and high). 

5.4.2.3 Cost Analysis Data Requirement (CADRe) 

For all new flight projects, a Cost Analysis Data Requirement (CADRe) (Parts A, B, C) 
consistent with the NASA Cost Estimating Handbook (CEH) should be developed.  The 
CADRe is a 7120.5E project required document, which describes the programmatic (A), 
technical (B), and life-cycle cost and cost/schedule risk (C) information of a project.  The data 
from the CADRe satisfies a foundational cost-estimating need as it provides historical cost 
data to support an Independent Cost Estimate (ICE) as well as actual cost and technical 
information so that estimators can do a better job of projecting the cost and schedule of future 
analogous flight missions.  The CADRe document is required for each of the flight project's 
major life cycle milestones; SRR, PDR, CDR, SIR, Launch, End of Mission.  NASA 
Headquarters’ Cost Analysis Division (CAD) will prepare the CADRe for the project using 
existing project milestone data.  The CADRe is project owned and signed by the Project 
Manager; therefore, it does not include any independent assessments or evaluations, or 
opinions about the project. 

If the project is being reviewed as part of a downselect process for AO-initiated missions, the 
ICE is validated by an independent cost analysis based on the Phase-A CSR.  The CADRe is 
provided to the Office of Evaluation after mission selection. 

5.4.2.4 Transition Point for New Technology 

Phase A-to-B transition occurs in the middle of Formulation and is partially dependent on the 
TRL needed for project implementation.  For projects with significant technology requirements, 
SMD prefers to have a longer Phase A to ensure technology readiness before a project enters 
Phase B.  This reduces the overall risk to the project affecting cost, schedule, and technical 
performance inherent with unproven technologies. 

At the time of KDP-B, projects must demonstrate that no major outstanding technology 
readiness issues remain; otherwise, they will not receive approval to enter Phase B.  This 
includes domestic and international collaborations where NASA is participating in a non-NASA 
led mission.  Based upon Center and partner reviews, and if missions requiring enabling 
technology have that technology at TRL-5 or higher, the project may enter Phase B.  Projects 
may be given an extension to Phase A to work TRL issues if the budget permits.  

This TRL restriction does not necessarily apply to technology flight demonstrations.  Flight 
technology validation projects may allow a different transition TRL than other projects because 
of their technology demonstration focus.  Unlike science focused missions, technology 
demonstration missions may have technologies developed below TRL-5 during Phase B but 
must have all technologies at least to TRL-5 by the Phase B-to-C transition point (KDP-C).  
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5.4.2.5 Programmatic Requirements for Phase A to B Transition 

The following tasks are to be completed during Phase A before the start of Phase B can be 
approved.  While this serves as a task checklist for this transition, the actual required gate 
products are given in NPR 7120.5.  While the PE is responsible for verifying accomplishment 
of both tasks and gate products, and reports their status toward completion to the DPMC, most 
of these tasks and products are either performed by others or involve significant input from the 
PS, the relevant DD, the PA, the Program Manager and the project at the Center.  

 Tasks led by PS with support from others: 

 Issue an AO and select instruments, the PI and science teams. 

 Establish policies for forming the science teams and their participation. 

 Establish location and responsibility for the science data center. 

 Begin development of policy guidelines for data rights, access to data, and funding for 
Guest Observers. 

 Tasks led by PE with support from others: 

 For a new program, develop a draft PCA. 

 For programs, develop program-level requirements for inclusion in the Program Plan. 

 For projects, develop a baseline version of the Program-Level Requirements Appendix 
(PLRA) to the Program Plan, ensuring all required contents are addressed and 
requirements are clearly stated, unambiguous and verifiable.  

 Develop a plan for independent assessments during the project’s life cycle, including 
initiating a project SRB, if applicable. 

 Coordinate with the PPO to ensure that planetary protection policy and requirements 
will be met. 

 If a Category-1 project, work with IPAO to organize the SRB board, develop a charter, 
ensure the review is conducted and findings are presented to project, CMC, DPMC, and 
Agency PMC. 

 If a Category-2 or -3 project, either work with IPAO to organize the SRB or organize a 
Phase-B review board, develop charter, ensure the review is conducted and findings 
are presented to the project, the CMC, and the DPMC. 

 Identify need for NEPA environmental assessment (EA) or environmental impact 
statement (EIS). 

 Determine content of study phase agreements for non-NASA domestic and international 
partners and work with SIMD and OIIR to write the agreement. 

 Establish and document understanding of collaborations with partners, as a basis for 
writing the agreements for non-NASA partners, international and domestic.  This 
includes risk management strategies as defined in consultation with OIIR. 

 For projects at JPL or Applied Physics Laboratory (APL), initiate and/or coordinate with 
the program office a task plan that allows for the effort for the next life-cycle phase to be 
exercised as an option in an overall project task. 



 
NASA Headquarters 

Science Mission Directorate 
Management Handbook 

 

 

 90 October 2013 
 

 Verify the Project completes the NPR 7120.5 Compliance Matrix, such that any tailored 
requirements have the approval of the requirement owner, and that the matrix is 
attached to the FA.  

 Tasks led by the Program Manager with support from others: 

 Establish preliminary budget target for project. 

 Develop performance metrics and reporting mechanisms for Phase B. 

 Ensure that all enabling technology required has reached TRL-5, except for technology 
flight validation projects. 

 Develop a draft Program Plan.  This applies to single-project programs and to 
programs, where the first project is transitioning from Phase A to B. 

 For projects at JPL or APL, initiate a task plan that allows for effort for the next life-cycle 
phase to be exercised as an option in an overall project task. 

 Tasks led by the Project under Program Manager oversight: 

 Develop estimates of LCC for the mission.  The LCC extend through Phase E, including 
tracking and data archiving as well as civil servant costs and other direct program costs. 

 Complete Phase-A systems trades and optimization studies with appropriate 
documentation. 

 Develop a preliminary Operations Concept, to include mission-operations guidelines for 
flight, ground, and science data-collection and processing. 

 Develop a Planetary Protection Plan and subsidiary documents as appropriate, in 
consultation with the PPO, as described in NPR 8020.12. 

 Identify telemetry, tracking, and commanding (TT&C) requirements and a usage 
strategy.  Obtain an assessment from the intended provider of TT&C services (e.g., the 
Deep Space Network [DSN], Ground Network [GN], or the Tracking and Data Relay 
Satellite System [TDRSS]) concerning the capacity and capability of the service to 
support the project’s estimated needs. 

 If a Category-1 or -2 project, generate a CADRe, working with the Office of Evaluation 
at HQ, at least 60 days prior to KDP-B. 

 Finalize preliminary launch vehicle performance requirements. 

 As necessary, develop draft preliminary NEPA EA or EIS reports. 

 Identify areas of anticipated risk and define risk mitigation strategies, including 
international partnership risks. 

 Develop an acquisition strategy, and obtain NASA HQ approval, if required. 

 Prepare contracts for issuance to start Phase B work. 

 Establish a document tree and WBS according to NPR 7120.5. 

 Develop a preliminary Export Control Plan per NPR 7120.5.  This should contain, as an 
appendix, a Technology Transfer Control Plan per NPR 2190.1. 

 Update the Formulation Agreement for Phase B, including the NPR 7120.5 Compliance 
Matrix, and obtain approvals. 
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5.4.3 Phase B - Preliminary Design & Technology Development 

Phase B of Formulation concentrates on applying results of mission studies and trades 
completed in Phase A to generate preliminary mission, instrument, and spacecraft designs that 
satisfy the identified constraints and requirements, and that will allow the project to be 
developed on a schedule to meet established goals within a budgeted cost.  It is a time to 
finalize the requirements and establish the cost caps that will become firm requirements at 
KDP-C.  Costs that should be detailed in Phase B, whether or not they are a part of the 
controlled cost cap, include the usual spacecraft development and test activities, and also 
launch vehicles, external reviews, full mission operations (including tracking requirements, 
space operations management costs and decommissioning costs), and data analysis, 
including data archiving and science center operations.  Schedules are defined that allow 
mission and spacecraft development to meet an agreed-upon launch date with adequate 
margin.  Risks are identified and risk mitigation plans developed.  Science Directorate-
controlled program-level requirements, placed under baseline control at KDP-B, should be 
finalized and signed during Phase B, well before the KDP-C. 

For missions with international or interagency collaborations, this is the time to quantify the 
contributions to the mission and assess the risks of that contribution not materializing or not 
arriving on schedule.  Such contributions may include flight hardware, ground support 
equipment, launch vehicles, flight or ground software, calibration/validation activities, mission 
operations support, data analysis, or tracking support.  Often these “no cost” (to NASA) 
contributions are key to accomplishing the mission; however since they are not tracked as 
costs to the project, they may not be considered as a risk until they become a problem.  They 
need to be recognized as elements of risk, because contributed resources could be delayed or 
disappear, placing overall mission success at risk.  Appropriate risk mitigation strategies will 
need to be developed to ensure that international and interagency partnership risks are 
accounted for and mitigated during all phases, using NPR 8000.4, Risk Management, as a 
guide. 

5.4.3.1 Phase B Life Cycle Review (Preliminary Design Review) 

A set of standard project reviews are called out in NPR 7120.5 and further detailed, with 
entrance and exit criteria, in NPR 7123.1, NASA Systems Engineering Processes and 
Requirements.  The PDR is the life cycle review leading up to KDP-C for SMD projects and 
conducting one is consistent with good engineering practice.  PDR marks the end of 
Formulation Phase B and starts the transition process to Implementation Phase C.  The PDR 
assesses the completeness of the preliminary design and its compliance against the applicable 
requirements and evaluates the readiness of the project, system, subsystem or assembly to 
proceed with detailed design. 

5.4.3.2 NASA HQ Policy Decisions/Actions during Phase B 

A project performs many activities during Phase B leading to a mission preliminary design. 
These activities are covered by Center processes, and include those required by NPR 7120.5. 
This Handbook is HQ-oriented and describes HQ personnel responsibilities during Phase B. 
The PE, working in close coordination with the PS and the Program Manager, should verify 
that the following key decisions are made and actions completed: 
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 Determine which program requirements should be placed into the PCA to represent the 
“Level 0” set that will constitute the “commitment” between SMD and the NASA 
Administrator.  In some cases selected project requirements may also be placed in the 
PCA. 

 Ensure completion of both a detailed project cost estimate and an independent cost 
estimate and ensure that those estimates are reconciled to achieve a thorough 
understanding of expected costs, cost assumptions and risks. 

 Work with project, Program Office, as well as PCAT to ensure probabilistic analyses are in 
place and established for both the high and low cost and schedule ranges. 

 Determine, in consultation with the Program and Project Managers, what technology can 
be used for the project, based on critical need, risk, TRL, and mission criticality.  

 Decide, with SIMD and OIIR, and with other agencies as appropriate, on the type of the 
external agreement to pursue and how many are required. 

 Update the draft EA or EIS, as required. 

 Initiate establishment of an Interagency Nuclear Safety Panel, if required. 

 Coordinate with the PPO to ensure appropriate project-level incorporation of planetary 
protection requirements. 

 Work with HEOMD’s Launch Vehicle office to get the final launch vehicle selection process 
underway and the mission onto the manifest.  This activity should be completed as early as 
possible to reduce the risk of mission design perturbations. 

 Determine TT&C needs, (e.g., DSN, GN, TDRSS), independent or commercial ground 
stations, and work with HEOMD to define requirements. 

 Support the PS in developing data-archiving policies. 

 Decide if risk mitigation plans are sufficient for the mission as planned, and if not, 
investigate actions to modify. 

5.4.3.3 Preparation for Approval at KDP-C 

The PE works with the Program Office and the project to organize and conduct the 
Confirmation Process for KDP-C.  Confirmation is the SMD process for approval of Science 
projects to transition from Formulation to Implementation phase.  The PE verifies that the 
necessary tasks and proper documentation have been accomplished during Phase B.  From 
project reviews, project documentation, and consultation with the Program Manager, the PE 
assesses whether or not the project has completed the Formulation objectives to the point of 
readiness to begin detailed design and that development within the anticipated cost and 
schedule continues to be viable.  If, through this analysis, and after consultation with the 
cognizant DD, PS, and Program Manager, the PE determines the project is not ready, he/she 
will recommend the project continue further formulation.  With a decision that the project is 
ready to transition, the PE initiates and coordinates the approval activity.  Approval for 
Implementation is discussed in Section 5.5.  
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5.4.4 Program Commitment Documentation 

Proper documentation is crucial for achieving Confirmation for Implementation at KDP-I for 
programs or at KDP-C for projects.  Phase 0 (programs) and Phase B (projects) of Formulation 
is the time the key program commitment documents are developed at both the program and 
project level, to achieve approval for Implementation.  New programs and the first project in the 
program usually go through the Confirmation process at the same time.  For new projects in 
existing programs, only the project will have a KDP, but the program documentation should 
also be current, and may need to be updated for the project’s KDP-C. 

 For Programs, the PCA is the agreement between the NASA Associate Administrator and 
the SMD AA that documents NASA’s commitment to execute the program requirements 
within established constraints.  

 The Program Plan is the agreement between the SMD AA, the Center Director, and the 
Program Manager that relays the above commitment to the Program Manager and the 
participating NASA Centers.  This plan contains the HQ-controlled program-level (Level-1) 
requirements on the program. 

 The PLRA, an appendix to the Program Plan, contains the HQ-controlled program-level 
(Level-1) requirements on each individual project in a multi-project program.  

 The Project Plan is the document that will govern Implementation for a project.  It provides 
the plan for project development following the template in NPR 7120.5, and constitutes the 
Project Manager’s commitment to NASA. 

 The Decision Memo captures the decision/agreements made by the DPMC/APMC. 

These documents provide the basis for all involved organizations to understand the 
programmatic, technical, and management systems requirements and commit the necessary 
resources. 

5.4.4.1 Program Commitment Agreement  

According to NPR 7120.5, a baseline PCA is required to be written during program 
Formulation, and is required for KDP-I.  The DD, Program Director (PD) or Associate Director 
for Flight has the responsibility to ensure development of the PCA, with support from the PE 
and Program Manager, if one has been appointed.  The PE drafts the PCA for the PD when 
the first project in the program is in Phase A and finalizes the PCA when the first project nears 
the end of Formulation Phase B.  PCA approval occurs during program approval, which usually 
occurs simultaneously with approval for the first project in a multi-project program.  A signed 
PCA is required for the first project to be approved for Implementation at KDP-C.  PCAs are 
subject to annual revision, review, and revalidation as necessary.  PCA content is defined in 
NPR 7120.5 Appendix D  “PCA template.”  The PCA should address specifically the topics 
listed in Appendix D and avoid unnecessary detail. 

The PCA template requires technical, schedule, and cost commitments. Technical 
commitments are summary level-program requirements (effectively Level 0). For a single-
project program, these may include such items as number and type of instruments or 
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measurements, orbit, lifetime, and any special requirements associated with calls for 
proposals.  The program requirements for a multiple-project program (e.g., a mission series 
such as Discovery) address the program, rather than the individual projects.  The requirements 
may include items such as how often AOs are released, how new projects are managed, how 
they report, length of development time, and requirements for approval by the Confirmation 
process.  The PCA is tailored to reflect the uniqueness of a program and identifies how 
standard management processes and requirements may be revised.  For cost commitment, 
the PCA will provide the total cost cap for each known project but will not provide cost spreads 
by year.  These are covered in other budget documents that are referenced in the PCA.  

During early Formulation, the PE, at the direction of the PD and in coordination with the PS, 
prepares the initial draft of the PCA from cost, schedule, and program objectives received from 
the implementing Center.  The Congressional Justification, budget material prepared annually 
by the Centers, and the program-level requirements, if written, provide reference material for 
the PCA.  The PE coordinates a review of the draft PCA among key elements within SMD 
(e.g., the PS, the PA, DD[s], the SMD Chief Engineer and others as appropriate for the content 
of the specific PCA).  With input from the Program Office and the project, the PE modifies the 
PCA and ensures its format satisfies the requirements specified in NPR 7120.5E, Appendix D. 
After PD approval, the PE then submits the coordinated draft PCA to the OCE, which reviews it 
and responds with any comments and requests for revision.  This step will be greatly expedited 
if the document contains the annotated concurrence of the SMD Chief Engineer before being 
sent to OCE.  The draft PCA is circulated among other offices as appropriate. 

As a new project in an existing program approaches the approval milestone, the PCA is 
updated as an input to the Confirmation process.  The final PCA is submitted for approval by 
the SMD AA, concurrence by the OCE, and signature by the NASA Associate Administrator. 
Annual review of the PCA, with updates as necessary, is required after the President’s budget 
request is submitted to Congress in the spring of each year.  NPR 7120.5 requires updates to 
the PCA if the program content changes (i.e., a new project) or if there are significant overall 
program budget changes.  It is also updated prior to any scheduled Program Implementation 
Review. 

5.4.4.2 Program Plan  

A Program Plan is prepared during the program’s Formulation process, and must be signed in 
order for the program to receive both SMD and Agency PMC approval to proceed to 
Implementation.  The Program Manager develops the Program Plan, with support from the PE, 
particularly to develop and include program-level requirements.  The Program Plan content is 
identified in NPR 7120.5E, Appendix G, “Program Plan Template.”  The Program Manager 
should circulate the Program Plan drafts among the stakeholders for comment, and after 
completion of the final draft, he/she obtains the appropriate signatures at the managing Center 
and submits the plan to the PE, who then obtains DD, SMD Deputy AA, DAA/P, Chief 
Engineer (CE), and PE concurrences and the SMD AA’s approval. 

The Program Manager incorporates the HQ-generated program-level requirements (Level 1) 
into the draft Program Plan.  Program-level requirements on single-project programs and on 
mission series programs belong in the body of the Program Plan, while program-level 
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requirements on the projects in a mission series are placed in appendices.  Thus, a single-
project program has a Program Plan containing SMD's Level-1 requirements on the 
program/project.  (Level-1 requirements for a large single-project program may actually reside 
in a separate document referenced from the Program Plan.)  A multi-project program has a 
Program Plan with a section specifying the overall requirements on the program (in addition to 
sections providing general program policies), and a separate PLRA for each project containing 
that project’s Level-1 requirements.  

These program-level requirements on the project serve as the basis for project assessments 
conducted by SMD officials during the development period, and provide the baseline for the 
determination of the science mission success following the completion of the operational 
phase.  The Program Office has the overall responsibility for meeting the mission, science, 
cost and schedule requirements and constraints contained in the Program Plan or PLRA.  The 
Program Manager delegates to specific Project Managers all or part of this responsibility.  

The Program Plan (or PLRA) identifies, explicitly or by reference, any NPR 7120.5 requirement 
or process which the project/program does not plan to implement or is substantially modifying. 
Approval of waivers to NPR 7120.5 is obtained through a process managed by the OCE as 
described in Section 5.8.5, “Program/Project Waivers.”  Approved waivers to NPR 7120.5 
requirements are further documented in Project Plans and lower-level documents.  Program-
level waivers of NPR 7120.5 requirements are not repeated in the PLRAs unless there is a 
unique aspect for that project. 

5.4.4.3 Stewardship of Level-1 Requirements 

The PS is the steward of the Level-1 science requirements for both the program and the 
project.  Working with project scientists and PIs, the PS is responsible to ensure the science 
requirements document the unambiguous, minimum set of requirements that, when satisfied, 
will achieve the mission’s intended science goals and objectives.  Likewise, the PE is the 
steward of the Level-1 technical requirements.  Together, the PS and PE document the 
program-level requirements, so that they are clear and unambiguous, do not overlap or 
conflict, are testable before launch, and verifiable during the mission.  These Level-1 
requirements should describe what performance must be accomplished, not how it is to be 
accomplished.  The PE and PS negotiate these requirements with their DD, Deputy DD, 
personnel at relevant NASA HQ offices, the Program Manager, and the Project Manager. 
Others involved may include the project scientist, PI(s), the implementing organization (Center 
or other) management, the SMD AA, SMD Deputy AA, DAA/P, CE, PE, PPO, non-NASA 
partners, and the HEOMD Launch Services Provider Office.  The requirements must be 
carefully coordinated with all stakeholders such that these top-level requirements are well 
understood and are clear and specific enough to allow flow down to lower-level project 
requirements and subsequent traceability between levels.  Negotiations are complete when an 
informal consensus is reached on the content of these program-level requirements.  Note that 
for reimbursable projects funded by a partner agency, that agency retains final authority for the 
content of top-level requirements. 

5.4.4.4 Program-Level Requirements Appendix 

For each new project in a multi-project program, a project-specific requirements appendix will 
contain the Level-1 requirements.  Through coordination with the PS, the Program Manager, 
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the PI and/or the Project Scientist, and project at the Center, the PE drafts the PLRA to include 
the negotiated program-level requirements for the new project in the existing multi-project 
program.  While the PE may request assistance from the Program Manager and project at the 
Center in producing this document, the PE is ultimately responsible for the PLRA, since it is a 
NASA HQ-controlled document.  

The DD places the PLRA under configuration control after the SRR but before KDP-B, 
satisfying the KDP-B requirement from NPR 7120.5 for strategic missions to establish a 
“baseline.”  (See section 5.4.1.3 for definition.)  For AO-initiated projects, PEs and PSs work 
with the PI to convert requirements from the winning Phase A CSR into a PLRA as soon as 
Phase B begins, after which the DD places it under configuration control.  During Phase B, 
after the PE and the Program and Project Managers agree on the PLRA’s final content, the 
Program Manager obtains the appropriate signatures at the Center and other relevant 
organizations, and submits the appendix to the PE for HQ approval.  The PLRA should be 
approved as soon as possible during Phase B by the same signatories who approve the 
Program Plan (SMD AA, Center Director and Program Manager) since the PLRA is an 
extension of that Plan.  Other interested parties may sign a separate concurrence page, as 
required by the approvers, such that all agree to the set of requirements.  These interested 
parties include the PI, PE, PS, DDs, Deputy DD (or Program Director if different from Deputy 
DD), Project Manager, DAA/P, DAA/R, and SMD Chief Engineer.  The necessary signatures 
and concurrences must be obtained well in advance of beginning the Confirmation Process. 
See Appendix B.4 for a template that can be used to build a PLRA. 

The PLRA (or the requirements section in a single-project Program Plan) identifies the 
mission, science (including planetary protection, for planetary missions), and programmatic 
requirements as well as constraints, including funding and schedule, imposed on the project. 
NPR 7120.5 specifies that both baseline and threshold requirements are to be described. 
Baseline science requirements are the mission performance requirements necessary to 
achieve the full science objectives of the mission.  Threshold science requirements are those 
mission performance requirements necessary to achieve the minimum science acceptable for 
the investment.  

The PLRA covers project-unique policies and specifies requirements and constraints on 
science data collection, mission and spacecraft performance, prime mission lifetime, budget, 
schedule, launch vehicle, and any other requirements or constraints that need to be HQ-
controlled.  The PLRA identifies the responsible implementing organization for project 
development and for operation, and designates the governing PMC.  It may discuss the risk 
management approach and process (including tools such as Failure Modes and Effects 
Analysis, Fault Tree analysis, and Probabilistic Risk Assessments, as appropriate), and the 
use of descope plans.  The emphasis in a Program Plan for multi-project programs is on 
requirements levied on the overall program.  The PLRA emphasizes the project-unique 
requirements and does not repeat the requirements in the Program Plan.  

Mission Success Criteria:  A key element of the PLRA is the definition of Mission Success 
Criteria.  Mission Success Criteria are the answer to the first order question:  “How do I know 
when the mission has met its science objective?”  Mission Success Criteria should include only 
the most critical outcomes of the mission, which must be achieved in order to accomplish the 
science objectives.  Mission success criteria are performance criteria not design criteria.  



 

NASA Headquarters 
Science Mission Directorate 
Management Handbook 

 

 

October 2013 97  

 

Baseline and/or threshold design requirements are used during formulation and development 
to communicate minimum design requirements to be met within specific cost and schedule 
constraints.  Mission Success Criteria specify how the mission must perform in order to be 
successful.  Baseline and threshold requirements should flow down from Mission Success 
Criteria and should be robust enough to ensure meeting the Mission Success Criteria. 

SMD delegates to the implementing Division the evaluation and determination of mission 
success.  Once the Division concludes that a mission has met its Mission Success Criteria, the 
DD documents the process of evaluation and achievement in a formal letter to the SMD AA.  
This process should take place even though the mission may continue to operate and achieve 
additional science. 

5.4.4.5 Project Plan 

A Project Plan is prepared during the project’s Formulation process, and must be signed in 
order for the project to receive SMD and/or Agency PMC approval to proceed into 
Implementation.  The Project Manager develops the Project Plan, with support from the 
Program Manager and the PE, particularly to develop and include program-level requirements. 
The Project Plan has content as identified in NPR 7120.5E, Appendix H.  Of particular note is 
the NPR 7120.5 Compliance Matrix that must be attached to the Project Plan, which serves as 
a method of tailoring the requirements.  After completion of the final version of the Project 
Plan, the Project Manager obtains the appropriate signatures at the managing Center, and the 
Program Manager, and submits the plan to the PE, who then obtains Science Division and 
SMD front office staff (e.g., SMD Deputy AA, DAA/P, CE, and PE) concurrences and the SMD 
AA’s approval.  The SMD AA may delegate signature authority on the Project Plan to the 
Science Division Directors. 

5.4.4.6 Document Updates 

Approved PCAs, Program Plans and PLRAs are under strict configuration control.  PCAs and 
Program Plans are reviewed annually to determine if a change is needed to respond to 
approved changes to the baseline, but changes to PLRA requirements after the SMD AA's 
approval signature should be rare.  If necessary and recommended by the applicable DD, 
modifications are made in a change-controlled revision to the PCA, Program Plan or PLRA. 
Approval of the changes requires approval by the same signatories that approved the original 
document.  This is usually preceded by a DPMC meeting to evaluate the proposed changes, 
but small changes can be submitted as document change paper through the same signature 
path.  The FA is updated only one time, for Phase B, and is replaced by the Project Plan when 
the latter is developed and approved.  FAs become archival during Implementation. 

5.4.4.7 Decision Memo 

The Decision Memo documents the decisions/agreements made by the DPMC or the APMC. 

5.4.5 Formulation Checklist 

During the Formulation process, specific project information and decisions are developed and 
documented in preparation for KDP-C.  The formal list of gate products is given in the tables of 
NPR 7120.5E, Appendix I.  Some products are generated by the HQ Directorate, and some by 
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the project at the Center and provided to HQ for review and concurrence or approval, as 
appropriate, but all need to be addressed for successful approval to enter Implementation.  
The PE is responsible for verifying all gate products are accomplished and for reporting at the 
KDP-C on their status.  Table 5-1 provides a Formulation Checklist the PE needs to verify for 
the Phase B to C transition, which is KDP-C: 

Table 5-1. Formulation Checklist for KDP-C 

 1. 
Current PCA for Program.  Proposed PCA for a new program, ready for signature, or proposed updates 
to an approved PCA, for a new project, showing the project's cost baseline and top-level schedule. 

 2. 
Signed Program Plan containing program requirements, for a new program, or a valid existing Program 
Plan covering a new project. 

 3. 
Signed PLRA, containing program-level requirements, for a new project in a multi-project program, 
including measurement requirements, success criteria, and cost and schedule targets. 

 4. 
Approved Project Plan for project seeking entry into Implementation. Verify it has attached an updated 
NPR 7120.5 Compliance Matrix indicating that the tailored requirements have the approval of the 
requirement owner.  

 5. Science instruments selected and PIs and Co-Investigators identified. 

 6. 
De-scope plans for implementation in the event of cost, schedule or technical difficulties. See Section 

5.8.2. 

 7. 
Written and agreed upon performance metrics for Phases C/D/E, including defined cancellation review 
criteria. See Section 5.8.2. 

 8. 
Agreement between the Program Manager, Project Manager and the NASA HQ PE on program 
reporting method, content, and frequency during Implementation. 

 9. Plan for independent reviews during Implementation, including planetary protection reviews. 

 10. 
Results from the PDR gate review by the SRB (or equivalent), available for presentation at the meetings 
leading up to and including the KDP-C Review/Approval meeting. 

 11. 
Approved Technology Development Plan, which includes identification of required enabling 

technology and a verification of its maturation to TRL 6 or beyond. 

 12. 
Signed or final drafts of Implementation agreements with other NASA and non-NASA organizations 
whose support is required to achieve program objectives. 

 13. Final drafts of any proposed agreement with international and domestic partners. 

 14. 
Requirements for NASA or non-NASA Expendable Launch Vehicle (ELV), including for secondary 
payloads, to be fully defined in the project requirements documentation. SMD should be ready to 
provide to HEOMD an Approval To Proceed for ELV acquisition after the CR. 

 15. 

An agreement between the project and the provider of the selected tracking service (e.g., DSN, GN) 
stating the project’s tracking requirements and provider’s capability to provide the required service. 
This agreement should specify costs to the project for providing the needed service including any 
engineering upgrades that the provider must make in order to meet project requirements. 

 16. Documentation of strategy for compliance with planetary protection requirements. 

 17. 
Notice of Intent for environmental impact.  Evidence that the environmental assessment process, if 
required, has begun. 

 18. Draft schedule for Nuclear Launch Safety Approval, if required.  See Section 5.6.2. 
 19. Draft plan for a Science Data Center, if applicable. 

 20. 
Defined budget for Mission Operations and Data Analysis (MO&DA), agreed upon by the PS and DD. 
For AO-selected missions this budget is an element of the overall mission total cost cap. 

 21. 
A list of proposed waivers to NPR 7120.5, for approval by the governing PMC, documented as specified 
in NPR 7120.5E, Section 3.5. 
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 22. 
Other documents as required by NPR 7120.5E Table I-4, including, but not limited to an Orbital Debris 
Assessment Report, NEPA Compliance documentation, Mission Operations Concept document, etc. 

 23. 
Final set of Project Control Plans in accordance with NPR 7120.5E Table I-5, including, but not limited 
to, Acquisition Plan, Risk Management Plan, Planetary Protection Plan, Data Management Plan, Export 
Control Plan, etc. 

5.5 Approval  at KDP-C (Phase B to C Transition) 

The Approval process determines whether a program or project is ready to proceed from 
Formulation to Implementation, through KDP-C.  For a project, the details of the process vary 
depending upon the project category.  Some of the reviews mentioned below are also part of 
the Evaluation process (see Section 5.7), but are included here to complete the approval flow. 
The Phase B-to-C approval activity is analogous to the Phase A-to-B confirmation process for 
KDP-B, which was described in Section 5.4.2. 

The core of the Approval process within SMD is called Confirmation, a term used by SMD to 
reflect SMD's approval to go forward into Implementation.  For projects where the DPMC is 
governing, the KDP-C is when the mission is confirmed, and the KDP-C is historically called a 
Confirmation Review (CR).  For programs and Category-1 projects (and selected Category-2 
projects), the DPMC KDP-C is followed by an Agency PMC meeting, which makes the decision 
to proceed into phase C.  This approval process is summarized in Figure 5-5 and consists of 
either 3 or 4 steps, depending on mission category:  

1. A review by an independent board, usually the SRB, which usually occurs during the PDR 
life cycle review. 

2. A Center-organized review of the results of the life cycle review for the CMC to determine 
readiness to proceed to KDP-C. 

3.   A DPMC (the CR) and subsequent approval by the SMD AA for Category-2 and -3 projects 
to enter Phase C (this constitutes KDP-C), or for Category-1 projects, to proceed to the 
Agency PMC for approval to enter Implementation Phase C. 

4.   For Category-1 projects, an approval review before the Agency PMC, which constitutes 
KDP-C for this category. 
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Figure 5-5. SMD Transition Process for KDP-C 

The following paragraphs describe this process for projects and then for programs. 

5.5.1 Project Approval 

During Formulation, project teams plan normal design and programmatic reviews to allow the 
implementing Center or organization to judge project readiness for Implementation.  The 
reviews typically involve a technical design readiness aspect, addressed in a PDR, and 
programmatic readiness, addressed in a subsequent meeting with the CMC.  The CMC 
considers the PDR technical design assessment while also addressing cost, schedule, risk, 
and risk management.  The SRB, established for the project according to NPR 7120.5, 
consists of members appropriate to the subjects to be reviewed, but with no direct association 
to the project.  The Board Chair, charter and membership of this Board are approved by the 
SMD AA, the Center Director, IPAO, and the Technical Authority in accordance with NPR 
7120.5.  Note:  Per NPR7120.5, some Category 2 and Category 3 project SRBs do not require 
IPAO involvement or approval.   

All projects require an independent assessment as a prerequisite to the KDP-C.  The SRB, in 
reviewing the project at the PDR, performs this function.  The SRB assesses whether the 
project has completed Formulation objectives.  In rare cases, SMD may use the LaRC SOMA, 
a Center-based Independent Review Team, or other organization to field the Non-Advocate 
team, depending on the project category.  If there is no existing SRB, the PE coordinates 
establishment of such a Board and its review charter with the project.  

After the PDR’s completion, the SRB Chair presents preliminary findings to the project for 
correction of any misinterpretations of the data collected, and then to the CMC at a KDP 
readiness review.  As the findings are modified and finalized, the SRB Chair communicates 
changes to the Project Manager, Program Manager and the PE.  Afterwards, the CMC decides 
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if the Center supports the project seeking confirmation, and whether to recommend 
Implementation.  If the CMC does not recommend transition to Implementation, Center 
management will contact SMD management to request that the project remain in Formulation 
to address whatever deficiencies were identified as the rationale for not proceeding to 
Implementation.  If SMD agrees, the confirmation process is postponed. 

Before the KDP-C, the PE provides to SMD senior management the proposed project’s PLRA 
to the Program Plan, containing the NASA HQ-controlled Level-1 requirements.  The PLRA 
was baselined by the Science Division for KDP-B, however changes are anticipated during 
Phase B and the final version is due prior to KDP-C.  (Note:  This document should be signed 
by all required parties, including concurrences, before the KDP-C, however in some cases, the 
SMD AA may have not yet approved it prior to the KDP-C.)  

Prior to the DPMC KDP-C, the PE pre-briefs the DAA/P, reviewing the proposed Decision 
Memorandum and any major issues affecting Confirmation.  Pre-Confirmation briefings by the 
project and the SRB Chair are required only if explicitly requested by the DAA/P. 

All the items in the Formulation Checklist of Section 5.4.5 should be completed before the 
approval meeting, and the PE should discuss the status of these items at the meeting.  The 
SMD AA, as approval authority, will not confirm the project to proceed without its program 
having a signed Program Plan and PCA, and the project having a PLRA either signed or ready 
to sign.  The status of any of the other items on the checklist is subject to examination for 
completeness.  If not complete, approval may be denied or may be conditional. 

Upon CMC recommendation that the project proceed to Implementation, the PE schedules the 
KDP-C and coordinates all other reviews and activities prior to convening the KDP-C.  
Nominally, a CMC, if applicable, and DPMC are scheduled in preparation of the APMC/KDP-C.  
At the KDP-C:  

 The Project Manager and/or PI provides a brief project summary, including the science the 
project is expected to accomplish along with the Level-1 requirements and mission success 
criteria.  

 The Project Manager provides current project status; addresses high-level risks and their 
mitigation plans, and provides descope plans.  

 The SRB chair presents board findings and recommendations. 

 The Project Manager provides a response to the SRB findings.  

 A representative of Center management presents the CMC results and the Center’s 
recommendations.  

 The Program Manager provides the Program Office assessment and recommendations.  

 The DD provides the Division’s assessment, as well as recommendations and rationale. 

With this input, the DPMC assesses the mission’s prospect of being able to meet the science 
objectives on schedule and within budget and documents the results, actions and 
recommendations to the SMD AA in the Decision Memorandum.  The DAA/P decides whether 
to authorize project transition to Implementation, if Category 2 or 3, or to allow the project to 
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proceed to the Agency PMC for final approval, if Category 1.  With the SMD AA’s “confirm” 
decision to proceed, the SMD AA signs the PLRA if there are no outstanding items in the 
PLRA and if the PLRA has not already been approved.  The Decision Memorandum is signed 
at the DPMC before the meeting adjourns, if possible. 

For Category-1 projects (and selected Category-2 projects as requested by the NASA AA), the 
PE, with concurrence of the DAA/P and the Program Manager, notifies the APMC Coordinator 
to schedule the KDP-C review.  The PE will try to schedule the APMC as soon as possible 
after the KDP-C.  At the APMC meeting, the Project Manager presents a summary of the 
project, including a summary of CMC and DPMC results, a summary of project risks, and a 
descope plan.  The SRB findings are presented either by the SRB Chair or one of the SRB 
members.  The project responds to the SRB findings, and SMD management makes its 
recommendation to the APMC.  The NASA AA, who chairs the APMC, is the decision 
authority.  If the transition is for a project within an existing program, the APMC may also 
expect a PCA updated to include the new project, which would be provided to the NASA AA to 
sign. 

After a successful approval, the PE works with program and project personnel to close all 
actions and recommendations from the DPMC and/or APMC as soon as possible.  Some 
action closeouts may be required before the project receives approval to actually begin Phase 
C.  A press release announcing the project’s movement into Implementation may be desirable 
after the approval letter is sent to the PI and/or the project.  The PE works with the SMD front 
office, the Program Office, and the SMD-embedded OC representative to generate this 
release.  The RMD releases the corresponding funding to the project in accordance with the 
approved budget plan.  If there are outstanding items in any documentation, confirmation may 
be withheld until they are resolved or may be granted on the condition that they are resolved in 
a timely manner.  Implementation funding to the project may also be withheld until such issues 
are resolved.  Documents to be baselined under configuration control at this time are specified 
in NPR 7120.5E Appendix I and include the PLRA and the Project Plan.  

Non-Confirmation.   A “non-confirmation” decision by the SMD AA at the KDP-C or a non-
approval from the APMC can direct the project back to the Center for further Formulation, or it 
can halt any further effort.  This non-confirmation decision is documented in the Decision 
Memorandum and in a letter drafted by the PE for SMD AA signature.  Changes in budget or in 
strategic plan criteria used to assess the project, or changes within the program or project that 
violate the original approval criteria, could necessitate reformulation and reevaluation for re-
baselining.  The project returns to Formulation, addressing whatever deficiencies are identified 
as the rationale for not proceeding to Implementation.  If non-confirmation is still the chosen 
option, the PE should ensure that all appropriate stakeholders are notified consistent with 
SMD’s process documented in “Major Event/Major Decisions Notification Timeline” (see 
Appendix A.1.2) and that the appropriate lessons learned are captured in an archive such as 
the on-line Lessons-Learned Information System (LLIS). 

5.5.2 Program Approval 

The process for program approval varies depending on the type of program.  Single-project 
programs and tightly coupled programs will, in nearly all cases, follow the project approval 
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process defined above in Section 5.5.1, with the addition of the necessity to complete the 
program-level documentation in addition to the project documents.  For multi-project uncoupled 
and loosely-coupled programs, the program is generally approved for Implementation at the 
same time as the first project in the program, so that a KDP-C and an APMC meeting would 
have both a program component and a project component.  While it is theoretically possible for 
the program to be approved and the project not to be approved, this situation is unlikely.  
Projects approved for Implementation must reside within a program also in Implementation. 

This activity leads to a decision by the NASA AA at KDP-I as to whether a new Program is 
ready to proceed from Formulation to Implementation.  In addition to the program having 
accomplished the necessary activity to justify a transition in mission phase, a PCA and 
Program Plan are required for each new program.  The proposed PCA needs to be pre-
coordinated with the OCE to ensure consistency on content and format.  The Program 
Manager writes the Program Plan and the Center Director and the SMD AA approve it, with 
prerequisite concurrences as each signee requires.  The signed Program Plan, and a PCA 
ready for the NASA AA’s signature, should be available at the APMC meeting. 

For all new programs, the program SRB will conduct a Non-Advocate Review as a part of the 
Evaluation process during Formulation.  For a new multi-project program being considered 
along with its initial project, this review may cover both the program and the project.  The 
results will be presented to the CMC as one element of their readiness review.  After Center 
management agrees with proceeding, the PE schedules the KDP-C with the DPMC.  The SRB 
brings their findings to the KDP-C, and the Program Manager presents program status.  Upon 
a “confirm” decision by the SMD AA at the KDP-C, SMD will schedule KDP-I with the APMC to 
seek approval from the NASA AA on the program transition to Implementation. 

The PE, with concurrence of the DAA/P, the DD, and the Program Manager, notifies the APMC 
Coordinator to schedule the KDP-I review, which should occur as soon as possible after the 
DPMC KDP-C.  At the APMC meeting, the Program Manager presents a summary of the 
program.  The SRB Chair conveys their results and findings.  SMD responds to the SRB 
findings, and makes its recommendation to the APMC.  If the APMC recommends transition to 
Implementation, this recommendation is provided to the NASA AA with the proposed PCA. 
Approval of the new program to proceed to Implementation is usually conveyed by the NASA 
Associate Administrator to the SMD AA at the Agency APMC and is subsequently made official 
by the NASA AA’s signature, along with that of the SMD AA, on the PCA.  

With the NASA AA’s approval, the SMD AA can authorize the transition of the program to 
Implementation.  The signed PCA and the Program Plan form the baseline for Implementation. 
If there are outstanding items in the Program Plan, such items should be resolved and then 
presented to the SMD AA in a subsequent meeting.  If the APMC does not recommend 
transition to Implementation, or if the NASA AA does not approve the transition, the program 
may remain in Formulation, addressing whatever deficiencies are identified as the rationale for 
not proceeding to Implementation, may be re-baselined, or may be terminated.  If the latter is 
the chosen option, the PE should ensure that the appropriate lessons learned are captured in 
the Lessons-Learned archive. 
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5.6 Implementation  (Phases C, D, E and F) 

The Implementation phase conducts the approved program/project requirements and plans. 
Project Implementation includes Final Design and Fabrication (Phase C), System Assembly, 
Integration and Test, and Launch (Phase D), Operations and Sustainment (Phase E), and 
Closeout (Phase F).  The process focuses on translating the design products that come from 
Formulation into the production of formal output products and services for the customer. 
During Implementation, the PE and Program Manager work together to ensure the following 
actions and information are developed and documented: 

 Update Program and Project Plans as required. 

 Update and sign CADRe that supports each of the project’s major milestone reviews; SRR, 
PDR, CDR, LRD, and End-of-Mission (EOM). 

 For KDP-C and Rebaseline, ensure that a program or project generated cost-and/or 
resource-loaded development schedule and a probability calculation of meeting both the 
cost and development schedule targets have been developed for both the 50% and 70% 
Joint Confidence Level (JCL). 

 Conduct an annual review of the PCA and update it, if necessary. 

 Finalize control plans per NPR 7120.5, such as the Project Data Management Plan. 

 Finalize agreements with other NASA and non-NASA U.S. organizations. 

 Finalize tracking and network usage requirements. 

 Finalize international agreements with foreign partners, either LOAs or MOUs or IAs as 
required. 

 Finalize any required domestic interagency agreements. 

 Finalize NEPA compliance documentation. 

 Finalize planetary protection implementation plans, if required. 

 Finalize Orbital Debris Assessment. 

 Finalize Project Protection Plan. 

 Generate HQ Mishap Preparedness and Contingency Plan (MPCP) Appendix 

 Perform the Nuclear Launch Safety Approval process, if sufficient nuclear material is 
present on the spacecraft. 

 Receive Launch Readiness Statement from Center. 

 Support the Safety and Mission Success Review. 

 Conduct Mission Readiness Board for the DPMC, preparatory to launch, which serves as 
KDP-E. 

 Generate any other program and project-unique documentation specifying NASA HQ 
requirements or constraints. 
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5.6.1 Phase C – Final Design & Fabrication 

NPR 7120.5 designates the Program and Project Managers at the Centers as responsible for 
implementation of missions, along with PIs for PI-class missions.  HQ does not have day-to-
day management responsibility; however, missions are selected to fulfill specific portions of the 
NASA Science Plan, and the SMD AA has a vested interest to ensure that implementing 
organizations carry out assigned projects effectively.  The SMD AA assigns responsibility, 
through a Science Division, to the PE and PS for tracking the performance of a project against 
the program-level requirements and against the schedule and cost cap.  NPD 8020.7 assigns 
responsibility to the PPO for ensuring compliance with NASA planetary protection policy and 
requirements. 

While the Program Manager implements the program through direction to the Project 
Managers, the PE conducts program/project assessment and reporting tasks during 
Implementation as described in Section 5.8.1.  The PE works with the program and project to 
monitor the performance metrics identified in the Project Plan, and reported by the project to 
the CMC.  The PE attends the monthly and quarterly status reviews by the projects to Center 
management.  This is done to ensure the direction given to projects is consistent with the 
Agency governance model and SMD science objectives.  The PE makes an independent 
assessment of the project progress against established metrics.  He/She reports assessment 
results to SMD management during the regular monthly flight program review with the DAA/P.  
Such PE independent assessments continue throughout the project’s life.  In addition, the PE 
becomes a primary advocate for the project in the launch vehicle manifesting process with the 
HEOMD.  Support of Flight Planning Board meetings is essential to maintaining proper 
communication.  

Another key task is to monitor the progress of implementing domestic and international 
agreements through the system, from collection of negotiated requirements from the projects 
to the drafting of the agreement in the OIIR, to the progress through the various departments 
and agencies that must provide approvals.  The Science Pending International Agreements 
Database (SPIAD) (see Section 5.7.1.4) and the associated monthly meetings held with OIIR, 
organized by SIMD, are a means of doing this.  

Throughout the Phase C & D development period, the PE should also maintain a contact list of 
key stakeholders to notify in the event of a significant anomaly or hardware mishap.  Contact 
information of key personnel for the pre-launch period is maintained in the Mishap 
Preparedness and Contingency Plan (MPCP).  The PE should also ensure that appropriate 
findings are incorporated into LLIS.  

5.6.1.1 Phase C Life Cycle Review (System Integration Review) 

Among the standard project reviews called out in NPR 7120.5 and further detailed, with 
entrance and exit criteria, in NPR 7123.1, is the System Integration Review (SIR).  While there 
may be SIRs held for components and subassemblies, the system-level SIR for the project’s 
deliverable product is the life cycle review leading up to KDP-D for SMD projects.  It is chaired 
by the SRB and marks the end of Phase C design and fabrication and the beginning of system 
assembly, integration and testing.  The SIR assesses the readiness of the subsystems and 
assemblies, software, and test procedures to begin final assembly.  It evaluates the continuing 
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compliance of the system against the applicable requirements and evaluates the readiness to 
proceed with system assembly and environmental testing.  For some smaller projects, the SIR 
may be combined with the Pre-Environmental Review, conducted prior to the beginning of 
environmental testing. 

5.6.1.2 Phase C to D Transition  (KDP-D) 

The PE schedules the DPMC and ensures presenters can support it.  If there are interagency 
or international partners, the PE, with assistance from the OIIR, coordinates the participation of 
the appropriate partner organization.  At the DPMC meeting itself, the SRB Chair presents the 
Board's findings and recommendations.  The project presents a project status summary 
including readiness for system integration, the results of the CMC, responses to the SRB 
findings, and the recommendations of the CMC.  The recommendation of the Program Office is 
also presented.  The DPMC hears the findings and recommendations and assesses the 
prospect of the mission being able to continue to meet the science objectives on schedule and 
within budget.  If the project is a Category-1 mission, the Council makes a recommendation to 
the SMD AA on whether or not to proceed to the Agency PMC to seek approval to transition to 
Phase D, unless the NASA AA has delegated the KDP-D decision to the SMD AA.  If the 
project is not a Category 1, (or if it has been delegated) the DPMC recommends continuation, 
with or without actions, and presents the results to the SMD AA as the decision authority. 
Conclusions, rationale, recommendations and actions from the DPMC are documented in a 
PE-generated Decision Memorandum, which is signed at the end of the meeting, if possible.  A 
positive decision by the SMD AA, approves the project to proceed to Phase D.  This approval 
process is summarized in Figure 5-6 and, as with earlier KDPs, consists of either 3 or 4 steps, 
depending on mission category.   

5.6.2 Phase D – Integration, Test and Launch 

Phase D begins after KDP-D approval and final assembly of the deliverable system (whether a 
spacecraft or an instrument) commences.  It also includes system-level environmental testing, 
delivery to the launch site for launch processing, launch operations, and in-orbit checkout.  The 
PE responsibilities continue from Phase C, as defined in section 5.6.1 above.  However, there 
are new tasks associated with preparation for launch, for mission operations and for conduct of 
KDP-E. 
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Figure 5-6:  SMD Transition Process for KDP-D 

5.6.2.1 Launch Preparation and Support 

The following basic set of documents is required prior to the launch of any given mission:  

 Compliance with NEPA necessitates developing a Categorical Exclusion document, an EA, 
or EIS, and their associated decision documents. 

 Compliance with planetary protection requirements. 

 NEPA Nuclear safety launch approval, if sufficient nuclear material is present on the 
spacecraft. 

 Appropriate Contingency and Emergency Preparedness Plans. 

 A statement from the implementing Center Director certifying readiness for launch.  

Figure in Appendix E, “Launch Preparation Documentation Process,” provides an overview 
flow chart for the required documentation.  The detailed SMD instructions for executing the 
NEPA process (per NPR 8580.1), the launch approval processes (per NPR 8715.3) and for 
nuclear emergency preparedness (per NPR 8715.2) are contained in the Appendix.  

Instructions for writing the Project Mishap Preparedness and Contingency Action Plan (per 
NPR 8621.1) are given in Appendix H.  

NPR 8020.12 and the mission planetary protection categorization letter provide guidance on 
compliance with planetary protection requirements, which are implemented as described in 
project planetary protection documents. 

The order of document preparation is based on time to satisfy the legal requirements and on 
project complexity.  In general, NEPA and planetary protection compliance commences in 
early Formulation when a broad range of alternative approaches for the mission is being 
considered.  If sufficient nuclear material is anticipated, then the Nuclear Launch Safety 
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Approval process commences in Formulation.  The PE, working along with the Project and 
Program Offices, must ensure the process begins soon enough to allow it to complete before 
the launch readiness reviews.  The PE also determines if there are mission-unique 
requirements that necessitate the preparation of additional pre-launch NASA HQ documents. 
The PE executes the NEPA and Nuclear Safety Launch Approval Compliance Processes, 
working closely with the designated SMD NEPA compliance representative and the OGC.  The 
SMD work instruction in Appendix E provides direction and guidance for both processes. 

Flight projects must submit an Environmental Management Plan to describe how the project 
intends to enable the satisfaction of NASA NEPA requirements for environmental review.  
Before completing the NEPA process, no NASA official can take an action that would (1) affect 
the environment or (2) limit the choice of reasonable alternatives.  Accommodating 
environmental requirements early in project planning ultimately conserves both budget and 
schedule.  Launches involving the use of small quantities of radiological material for science 
instrumentation usually only require reporting or assessment, review and approval within 
NASA.  However, for any U.S. space mission involving the use of radioisotope power systems, 
radioisotope heating units, nuclear reactors, or a major nuclear source, nuclear safety launch 
approval must be obtained from the Office of Science and Technology Policy (OSTP).  The 
approval decision is based on an established and proven review process that includes an 
independent evaluation by an ad hoc Interagency Nuclear Safety Review Panel (INSRP) 
comprised of representatives from NASA, the Department of Energy (DOE), the Department of 
Defense, and the Environmental Protection Agency, with an additional technical advisor from 
the Nuclear Regulatory Commission.  A positive Nuclear Launch Safety Approval decision is 
mandatory for launch. 

At least one month prior to launch, and prior to the Safety and Mission Success Review 
(SMSR), the PE finalizes the NASA HQ Mishap Preparedness and Contingency Plan per 
instruction in Appendix A.2.2.4 and in accordance with NPR 8621.1, “NASA Procedural 
Requirements for Mishap Reporting, Investigating, and Recordkeeping,” and obtains approval 
signatures.  (Draft and baseline versions were required earlier in the life cycle by NPR 7120.5.)  
The PE will have pre-coordinated its development with the HQ Office of Safety and Mission 
Assurance (OSMA), and negotiated concurrences with the appropriate parties to obtain 
approval from the SMD AA.  The PE also verifies that the LSP-generated Contingency Plan for 
the launch vehicle is finalized and also the Emergency Preparedness Plan, if the payload 
contains nuclear materials.  All of these documents should be complete and signed by the 
SMSR. 

5.6.2.2 Phase D Life Cycle Reviews 

Among the standard project reviews called out in NPR 7120.5 and further detailed, with 
entrance and exit criteria, in NPR 7123.1, is the Operations Readiness Review (ORR).  The 
ORR examines the operational approach of the entire system, including flight and ground 
hardware, software, personnel, procedures and documentation, to ensure readiness for both 
launch operations and for mission operations during the prime mission, with particular focus on 
readiness of the Ground Data System and the Mission Operations System.  It is the final 
review chaired by the SRB, and is briefed at the subsequent KDP-E management reviews. 
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Approximately a month before launch, the MRR is held with the implementing CMC, initiated 
by the project.  The CMC hears from the SRB concerning the ORR results and evaluates the 
readiness of the flight system and the project for launch and for mission operations.  After this 
review, a statement from the implementing Center Director is prepared certifying the Center’s 
readiness for launch, as indicated in Appendix E.  After the MRR, the project works with the PE 
and OSMA at HQ to schedule the HQ pre-launch reviews covered in the next section with the 
technical authorities and SMD.  

5.6.2.3 Phase D Transition Reviews and KDP-E  

Approximately three weeks before launch, following the MRR with the implementing CMC and 
prior to the Mission Readiness Board (MRB) with SMD, the SMSR will be held.  This review is 
scheduled by OSMA based on the launch manifest, but the PE should contact the SMSR 
scheduler well ahead of time to ensure the date is properly coordinated.  The SMSR is jointly 
chaired by the HQ OSMA Chief Officer and the NASA Chief Engineer, representing the 
technical authority of their respective disciplines. It is the forum for the responsible SMA 
officers and chief engineers from the implementing Center; the Project; the launch vehicle 
organization (usually KSC's Launch Services Program); and any other interested parties to 
provide the SMSR co-chairs with an integrated Safety, Mission Assurance and Engineering 
assessment upon which to base an operational decision of launch readiness.  Figure 5-7 
illustrates the flow of reviews leading up to launch and to Phase E. 

 

Figure 5-7:  Launch Approval and KDP-E 



 
NASA Headquarters 

Science Mission Directorate 
Management Handbook 

 

 

 110 October 2013 
 

Per NPD 8020.12, after a planetary protection pre-launch review, the PPO is one of many 
entities required to concur on launch approval.  The MRB is held with the DPMC as soon after 
the SMSR as possible.  The timing and review content of the MRB are coordinated by the PE, 
who schedules it on the DPMC calendar.  This review typically includes a brief description of 
the mission and its science objectives, results of any risk assessment reviews including 
discussion of principal residual risks, readiness for launch including residual work to be done, 
the launch sequence of events, and a summary of Public Affairs plans for launch.  The results 
of the ORR are presented by the Chair of the review board, usually the SRB.  The conclusions 
from the SMSR are briefed by OSMA.  The Program Manager provides the Program Office's 
assessment of readiness for launch.  The SMD AA receives the Launch Readiness Statement 
from the responsible Center Director, which lists the principal remaining concerns of the 
Center, if any.  If the Launch Readiness Statement is acceptable, the SMD AA authorizes the 
SMD senior representative to the launch readiness reviews at the launch site to give the “Go” 
for the Mission Directorate, with appropriate caveats on remaining work before launch.  It also 
serves as the “Go” for operating the mission after launch and entry into Phase E, thus the MRB 
is also KDP-E (for all missions except those Category 1 projects with nuclear power sources 
onboard, where a subsequent Agency PMC is necessary.)  Figure 5-8 illustrates this process 
flow.  Conclusions, recommendations, rationale and actions from the DPMC are documented 
in a PE-generated Decision Memorandum, which is signed at the end of the meeting if 
possible. 

 

Figure 5-8:  SMD Transition process for KDP-E 

As these reviews for the spacecraft are occurring, at KSC there is a similar set of reviews for 
the expendable launch vehicle (ELV) initiated and chaired by the Launch Services Program.  
These lead up to the Flight Readiness Review (FRR) a week before launch, which reviews the 
readiness and open items for the ELV.  The spacecraft project presents a very brief status at 
the FRR and the SMD representative will be called upon to voice Mission Directorate 
readiness, but the review is largely about the launch vehicle.  Finally, about two days before 
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launch, the Launch Readiness Review will be held to check final status of all elements and 
give a “GO” for beginning the launch countdown.  The project and SMD both provide a “GO” 
for launch.  The Certificate of Flight Readiness is signed and the various organizations 
proceed to the launch. 

5.6.3 Transition to Science Operations (Phase D to E) 

The MRB serves as KDP-E and gives the Mission Directorate’s go ahead to both launch and to 
operate.  Unlike for other KDPs, where the next phase begins a few days after the KDP, the 
transition of a flight project from Phase D to Phase E doesn’t occur until after on-orbit check-
out has been completed, typically 30 to 90 days after launch.  This spacecraft checkout is 
usually performed by the spacecraft launch team, while a different team may be preparing to 
assume responsibility for mission operations.  To effect this transition from the launch and in-
orbit checkout period to mission operations, NPR 7120.5 requires a Post-Launch Assessment 
Review (PLAR) to be presented to a CMC-chartered review board.  Phase E begins after this 
review and transition is complete. 

At some Centers, there is a transfer of responsibility for the flight project from a development 
organization to one that specializes in MO&DA.  This may involve a change in Project Manager 
and other key staff.  The CMC may conduct a Receiving Review with the transferring and 
receiving organizations, examining the readiness to move the project, and considering such 
factors as the state of the spacecraft health, completeness of in-orbit checkout, readiness of 
the operations center to inherit responsibility, plan for retention of pertinent flight system 
development data, the thoroughness of training of the flight operations team, and the 
qualifications of any new members of the team.  As a final step before the actual transfer, SMD 
may request the Center to present a summary of the Receiving Review to the DPMC for 
concurrence.  Sometimes the Receiving Review fulfills the NPR 7120.5 requirement for a 
PLAR or can be combined with the PLAR.  In some instances, this review responsibility may 
be delegated by the DPMC to the respective Science Division.  

PE responsibilities continue during the MO&DA phase; however, a different PE may be 
designated for science operations.  With a handover, the outgoing PE ensures the incoming 
PE has all the pertinent project-related files and background information for understanding the 
mission, spacecraft, operations team, and any special considerations.  The PS assumes 
additional responsibility during Phase E, working in close coordination with the PE.  
Sometimes the same person serves as PE and PS.  Thus science management elements of 
MO&DA are usually merged with program management elements into science operations.  
The project may reissue the Project Plan with a focus on Phase E operations, and the PE 
reviews and concurs, if appropriate, on this revision of the Plan.  The Program Manager must 
approve the revised Project Plan, but in some science Divisions, the Program Manager's role 
decreases or changes during mission operations. 

5.6.4 Phase E - PE and PS Responsibilities during Operations 

The PE and PS monitor the activities of the science operations including both spacecraft and 
instrument health and safety.  They ensure the process by which science data are collected 
and processed is such as to achieve the overall mission objectives.  They monitor the progress 
of the mission toward achieving its Level 1 science requirements and mission success criteria. 
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The PE is the lead for monitoring engineering activities, while the PS is the lead for monitoring 
and guiding data analysis activities. 

The PE provides to HQ management insight into the mission operations functions, including 
spacecraft health and safety, anomaly tracking and recovery, spacecraft and instrument 
performance, ground systems hardware/software maintenance, spacecraft tracking and 
telemetry operations, orbit/trajectory status and orbital debris status, as appropriate. 

The PS is responsible for ensuring that a validated dataset is released to the community on 
schedule, that the NASA open data policy is followed, and that science results are documented 
in relevant scientific journals.  The PS is also responsible for soliciting guest investigators and 
other research activities that use the mission data. 

The PE is responsible for supporting DPMC operations should a Critical Event Readiness 
Review be required for the mission, e.g., initiation of science activities following a cruise phase, 
mission reconfiguration following an anomaly, or handover of operations to a partner.  The PE 
will work with the PS and the DD to determine the gate products appropriate to the critical 
event. 

The PS and PE are jointly responsible for initiating mission extension activities.  These include 
soliciting a proposal from the project and establishing a process for proposal evaluation.  This 
process usually includes submission to a Senior Review, which may be run by a separate 
Senior Review Program Officer.  (See Section 5.9.1 “Senior Review”).  The PE will work with 
the DD to accept, modify, or reject the proposal and establish needed budget authority for 
operating in the extended phase.  Upon approval for extended mission, the PE takes steps to 
update international or interagency agreements. 

5.6.4.1 End of Prime Mission Review 

At the end of the prime mission, the PS and the PE will jointly conduct an End of Prime Mission 
(EOPM) review.  The objectives of the EOPM review are twofold:  (1) evaluate and document 
how the mission achieved its Level 1 science requirements and mission success criteria and 
(2) identify lessons learned based on the actual operations which can be used to improve 
future missions.  The PS is responsible for the first objective, the PE for the second.  The 
EOPM may be conducted formally with an external or independent panel, or may be an 
informal review/evaluation with the PE and PS.  It is not considered a gate review, but the 
EOPM results will be considered when inviting the mission to propose for an extended mission. 

5.6.5 Phase F - Data Analysis & Closeout 

After the flight mission itself has come to an end, including all mission extensions, and the 
spacecraft has been turned off, disposed of and/or passivated, most science missions continue 
for a period of time performing analysis of the returned data and submission of processed data 
to appropriate science data archives.  During this time, portions of the ground system may 
remain intact for data processing.  The PS will monitor the data analysis process and ensure 
that data drops to the science data archive are complete and made according to the 
established schedule.  After all funded effort is complete, the PE will verify that the 
Decommissioning Plan has been fully implemented, dispositioning of all flight and ground 
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hardware, ground systems, and any returned samples, engineering telemetry from the mission 
has been appropriately archived, and that documentation of key Lessons Learned into LLIS or 
a similar archive is accomplished. 

5.7 Management Activities through All Phases 

This section covers Headquarters program/project management topics that apply during all 
phases in both Formulation and Implementation.  

5.7.1 Program/Project Assessment and Reporting 

With nearly 100 SMD projects in pre-Formulation, Formulation, Implementation or Operations, 
one of the PE’s key tasks is to help condense the large volume of information from the projects 
to a manageable, meaningful stream that correctly depicts project status without overwhelming 
SMD senior managers with details.  The PE also uses this information to assess project 
performance and anticipate problems.  Regular reporting to the SMD management chain is 
critical to maintaining overall knowledge of the Directorate's condition and to enabling action to 
solve identified problems.  There are several tools in use to help convey this information.  Most 
of these are hosted on the ScienceWorks server, described in Section 9.2, “ScienceWorks 
Web Portal.”  Note that accessing any part of ScienceWorks requires passing through NASA’s 
Access Launchpad with the appropriate user name and password. 

5.7.1.1 Weekly Reporting 

For all projects that have entered Formulation, the PE tasks the project to submit short weekly 
status reports each Friday using the SMD Weekly Report electronic system, located on the 
ScienceWorks server and accessed from the ScienceWorks home page or separately at this 
web address: https://ossim.hq.nasa.gov/ossim/.  These reports capture, at a very brief 
summary level, the most significant project accomplishments for that week.  Weekly reporting 
should continue throughout development and the project’s prime operational mission. 
Reporting during extended missions can be reduced to major events only.  The PE edits the 
report as necessary for his/her projects on Friday afternoon or Monday morning, adding HQ-
unique information as appropriate.  The SMD Chief Engineer, or designee, performs a final 
quality edit and archives the report on Monday afternoon.  The SMD Weekly Programmatic 
Report is a compilation of the individual status reports archived on the ScienceWorks server 
website for SMD management access. 

5.7.1.2 Monthly Reviews 

SMD holds monthly reviews with the projects, with the SMD DAA/P and with the SMD AA.  To 
meet monthly, quarterly and annual oversight requirements, the PE as well as the SMD PCAT 
assess program and project progress and performance against the program-level 
requirements, cost plan and/or EVM performance data, liens and threats, and development 
schedule.  In normal project reporting, the PE receives monthly status and progress reports 
from the project and the Program Office.  These are accomplished either through visits to the 
project, videoconferences, or telephone conferences.  

Prior to monthly reviews with the projects, the projects upload their presentation material 
electronically into the "Project" area of the SMD Monthly Program Review reporting system, 
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located on the ScienceWorks file server and accessed from the ScienceWorks home page or 
from this web address:  https://ossim.hq.nasa.gov/sprogrev/.  The SMD PCAT provides its 
independent assessment to the PE.  The PE then creates monthly project assessment as well 
as the SMD PCAT reports for electronic presentation to SMD management, and uploads these 
reports to the ScienceWorks server in the "Program" area of the same Monthly Reporting site. 
The presentation is made by the PE to the DAA/P, the SMD Chief Engineer and cognizant 
Science DD and Deputy DD at the monthly Flight Program Review (FPR).  This is followed a 
few days later by Division presentations at the SMD Monthly Review to the SMD AA, 
applicable other offices at HQ and representatives from each Center that implements SMD 
projects.  These presentations are uploaded into the "Directorate" area of the same website.  
In general, the DDs make this latter presentation, using information provided by the PE. 
Information presented at the SMD Monthly Review is more summary in nature, because of the 
shorter length of the meeting and its open nature.  SMD senior staff members also present 
status at the SMD Monthly Review. 

The PE conducts ad hoc assessment and reporting of his/her findings whenever necessary to 
SMD management for programs or projects that are projected to have high development costs, 
unusually high public or NASA visibility, or other unique features.  The PE especially performs 
these tasks for programs or projects experiencing unusual difficulties.  This reporting often falls 
outside the normally scheduled cycle. 

5.7.1.3 Milestone Database 

This electronic database of program and project milestone dates is accessed from the 
ScienceWorks home page or from this web address:  https://ossim.hq.nasa.gov/milestones/. 
The PE maintains the program and project milestone dates on a monthly basis, which allows 
SMD management rapid access to programmatic high-level milestones.  

5.7.1.4 Science Pending International Agreements Database  

SPIAD is an electronic database, accessed through the ScienceWorks home page or 
separately at:  https://ossim.hq.nasa.gov/intl/ that contains the status of work on all 
international agreements that are in process by the OIIR.  It also includes select data about 
those international agreements that have been finalized since the database's establishment. 
This database, managed jointly by SMD and OIIR, is the primary tool for prioritizing the 
workload of those working on the international agreements in both organizations.  This allows 
the PE to ensure limited resources are being placed on the most critical agreements.  The 
database is managed under the oversight of the International Agreements Coordinator in 
SIMD. 

5.7.1.5 Requirements Management System 

The Requirements Management System (RMS) is an electronic records repository, located on 
ScienceWorks via the home page or separately at:  https://ossim.hq.nasa.gov/smdrms/.  RMS 
is the official repository of approved program and project documentation.  All official program 
and project documents and letters covered in this chapter, after signature, are to be converted 
to PDF files and uploaded into the RMS.  Signed copies of Decision Memoranda from DPMC 

https://ossim.hq.nasa.gov/sprogrev/
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meetings are to be scanned and uploaded to RMS.  The system also contains a set of semi-
official information on each program and project, including names of key individuals, the 
budget, the target launch date, mission classification, project category, launch vehicle, and the 
organizations involved in project management, science management, and spacecraft and 
instrument development.  The PE is responsible for ensuring that RMS contains the latest 
information and documentation.  New or revised documents are sent to the RMS custodian, 
located in the SMD Front Office, for upload, with direction as to where to place it. 

5.7.1.6 Baseline Performance Review Quarterly Report 

Once a quarter, a program/project assessment review of Science Directorate activity is 
presented to the Agency PMC at the Baseline Performance Review (BPR) covering current 
status and performance against plan of Category 1 and 2 projects and their encompassing 
programs.  While the emphasis is generally on Category 1 and 2 projects, the BPR may 
request information on any SMD activity.  The SMD Chief Engineer presents an independent 
assessment generated by a team of OCE, Office of Chief Financial Officer (OCFO), and 
OSMA representatives to SMD.  The DAA/P presents a response and the SMD perspective on 
status and performance against baseline (management and Agency Baseline Commitment) 
plans.  These presentations are assembled from the various sources mentioned above, and 
are prepared and assembled by the SMD PCAT.  The PEs review the independent BPR 
assessment for factual accuracy and support the DAA/P in preparing the presentation material.  

5.7.1.7 Government Performance and Results Act Metrics 

SMD is required to submit performance metrics and narratives, in response to the Government 
Performance and Results Act (GPRA) Modernization Act of 2010 (GPRAMA) (see also Section 
8.3), to support the proposed new budget for the fiscal year commencing two years hence and 
the Operating Plan for the coming fiscal year.  The PE provides technical information, and 
schedule and performance milestones, to the appropriate RMD Program Analyst to support 
this activity, coordinating program/project reporting on established GPRAMA performance 
metrics for the past and current fiscal years.  This information is communicated primarily via 
monthly reporting at the SMD FPR, with additional information provided as needed for 
development of NASA’s Annual Performance Report.  The PEs also help to develop specific 
metrics for their programs/projects for future years. 

5.7.2 Budget Control, Descope, and Cancellation 

The Program Manager, the Project Manager, and the PE need to work as a team to maintain 
budget control, working in close coordination with the Program Director or Associate Director 
for Flight, the DD, the PS, the PA and Center management.  This includes: 

 Formulating the baseline budget, including the appropriate level of UFE 

 Determining the baseline cost target, which is incorporated into the PCA and Program Plan 
and its project requirements appendices 

 Generating decision memoranda after KDPs to contain both management baseline and 
external baseline budget numbers 

 Supporting the Planning, Programming, Budgeting, and Execution (PPBE) process, as 
described in Section 8.2, “Budget Process”  
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 Working with Program and Project Offices to understand budget categories and provide 
guidance to them on acceptable expenditures 

 Assessing the execution of the program, to include monitoring costs, risks and their 
mitigation strategies 

5.7.2.1 Cost Baseline Establishment and Control 

Probabilistic cost and schedule ranges, low and high, are established at Phase B (KDP-B) of 
Formulation.  At KDP-C and/or Confirmation Review (CR), the ranges are then fine-tuned into 
a management agreement (between SMD and the Project Manager) and an Agency Baseline 
Commitment (ABC), which is an external agreement (between NASA and external 
stakeholders) and are documented in a Decision Memorandum.  Projects that have been 
selected with a competitive AO will find their cost baselines established as cost caps to be 
enforced as stringently as possible for two reasons.  First, the assumption is that because of a 
funded, competitive Phase A, the proposing team will have made a thorough estimate of the 
project’s ultimate cost and the Technical, Management, Cost, and Other factors (TMCO) 
review will have done an independent estimate that will have been reconciled with the project 
estimate to come up with the cost cap number.  Second, since the selection was through 
competition, if NASA were to augment a project’s cost because of poor estimating or 
underbidding, it would send a message that the Agency stands ready to rescue any projects 
that overrun, which is likely to lead to additional underbidding in order to win.  This is not cost-
effective management.  

For all projects with a life-cycle cost estimate above $250 million (the definition of “Major 
Projects”), Congress and the Office of Management and Budget (OMB) have established cost 
control and reporting requirements, per the 2005 NASA Authorization Act and National 
Security Presidential Directive 49 (NSPD-49), U.S. National Space Policy, respectively.  These 
requirements include the publishing of baseline development cost and schedule targets and 
notification of any increases of 15 percent or more or slips of six months or more.  Moreover, 
projects which increase by 30 percent are subject to an additional provision of the law that cuts 
off funding 18 months after the increase becomes known and the Administrator and Congress 
are notified, unless Congress approves additional expenditures on the project beyond that 
point.  The Agency must also report annually to Congress on the status of major projects, and 
establish the external cost baselines for newly approved projects in the President’s Budget 
Request documents submitted to Congress.  The OMB direction also contains specific 
reporting requirements similar to those of the 2005 Authorization act, but requests additional 
information and includes all U.S. Agencies involved in space development programs.  This 
includes additional information requests on subcontracts of less than $50 million for projects in 
Formulation.  Such cost control and reporting requirements are incentives for NASA to avoid 
overruns. 

The intention for all projects is to refine the total life cycle cost during Phase B.  When the 
program-level requirements are ready to be finalized, the Project, Program, Center 
management, and SMD should be ready mutually to commit to the baseline development cost 
necessary to achieve the stated requirements, including appropriate UFE for the nature of the 
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project. They all must be prepared to take action if it is found that the established baseline 
costs will be exceeded. 

The Centers submit a Planning Programming Budgeting and Execution (PPBE) response 
yearly to describe their budget requirements for the coming fiscal year.  Their submission is 
based upon instructions and guidelines issued by OCFO and SMD.  The PE supports the 
development of the SMD instructions and guidelines by coordinating their development with 
the PAs, the PSs, and the DDs, and the other PEs working on missions or projects in a 
Division's programs.  The PE also supports the review of Center responses, makes 
recommendations to the DD, evaluates impacts of changes in the PPBE submission, and 
contributes to the determination of final operating plans. 

5.7.2.2 Descope Plans and Cancellation Reviews 

Provided that the HQ-controlled requirements are preserved and due consideration has been 
given to the use of UFE and planned schedule contingency, the project is required to pursue 
scope reduction and risk management as a means to control cost.  A descope plan must be 
prepared during Phase B, and be presented at the KDP-C for Implementation.  The Project 
Plan should define these potential scope reductions and the time frame in which they could be 
implemented.  The NASA Center(s) and SMD must agree to any scope reductions affecting 
the program-level requirements.  This is accomplished by the project requesting a change to 
the HQ-controlled requirements though the DPMC. 

During Implementation, the project will develop the mission within the established 
performance, schedule and cost requirements identified in the documents.  If at any time 
during development the Program Manager, Program Director or Associate Director for Flight or 
the PE believes that the project is unable to achieve the requirements, or that the project 
development cost is anticipated to exceed the baseline by either the Congressional 15 percent 
or 30 percent limit, or the schedule has slipped by more than 6 months, they must notify the 
DD, who initiates a management notification process.  Moreover, if a project is anticipated to 
exceed the baseline cost or schedule by an amount specified in its PCA or Program Plan, the 
Program Manager or PE can recommend to the SMD AA that a Cancellation Review be 
conducted.  A Cancellation Review is not required if the SMD AA agrees to change the 
requirements or if the project is able to demonstrate that cost growth is above and beyond their 
control or if they can descope the mission concept or design in order to stay within the 
technical, cost, and schedule constraints.  If none of these occurs, then it is appropriate to 
recommend a Cancellation Review (or it can be called a Continuation Review).  If SMD 
decides a Cancellation Review is in order, the NASA AA and the NASA Chief Engineer must 
be notified before the project or Center is contacted. 

At the Cancellation Review, the project presents to the DPMC:  

 The status of the project with respect to requirements. 

 Rationale for relief from the requirements. 

 Actions already taken to regain meeting the technical, cost, and schedule requirements. 

 Proposed further actions, and associated risks, to return the project's life cycle cost to 
within the cost baseline. 
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 The resulting re-planned schedule, if the change is to be granted.  

There may also be an Independent Cost Estimate (ICE) performed by an independent team if 
project life cycle cost is an issue, and it is presented at the review.  At the end of the review, 
the DPMC recommends, and the SMD AA decides, whether the project may continue 
development with approved changes to the requirements, if appropriate, or to cancel the 
project and to communicate the decision in writing to the Implementing Center.  For Category-
1 or -2 projects, the SMD AA submits a recommendation for cancellation to the NASA AA, who 
makes the final decision.  Any approved changes to the requirements for continuing projects 
are documented in a revised PCA and Program Plan or its project appendix. 

The Chief Financial Officer (CFO) may also call a cancellation review if they believe the project 
will exceed its external baseline development cost cap. In general, the CFO will only be 
reviewing those programs or Category-1 projects that report to the Agency PMC. If the CFO 
recommends cancellation at the conclusion of its review, the final decision will be made by the 
NASA AA. 

5.7.3 Ground Systems Data Management 

SMD manages several ground systems for NASA.  Among them are the range and tracking 
systems that support the suborbital sounding rocket program, the facilities that support high 
altitude scientific balloon activity, and several systems for data analysis and archiving of 
collected and processed mission science data.  These systems may fall under NPR 7120.5; 
NPR 7120.7, NASA Information Technology and Institutional Infrastructure Program and 
Project Requirements or NPR 7120.8, NASA Research and Technology Program and Project 
Management Requirements, at the option of the SMD AA and validated by the NASA Chief 
Engineer.  NPR 7120.5 has declared ground programs that directly support flight assets to be 
subject to the same policy as the flight projects themselves; however, unlike most flight 
projects, these ground networks do not have a definitive beginning and ending.  Nevertheless, 
they are required to develop and maintain a PCA and Program Plan.  Since many have been 
operational for years, they are firmly in Implementation, and thus are not subject to a project 
KDP, although any significant new projects may be.  

Some of these, like the Space Telescope Science Institute, the Spitzer Science Center and the 
Earth Science Data Information System are managed under the auspices of the same 
programs that manage the flight project that will collect the data. These have program/project 
documentation governed at the level of their umbrella program. Others, especially those that 
are multi-mission in nature, are managed as separate programs. These are subject to NPR 
7120.8 and its requirements and are tracked and reported in a manner similar to research 
projects. 

5.7.4 Risk Management 

Risk Management (RM) is an organized, systematic decision making process that is intended 
to efficiently identify, analyze, plan for handling, track, control, communicate, and document 
risks, leading to mitigations that increase the likelihood of achieving program/project goals.  
The requirements and information needed for applying risk management to projects, as 
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required by NPR 7120.5, are defined in NPR 8000.4, Risk Management Procedural 
Requirements.  PEs and Program and Project Managers should become familiar with NPR 
8000.4.  RM is a continuous, iterative process to manage risk in order to achieve mission 
success.  It should be an integral part of the normal program/project management and 
engineering processes.  In the event of a mishap, SMD has developed a Mishap Event 
Timeline on the procedures to be followed to properly respond to and document a mishap (See 
Appendix F). 

5.7.4.1 Responsibilities for Risk Management 

NPR 8000.4 defines specific risk management responsibilities for program management, 
project management, the governing PMC, the SMA organizations, the Systems Management 
Office (SMO), and both HQ and Center functional offices.  SMD personnel having 
management responsibility for programs and projects should be familiar with these formally 
defined roles.  SMD management personnel are required to accomplish the following activities: 

 Have a thorough understanding of the RM Process, which is composed of the six areas of 
risk identification, risk analysis, planning, tracking and control as defined in NPR 8000.4. 

 Assure that RM is performed within the project throughout the life cycle, with execution as a 
formal process at the initiation of Phase B. 

 Assure that RM is governed by a formally approved RM Plan.  This can be a Center-
defined RM Plan, a tailored version of a Center RM Plan, or a program or project-
developed RM Plan. 

 Provide periodic insight on the process for risk identification, with a special emphasis on 
assuring that the process is formally defined, continuous, objective, and thorough. 

 Provide periodic insight on the process for risk analysis, with a special emphasis on 
assuring the process is formally defined, continuous, objective, and thorough.  Risk 
analysis is concerned with evaluation, assessment, probability estimation, impact 
estimation, and categorization into a standard “Five by Five” presentation format plotting 
consequence versus likelihood. 

 Provide on-going insight into the process for risk planning, which includes handling, 
treatment, and decision-making.  

 Provide on-going insight on the risk tracking process, which includes monitoring and 
verification of the defined risk management process. 

 Prepare SMD position recommendations on project risk status for required presentations to 
the governing PMC. 

5.7.4.2 Documenting and Communicating Risk 

Effective RM requires open, clear, and ongoing communication.  The RM documentation 
process ensures that appropriate policies are understood, implemented, and maintained, and 
that a formal audit trail is developed to establish the origin of, and rationale for, all risk-related 
decisions.  PEs should verify that programs and projects under their auspices have the 
documentation and processes in place in order to meet the risk documentation and 
communication requirements as defined in NPR 8000.4, Section 2.7.  
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5.7.4.3 Planetary Protection 

Planetary protection applies to missions encountering solar system objects other than the 
Earth:  missions remaining in Earth orbit, or entering heliocentric orbit but not encountering 
other planetary bodies, do not have planetary protection requirements, as detailed in NPR 
8020.12 for robotic missions.  Mission categorization and planetary protection requirements 
are defined early in a project’s development and no later than the end of Phase A.  A Planetary 
Protection Plan is prepared before the end of phase B, and approved prior to the project’s 
PDR.  Any required planetary protection implementation documents (as detailed in NPR 
8020.12) are prepared before the end of Phase C and approved before the project’s CDR.  
The project Planetary Protection Pre-launch Report is submitted to the PPO no later than 90 
days before launch.  Planetary protection pre-launch reviews are held 2-3 months before 
launch and again just prior to the flight readiness review.  Chaired by the NASA PPO, these 
reviews form the basis for the certification for launch letter the PPO transmits to the SMD AA 
prior to launch.  A project Planetary Protection Post-launch Report is prepared and submitted 
to the PPO no later than 60 days after launch.  The PPO monitors mission operations, as 
necessary; reviews extended mission requests; and reviews the Planetary Protection End-of-
Mission Report.  For sample return missions categorized as “Restricted Earth return”, 
additional required Planetary Protection documentation includes an Earth pre-return report, an 
Earth pre-entry report, and a sample pre-release report.  Details regarding these reports and 
attendant reviews are contained in NPR 8020.12. 

5.7.5 Program/Project Waivers 

The tailoring of processes and requirements is permitted by NPR 7120.5 to provide managers 
a framework to adjust approaches for formulating and implementing NASA’s diverse programs 
and projects to accommodate their unique aspects.  Tailoring principles are provided in NPR 
7120.5E.  See Section 3.5 for requirements contained in that document.  For tailoring of SMA 
requirements, refer to NASA-STD-8709.20 for the necessary process.  Managers of projects 
who seek relief from 7120.5 requirements must document those requests in one of two ways. 
The Project Manager can generate a written waiver for the specific requirement to be waived 
and obtain the signatures of the requirement owner and others as specified in Table 3-1 of 
NPR 7120.5E.  This is done for each requirement to be waived.  Or, the Project Manager can 
submit a group of waivers by using the Compliance Matrix in Appendix C of NPR 7120.5E.  
This matrix is to be completed and attached to both the FA (for Formulation) and the Project 
Plan (for Implementation) for each project.  The Compliance Matrix allows projects to identify 
the specific NPR 7120.5E requirements to be tailored and provide the rationale for doing so.  
Each requirement to be tailored requires the “requirement owner” to concur in the last column 
of the matrix.  If the Compliance Matrix is completed in accordance with its instructions, it 
meets the NPR 7120.5 requirement for requesting tailoring and serves as a group submittal for 
waivers to NPR 7120.5.  Once the FA or Project Plan is signed by the approving authorities, 
the tailoring is approved.  A copy is then forwarded to OCE.  In preparing for each KDP, the PE 
will work with the Program and Project Managers to ensure the NPR 7120.5 Compliance 
Matrix, that documents the requested waivers to NPR 7120.5 requirements applicable for that 
phase, is current.  PE close familiarity with NPR 7120.5 content will help ensure that deviations 
from it can be properly documented and implemented. 
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Programs that select missions through the AO process have sometimes adopted streamlined 
management structures, with NASA oversight, review and reporting requirements reduced to 
those which are essential to ensure agreed-upon science return in compliance with committed 
cost, schedule, and performance requirements and incorporating mandatory NPR 7120.5 
requirements for the class of mission.  However, increased responsibility can be given to the PI 
only when satisfactory capability for management and control of key resources (schedule, cost, 
performance) can be demonstrated.  In addition, these management changes will likely require 
approved waivers.  Waivers that significantly increase risk to project success will be looked 
upon with disfavor unless the project demonstrates alternate risk mitigation strategies.   

Program waivers must be documented in the Program Plan.  This particularly includes any that 
apply to all projects in a multi-project program.  Project-specific waivers, if not contained in the 
Compliance Matrix, will need to be documented in the relevant mission-specific PLRA to the 
Program Plans and in individual Project Plans. 

5.8 Mission Extension or Termination  

All projects eventually come to an end.  Sometimes this occurs due to failure of operating flight 
hardware.  For those that continue functioning, near the end of their prime operational mission, 
and again near the end of any previously extended mission, each operational project is subject 
to a Senior Review to determine the scientific value and priority of a further mission extension.  
Those that do not receive a positive outcome for continuation are subject to termination.  
Mission termination is the process for ending a project that has conducted all, or a part of, its 
entire prime mission and may have completed one or more extended missions.  This is 
different than mission cancellation (see Section 5.8.2, Budget Control, Descope, and 
Cancellation), which refers to ending project activity in Implementation before the mission is 
launched, or mission non-confirmation (see Section 5.5.1, Project Approval), which refers to 
ending project activity while in Formulation. 

There are two paths that lead to mission termination: 

 A programmatic path, such as the outcome of a Senior Review or a significant budget 
reduction. 

 As a result of a condition on the spacecraft, which may be an unexpected on-orbit anomaly, 
or the exhausting of consumable resources.  

A baseline End-of-Mission Plan was required to have been established before launch to define 
termination activities for missions under normal conditions.  When considering a termination 
directive, this baseline termination plan may need to be revisited because the planned method 
of termination may no longer be available.  For example, the Flight Operations Team may have 
lost full control of the satellite and cannot execute a controlled de-orbit as originally planned.  

5.8.1 Senior Review 

Upon completing a mission’s prime phase activity (Phase E), a mission may be eligible to 
continue its science program and extend its operations.  There are several justifications that 
may be applicable for seeking approval for a mission extension.  Examples include the 
completion of the mission’s Level-1 requirements (which is likely to require approval of the 
DPMC) or mission extension is justified as being in the best interests of the Nation and NASA.  
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National interests may include the mission becoming vital to the success of programs run by 
other Federal departments or agencies.  An example may be the use of a mission’s data in 
terrestrial or space weather predictions by the National Oceanic and Atmospheric 
Administration.  In the case of NASA’s best interest, a mission may be extended if its data are 
part of compelling and vital science investigations that contribute to achieving NASA’s strategic 
goals.  In all cases, the PE and PS for the operating mission will work with the program and 
Project Managers to assemble a decision package for the Director of the appropriate SMD 
Division that will support the extended mission phase.  Often the Senior Review process is an 
appropriate method for developing the inputs to such a decision package. 

A Senior Review is conducted every two years in each of the science research areas within 
SMD.  The Senior Review is a science peer review that assesses the value of extending 
further mission operations.  The intent of the Senior Review process is to maximize the 
scientific return from these programs within finite resources.  The Senior Review provides 
inputs toward “re-balancing” the elements of the MO&DA portfolio.  (It is not a review leading 
towards the selection of new capabilities or research as is the case for solicited programs 
under NASA AOs and NRAs.)  The DD of the science area under review uses the evaluations 
and findings from these comparative reviews to define an implementation strategy and give 
programmatic direction to the missions and projects concerned for the next two to four fiscal 
years.  

A Senior Review panel consists of senior scientists who are established and respected 
members of the particular science community served by the missions under evaluation.  In 
response to terms of reference that are provided by the convening SMD Science DD, this 
panel will review and evaluate science proposals for extending missions that are either 
completing their prime phase (Phase E) or were previously extended.  The panel will rate the 
proposals as to scientific merit, based on their extended mission objectives and capabilities, 
using the standards and metrics that are provided in the terms of reference.  Engineering 
factors such as the state of health of the spacecraft or alternative trajectories may be 
considered.  The principal product from the Senior Review is the report written by the panel. 
The report represents the panel members’ findings and evaluations for each of the submitted 
proposals as well as an ordered list of the projects based on the panel’s assessment of the 
science value that would result from extending the mission.  Projects at the top of the list are 
likely to get funded for mission extensions; those at the bottom may be terminated if there is 
insufficient funding to extend all scientifically productive missions.  Using this input, the SMD 
Science DDs decide which missions to extend and at what funding level, based on available 
budget.  The panel’s report often provides findings that the DD may use in formulating direction 
to the mission for the approved extension.  These directives could include terminating one or 
more instrument teams of the mission, providing priority on the elements of the mission’s 
science plan, revised budgets for the mission’s extended phase, etc. 

If the outcome of a Senior Review or of other programmatic factors, such as a significant 
budget reduction, is that a project is not recommended for continued funding and therefore 
must be terminated, the PE develops a termination recommendation letter for SMD AA review 
and approval.  (See Section 5.9.3 below) 
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5.8.2 Major On-Orbit Anomaly 

Sometimes an anomaly occurs that threatens the viability of continued operations of a mission. 
It either affects the flight system or instruments such that it eliminates any possibility of 
operating the science payload successfully, such as happened with the Wide Field Infrared 
Explorer failure, or affects the safe on-orbit decommissioning, such as for Tropical Rain Forest 
Measurement Mission, where loss of attitude control affected plans for de-orbit or permanent 
parking orbit operations.  Similar situations can occur when a spacecraft runs out of 
consumables, such as propellant, cryogen or attitude control gas, or subsystems vital to 
spacecraft operations. 

In these cases the project will evaluate all options that remain for the safe termination of the 
mission, considering the on-orbit failure or exhaustion of consumables.  The team investigates 
if anything can be done to safely de-orbit, park and passivate the satellite and assesses the 
risks of alternate de-commissioning approaches.  The existing End-of-Mission plan is 
evaluated for other mission parameters (science partnerships, mission operations contracts 
and commitments, etc.) that might have a bearing on a path to choose. 

5.8.3 The Termination Process  

When the termination decision is made there are several steps to be followed.  The termination 
plan needs to be finalized in accordance with the directives accompanying the termination 
decision and to the satisfaction of the Program and Project Managers and the HQ 
management team.  On-orbit elements of the plan must be reviewed and concurred upon by 
OSMA for orbital debris and other risk components.  

The PE develops the termination recommendation letter for SMD AA review, incorporates any 
changes, and after approval, ensures the approved letter is distributed to all affected parties. 
For operating missions, terminations must be handled in accordance with NPD 8010.3, 
Notification of Intent to Decommission or Terminate Operating Space Missions and Terminate 
Missions.  The NPD requires 90-days advance notice to all stakeholders of intent to terminate 
an operating mission.  The PE determines if international or interagency agreements are in 
effect and if so, notifies OIIR and drafts formal termination announcements.  As appropriate, 
international and interagency partners are notified.  The PS is expected to make the contacts 
with the mission science team partners while the PE works with the program and project to 
notify mission operations team partners. 
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6. TECHNOLOGY PROGRAM MANAGEMENT 

6.1 Overview 

The Science Mission Directorate (SMD) technology requirements are driven by the science 
objectives of the NASA Science Plan.  Advances in technology are essential for successful 
missions and field campaigns.  The following describes the roles and responsibilities 
associated with the conduct of science technology development activities within the 
Directorate.   

6.2 Roles and Responsibilities 

The SMD Deputy Associate Administrator for Research (DAA/R) oversees and coordinates the 
SMD technology development program.  The DAA/R is responsible for the interface between 
SMD and the Space Technology Mission Directorate (STMD), other NASA Directorates, and 
other agencies outside NASA as well as strategic coordination between the SMD Divisions.  A 
summary of the complete portfolio of SMD technology development investments and needs is 
maintained to facilitate communication among technology stakeholders within and outside 
SMD.  The DAA/R may carry out these Directorate level technology functions through an SMD 
Chief Technologist, as technology management is just one of the DAA/R responsibilities.  

The NASA Technology Executive Council (NTEC) chaired by the NASA Chief Technologist, 
coordinates NASA-wide technology development activities.  The SMD AA is a member of the 
NTEC.  The DAA/R represents SMD on the NTEC in the absence of the SMD AA or Deputy 
AA. 

Each SMD Division designates a Division Technologist to represent the Division Director (DD) 
for matters related to technology requirements, priorities, policies, plans, and practices. 
Division Technologists coordinate with programs, projects, and technologists from the field 
Centers on technology development activities relative to their respective Division.  The Division 
Technologists have access to Agency-wide databases composed of technology products and 
programs from a wide range of providers, including the Small Business Innovation Research 
(SBIR) Program, and Agency and university-sponsored research and development (R&D) 
programs.  Division Technologists (or delegated to Program Level Technologists) have the 
responsibility of maintaining their entries of technology projects on the Agency-wide technology 
database (Techport). 

The DAA/R may choose to formalize an SMD Technology Council to facilitate communication 
and coordination across all technology needs and investments in SMD.  Membership could 
consist of the DAA/R, the SMD Chief Technologist, and a representative from each Division 
(usually the Division Technologist), and other key members from SMD as appropriate. 

SMD’s technology development program is carried out through five principal elements:  (1)  
Earth Science Technology Development, (2) Heliophysics Technology Development, (3) 
Planetary Systems Technology Development, (4) Astrophysics Technology Development, and 
(5) Cross-Divisional, Cross-Directorate, and Cross-Agency Technology Development.  Each of 
these is addressed separately in the following sections. 
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6.3 Earth Science Technology Development 

Advanced technology plays a major role in enabling Earth Science research and applications 
programs by advancing the ability to understand the total Earth system and the effects of 
natural and human-induced changes on the global environment.  The Earth Science 
Technology Program (ESTP) enables previously unforeseen and infeasible science 
investigations; improves on existing measurement capabilities; and reduces the cost, risk, or 
development times for Earth science instrumentation.  

The ESTP is managed by the Earth Science Technology Office (ESTO) to provide strategic, 
science-driven technology assessments and requirements development.  ESTO applies a 
rigorous approach to technology development: 

1. Planning technology investments through comprehensive analyses of science 
requirements. 

2. Selecting and funding technologies through competitive solicitations and partnership 
opportunities. 

3. Actively managing funded technology development projects. 

4. Facilitating infusion of maturing technologies into science campaigns and missions. 

The ESTP comprises three primary programs:  

1. Instrument Incubator, which develops instrument and measurement techniques at the 
system level, including laboratory breadboards and operational prototypes for airborne 
validation.  

2. Advanced Information Systems, which develops end-to-end information technologies that 
enable new Earth-observation measurements and information products.  The technologies 
are used to process, archive, access, visualize, communicate, and understand science 
data. 

3. Advanced Technology Initiatives, which enables development of critical component and 
subsystem technologies for instruments and platforms, mostly in support of the Earth 
Science decadal survey. 

6.4 Heliophysics Technology Development  

The Heliophysics Division develops scientific technologies under the guidance of the science 
objectives set by the Heliophysics Decadal Survey, the SMD Science Plan and the 
Heliophysics Roadmap.  This development falls into two main areas, spanning several 
principal elements:  basic technology development, flight program technology maturation, 
cross-divisional, cross-directorate, cross-agency technology development, and flight program 
technology validation.  Low-level technology development, both hardware and software, is a 
focus of the Research Program in the Division.  When nearly mature for flight (space 
application), the Research Program technology may be transitioned into one of the Division’s 
flight program areas.  Additionally, Principal Investigators (PIs) or Project Managers may 
additionally qualify “almost ready” technologies during their flight program Formulation phase. 
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In the Research Program line, technology development, focused on the Heliophysics Division 
science objectives, is funded in the newly created Heliophysics Technology and Instrument 
Development for Science (H-TIDeS) line.  In it, technology development encompasses Low-
Cost Access to Space (sounding rockets, balloons, CubeSats, ISS flight opportunities etc.), 
and development of instrument concepts in the laboratory.  This is a competed research 
opportunity, managed by the responsible Discipline Scientist in the Division.  Heliophysics 
fosters a feedback loop between scientists specializing in data analysis, modeling, and 
instrument development to uncover the missing links of the larger heliophysics system picture.  
To pursue a rigorous study of the heliophysics system, mission-enabling technologies are 
infused into the program.  Many new technologies have a specific heliophysics focus, but there 
are also mission-enabling technologies with a cross-disciplinary character. 

Flight programs in Heliophysics are normally in the Solar Terrestrial Probes, the Living With A 
Star, and the Explorer Program areas.  Some of the technologies conceived and developed to 
TRL-4 or TRL-5 within the Research Program line find their way into instruments aboard these 
flight program missions.  

6.5 Planetary Systems Technology Development  

At the time of the preparation of this edition of the SMD Handbook, the Planetary Science 
Division (PSD) is in the midst of reorganizing its technology development efforts in response to 
the recommendations of the National Research Council Decadal Survey and a companion 
internal review by the Planetary Science Technology Review Panel.  Based on these 
recommendations, PSD has drafted a PSD Technology Development Strategy and 
Implementation Plan.  This document is in internal review within PSD and not yet approved.   

The following DRAFT PSD Technology Principles are derived from the recommendations of 
the NRC Planetary Science Decadal Survey.  These principles are under review and not 
finalized:   

1. The future of planetary science depends on a well-conceived, robust, stable 
technology investment program.  PSD will maintain selective leadership in key 
innovative space science and technology relevant to NASA’s strategic goals and 
PSD’s science priorities, subject to the constraints of its available budget, with the 
goal of investing approximately 6-8% of PSD's budget in technology.   

2. Innovation in hardware, software, and the systems that support formulating and 
implementing PSD missions are all areas of interest to PSD technology.  PSD 
invests in Core Planetary Multi-Mission Technologies (as identified by the NRC 
Decadal Survey) with twin goals of both reducing the cost of planetary missions and 
improving their scientific capability and reliability.   

3. In structuring its multi-mission technology investments as they approach TRL 6, PSD 
will focus on fundamental system capabilities rather than individual technology tasks. 
This integrated approach consists of linked investments in all the necessary key 
components as well as the systems engineering expertise that enables these 
elements to work together. 
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4. PSD will provide for appropriate dissemination of information concerning the results 
its technology investments, encouraging the intelligent use of new technologies in its 
competed missions and providing mechanisms to ensure that new capabilities are 
properly transferred to the scientific community for application to competed missions. 

5. PSD’s technology management functions are planning (including strategy, policy, 
requirements definition, concept/trade studies, and technology program planning), 
implementation (including acquisition strategy, management, and customer 
interface), and coordination (within PSD, across NASA, external to NASA, and 
including assessment and outreach).  PSD will conduct regular future mission 
studies to identify as early as possible the technology drivers and common needs of 
likely future missions.   

6. PSD will maintain effective mechanisms to manage the entire technology lifecycle 
from new ideas to validation and infusion into PSD missions and systems, including 
the capturing of lessons learned from the development.   

7. PSD will set technology priorities and select investments that demonstrate relevance 
to NASA’s strategic goals and PSD’s science priorities through a process that is fair, 
impartial, transparent, open, and that rewards performance.   

8. PSD will establish sustainable and affordable mechanisms to obtain and provide 
PSD senior management with accurate information concerning technology 
investments by PSD, as well as by other organizations within NASA, the U.S. 
Government, international governments, and industry.   

9. PSD will organize and manage specific technology research and development 
efforts based upon the nature of the technology involved.  Some technology will be 
managed along mission specific or science discipline lines.  Some technology will be 
managed along crosscutting or technical discipline lines.  PSD will establish 
mechanisms to leverage the strengths and counter the inherent cultural and 
structural shortcomings of both approaches.   

PSD currently manages its technology in a distributed manner, with individual Program 
Officers responsible for specific technology efforts such as the Planetary Instrument Concepts 
for the Advancement of Solar System Observations (PICASSO), the Maturation of Instruments 
for Solar System Exploration (MatISSE), and Radioisotope Power Systems (RPS).  In general 
the specific technologies funded through these programs were selected through ROSES 
competitions, complemented by SBIR Phase 3 selections and limited set of directed tasks that 
provide the "glue" to link these competitively selected components into system capabilities.   

PSD is assessing the reorganization and consolidation of these efforts into the following (draft) 
areas: 

1. Instrument technologies 

2. Spacecraft technologies 

3. Mission enabling technologies 
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4. Systems Analysis and Mission Studies 

As of the date of this Handbook’s revision, PSD management has not yet approved or finalized 
this approach.   

6.6 Astrophysics Technology Development  

Technology development activities in the Astrophysics Division are driven by the scientific 
objectives of the astrophysics community. The Division considers input from various advisory 
groups and the Astronomy and Astrophysics Decadal Survey during planning of future science 
missions and identifying the technology development needs enabling those missions.  

There are 5 Program Elements within the Astrophysics Division:  Cosmic Origins (COR), 
Physics of the Cosmos (PCOS), Exo-Planet Exploration (EXEP), Astrophysics Explorers 
(APEX), and Astrophysics Research.  Each program contains an aspect of technology 
development.  

The PCOS, COR, and EXEP programs develop and operate strategic science missions to 
achieve each program’s respective scientific objectives.  The programs receive community 
input on mission planning and technology development recommendations through Program 
Analysis Groups (PAGs).  The PAGs are known as the Physics of the Cosmos PAG 
(PhysPAG), Cosmic Origins PAG (COPAG), and Exoplanet Exploration PAG (ExoPAG), 
respectively. 

These three programs carry out strategic technology development activities to enable future 
missions and to support early phase mission development.  Each of these programs has a 
formal Technology Development Plan to guide its technology development activities, and 
maintains an annual report that describes the currently funded activities, and reports the 
progress of these activities to the Astrophysics Division.  In addition, the annual reports provide 
an assessment of future technology needs based on the science goals of the program.  

The PCOS, COR, and EXEP Programs employ two basic strategies; competitive and directed, 
to execute each program’s technology development activities. Competed technology 
development is conducted through a Research Opportunities in Space and Earth Science 
(ROSES) element called Strategic Astrophysics Technology (SAT) that specifically targets 
technology developments that bridge the technology readiness level (TRL) 3-6 gap.  SAT 
developed technologies are essential to enable strategic missions that specifically address the 
key science goals of the Astrophysics decadal survey recommendations.  The three SAT 
elements for PCOS, COR, and EXEP are named Technology Development for Physics of the 
Cosmos (TPCOS), Technology Development for Cosmic Origins Program (TCOP), and 
Technology Development for Exo-Planet Missions (TDEM) respectively. 

The PCOS, COR, and EXEP programs also conduct directed technology development 
activities that are targeted at specific missions.  These activities advance essential 
technologies to the level necessary for infusion during the planning and/or development phase 
of a strategic mission.  

The APEX Program procures competitively selected, principle investigator (PI)-led projects to 
address the science objectives of the Division.  Any technology development needed for these 
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projects is carried out as an inherent development activity within the project itself.  The APEX 
Program does not conduct a distinct technology development activity. 

The Astrophysics Research Program competitively solicits low TRL (1-3) technology 
development activities of a more general nature through the Astrophysics Research and 
Analysis (APRA) Program element of ROSES. APRA is intended to support basic research of 
new technologies and feasibility demonstrations that may enable future science missions. For 
example, APRA seeks technology development of advanced detectors that may be proposed 
as instruments for future space flight experiments.  APRA also supports investigations in 
suborbital flights, laboratory astrophysics, and limited ground-based observing. 

6.7 Cross-Divisional, Cross-Directorate, And Cross-Agency Technology 
Development 

These elements of SMD’s technology development program address the needs of more than 
one organization, based on applicability to multiple science themes and missions.  These 
development efforts cover a broad range of fundamental (typically low to mid-TRL) capabilities 
supporting multiple applications.  Technologies within this category may be advanced to the 
point that they are ready for infusion into a focused program, or selected as a candidate for 
flight validation.  Division Technologists are encouraged to assess their respective portfolios to 
determine appropriate strategic emphases for cross-divisional and cross-directorate 
technology needs.  This process is driven by future planned missions with attention given to 
areas of common interest.  For such identified areas, strong encouragement is applied to 
coordinate the development of a common solicitation that serves multiple Divisions' needs. 
Such a solicitation and the management of those projects could be done by one of the 
participating Divisions or at the Directorate level through the DAA/R or a designee.  

Cross-divisional technologies are managed separately from the projects that will eventually 
use them.  These development activities must comply with NPR 7120.8 for execution rather 
than NPR 7120.5.  These efforts are initiated with a Formulation Authorization Document 
(FAD), or authorized within an existing program, and managed like an independent project. 
The PEs involved with cross-divisional technology conduct periodic reviews with Division and 
Directorate management, participating Centers, and other stakeholders to evaluate progress 
against the implementation plans.  Stakeholders are generally the Program Scientists, 
Program Managers, and representatives from projects dependent upon the technology. 
Significant accomplishments are typically briefed to SMD management during monthly 
reviews.  There may be coordination with one or more SBIR technology development efforts as 
well. 

6.8 Technology Interfaces Outside SMD 

It is important that technology stakeholders outside of SMD are kept engaged both on SMD’s 
needs and SMD’s investments, including planetary protection, which is housed in SMD but 
applies to all NASA missions encountering other planetary bodies.  Awareness of SMD’s 
technology development priorities could lead to investment decisions by others that are 
beneficial to SMD as well as opportunities for cost-sharing and other forms of partnership. 
Similarly, awareness by others of SMD’s investments could drive synergistic investment or 
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more formal partnerships.  At a minimum, it will reduce the likelihood that others will needlessly 
spend investment dollars in technology areas already being explored by SMD.  Primary 
external interfaces are to 1) Office of the Chief Technologist (OCT) and STMD, 2) other NASA 
Mission Directorates, 3) other US government agencies, 4) industry, 5) academia, and 6) 
internationals. 

1. OCT and STMD:  The NASA OCT chairs NTEC to coordinate investments among the 
Directorates and by OCT/STMD.  It is vitally important that SMD have a strong voice in 
influencing investment strategy to the benefit of SMD’s future missions as well as the 
overall Agency.  SMD participation in and awareness of OCT/STMD technology 
initiatives is necessary to increase the likelihood of successful technology infusion into 
future SMD missions.  OCT has developed a database of technology investments 
(Techport) and SMD technology development activities are recorded in this database. 

2. Other NASA Mission Directorates:  There are several areas of technology interest 
overlap with the Human Exploration and Operations Mission Directorate (HEOMD) and 
Aeronautics Research Mission Directorate (ARMD).  For overlap with the human space 
program, these include communication, guidance, navigation and control (GN&C), 
propulsion, power, planetary protection, materials and structures, thermal control, 
robotics, autonomy, material sampling, as well as general avionics and human enabled 
science.  For overlap with the ARMD, these include planetary entry and planetary and 
Earth based aircraft and balloons. 

3. Other US Government Agencies:  Many government agencies share technology 
interests with SMD.  These include the “science” based overlaps with National Oceanic 
and Atmospheric Administration (NOAA), National Science Foundation (NSF), and 
United States Geological Survey (USGS).  Also several of the national security 
agencies such as National Reconnaissance Office (NRO), Department of Defense 
(DoD), National Geospatial-Intelligence Agency (NGA), share use of spacecraft and 
remote sensing technologies as well as data analysis, archiving, and mission operations 
systems technology. 

4. Industry:  Aerospace corporations often spend significant amounts (typically 3.5 percent 
of revenue) on internal research and development (IR&D).  It is important for NASA and 
SMD to engage with companies to influence IRAD funding decisions toward projects 
that will be of long-term benefit to SMD missions.  This can be done through the various 
Divisions’ calls for technology as well as the Agency space technology calls and the 
SBIR program.  SMD managers at all levels should take advantage of communications 
with industry leaders to emphasize areas of desired technology development. 

5. Academia:  Much of the research to advance technology at the lower TRLs is done at 
universities.  The various Divisions’ technology calls should encourage proposal 
submissions from academia; other engagement paths for university faculty and student 
research should also be exploited including those run by the Office of Education and 
OCT, such as the Space Technology Fellows program. 

6. Internationals:  Many high profile and mission concepts for breakthrough science 
involve collaborations with international partners.  SMD managers and technology leads 
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should encourage technology development partnerships especially leveraging areas 
where foreign researchers are significantly ahead of their US peers.  Foreign technology 
collaborations must follow US government and NASA institutional policies on foreign 
technology transfer. 
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7. PARTNERSHIPS 

7.1 Overview 

The Science Mission Directorate (SMD) pursues partnerships with a wide variety of national, 
international, academic, and commercial organizations.  These partnerships enable SMD and 
other science and space agencies to combine resources and expertise to accomplish shared 
scientific goals.  Partnerships also serve to fulfill national policy objectives.  On the larger 
scale, partnerships enable greater participation in the enterprise of scientific exploration and 
discovery. 

The National Aeronautics and Space Act of 1958, as amended (42 U.S.C. § 2451 et seq.), also 
known as the “Space Act,” confers on NASA the authority to enter into agreements with 
prospective foreign and international organizations, other U.S. Government agencies, 
commercial entities, academic institutions, and other organizations.  In particular, the Space 
Act authorizes NASA to enter into contracts, leases, cooperative agreements, and other 
transactions as necessary in the conduct of its work.  The terms “contracts,” “cooperative 
agreements,” and “other transactions” generally reflect types of legal instruments that NASA 
can use to fulfill its mission. 

Pursuant to the Space Act, and in accordance with other federal laws, NASA can contract for 
the acquisition of goods and services for its direct benefit using Government-wide procurement 
laws and regulations such as the Federal Acquisition Regulations (FAR).  NASA can also enter 
into cooperative agreements and grants with educational institutions or other entities pursuant 
to NASA’s own regulations:  The Grants and Cooperative Agreement Handbook – 14 CFR 
Parts 1260 and 1274, and the Federal Grant and Cooperative Agreement Act of 1977 (“Chiles 
Act”).  Lastly, the Space Act authorizes NASA to enter into “other transactions” if necessary to 
fulfill its mission.  The agreements under NASA’s “other transaction” authority are commonly 
referred to as “Space Act Agreements” (SAA). 

The information provided below covers the use of SAAs to develop partnerships.  While the 
term “Space Act Agreement” is often employed in reference to agreements with the private 
sector, technically it also applies to agreements with other federal agencies, educational 
institutions, state or local governments, or other external entities including foreign partners. 
NASA Policy Directive (NPD) 1050.1, Authority to Enter into Space Act Agreements, states 
that “Such Agreements constitute commitments by the Agency of resources (including 
personnel, funding, services, equipment, expertise, information or facilities) to accomplish 
stated objectives of a joint undertaking with an Agreement Partner.”  

NASA categorizes its SAAs into the following: 

 Reimbursable agreements:  provide for payment of NASA’s costs by the other party. 

 Non-reimbursable or cooperative agreements:  require NASA and the other party each to 
bear their respective costs of the undertaking. 

 Funded agreements:  under which appropriated funds are transferred to a domestic 
Agreement Partner to accomplish an Agency mission.  Funded Agreements may be used 
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only when the Agency's objective cannot be accomplished through the use of a 
procurement contract, grant, or cooperative agreement. 

 International Agreements:  Non-reimbursable Agreements or Reimbursable Agreements 
wherein the Agreement Partner is a foreign entity. 

Effective development and implementation of partnerships requires a disciplined management 
approach since partnerships have enough in common to warrant the use of common 
processes and tools.  Partnerships may also involve significant policy and/or legal issues, such 
as international relations, intellectual property, or potential liabilities. 

The following set of established processes and related information is provided to help 
managers develop and manage partnership agreements. 

7.2 Relevant NASA Guidance 

The following NASA documents guide the formulation and implementation of partnerships to 
ensure compliance with federal laws: 

 NPD 1050.1, Authority to Enter into Space Act Agreements 

 NASA Advisory Implementing Instruction (NAII) 1050-1, Space Act Agreements Guide 

 NPD 1360.2, Initiation and Development of International Cooperation in Space and 
Aeronautics Programs 

 NPD 1371.5, Coordination and Authorization of Access by Foreign National and Foreign 
Representatives to NASA 

 NPD 2210.1, External Release of NASA Software. 

In particular, NPD 1050.1 explains the delegation of authority within the Agency to negotiate, 
execute, amend, and terminate SAAs and specifies the minimum review and concurrence 
required by NASA’s Associate Administrator (AA) for the Office of International and 
Interagency Relations (OIIR) or designee, Chief Financial Officer (CFO) or designee, and 
General Counsel or designee.  NPD 1050.1 also stipulates that the Director of Headquarters 
(HQ) Operations shall review all cost estimates for reimbursable agreements developed by HQ 
organizations, including SMD. 

Additionally, for non-international agreements, all agreements originating at NASA Centers, 
and some originating within NASA Headquarters, are required to go through the preliminary 
abstract review process managed by the Mission Support Directorate (MSD) at NASA 
Headquarters.  The details of this process are found in NPD 1050-1l, Authority to Enter into 
Space Act Agreements. 

7.3 Office of International and Interagency Relations 

SMD develops and implements partnerships with the assistance of other NASA organizations, 
including the OIIR.  The OIIR AA is responsible for the negotiation, execution (which may 
include signature and a separate entry-into-force process), amendment, and termination of 
International Agreements; for the review of all Agreements with other U.S. Federal Agencies; 
for the selection of Agreement Managers for International Agreements; and for storing all 
Agreements within his/her jurisdiction. Specifically, OIIR: 
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 Coordinates Agency-level policy interactions with the U.S. Executive Branch departments 
and agencies. 

 Directs NASA’s international relations program goals and provides oversight and 
management of NASA’s Export Control Program and J-1 Visitor Program.  Through the J-1 
Visitor Program, foreign nationals may visit the United States temporarily to teach, lecture, 
study, observe, conduct research, consult, train, or demonstrate special skills. 

 Coordinates clearances for NASA travelers and NASA aircraft operations overseas.  

 Works with SMD Program Executives (PE) and Program Scientists (PS) on issues and 
opportunities for international and interagency collaboration.  OIIR desk officers work best 
as part of the project team from the start, advising Program and Project Managers on 
potential international and interagency partnerships. 

 Develops agreements for SMD’s international cooperative activities and facilitates the 
agreements process with the foreign partner and other U.S. Government agencies. 

 Coordinates meetings between NASA officials and their international counterparts. 

 Manages NASA-sponsored international workshops and NASA’s participation in 
multinational forums and conferences. 

7.4 International Agreements 

Organizationally, OIIR is responsible for overall policy coordination for all of NASA’s 
international projects.  OIIR is also responsible for the negotiation, execution, amendment, and 
termination of international agreements.  The appropriate SMD Program Office is responsible 
for the technical, scientific, programmatic, and management aspects of the joint activity. 
Execution of an agreement should be treated as any other important early program milestone 
by a Program Office.  Early consultation with OIIR is critical to ensure appropriate steps are 
taken to execute an agreement.  Planetary mission projects also work with the Planetary 
Protection Officer (PPO) to ensure that international projects, whether led by NASA or another 
agency, comply with the Committee on Space Research (COSPAR) planetary protection 
policy, as specified in NASA policy. 

NASA has independent legal authority under the Space Act to conclude executive agreements 
on behalf of the U.S. to conduct activities with other governments.  Executive agreements are 
international SAAs that are binding under international law.  For executive agreements, 
NASA’s foreign partners are typically government agencies or international organizations 
because only these entities have legal capacity to enter into binding agreements under 
international law.  Where a foreign agency is authorized to make binding commitments under 
international law on behalf of its respective government, or an international organization has 
authority to make such binding commitments, NASA will usually execute an international SAA 
under international law.  An international SAA may be in the form of a Memorandum of 
Understanding (MOU) or a Letter Agreement (LOA), as determined by OIIR. 

Alternatively, the international SAA could specify U.S. Federal law as the applicable law for all 
purposes.  An agreement under U.S. Federal law is not an “executive agreement” as that term 
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is understood under U.S. law.  NASA also enters into international SAAs with foreign 
commercial entities, and with foreign nongovernmental organizations that are not private 
companies, including, but not limited to, universities and institutes.  These international SAAs 
must specify that U.S. Federal law is the governing law. 

NASA enters into international reimbursable SAAs to facilitate use by foreign entities of NASA 
facilities, goods, and services on similar terms and conditions to a reimbursable SAA with a 
domestic Partner.  Like domestic SAAs, they are concluded under U.S. Federal law. 

Before negotiating and executing an international agreement, OIIR will submit the agreement 
to the State Department to determine whether the “Circular 175 process” is a required step 
prior to the negotiation of the agreement.  Following the State Department’s review, and the 
Circular 175 process, if necessary, NASA is typically given authorization to negotiate and 
conclude the agreement.  Once NASA and the Partner negotiate the agreement, and NASA 
receives any final approvals required in its State Department authorization to conclude the 
agreement, the agreement may be signed.  

Additionally, NASA has now concluded “Framework Agreements” under international law with 
a number of foreign governments (at the State Department – Foreign Ministry level), and with 
some foreign space agencies, which include the legal provisions necessary for international 
SAAs.  Pursuant to the Framework Agreements, NASA then enters into Implementing 
Arrangements with its foreign agency Partners that cover the specific responsibilities and other 
terms necessary for specific cooperation.   

7.4.1 International Agreement Development Process 

International agreements are developed as follows: 

 The responsible Division determines whether technical discussions are required between 
the project and its foreign partners during the study or formulation phase.  If so, the PE and 
PS work with a newly formed project during or before Phase A to define the content of any 
potential study-phase agreement.  As a general rule, study- or formulation-phase 
agreements are not put in place for missions under competitive review until a final selection 
is made.  This is specified in the governing Announcement of Opportunity (AO). 

 When a project is ready to move into the development phase, a new international 
agreement is usually required to identify each party’s role in the development and 
operations phase of a mission with a new end date to the international agreement.  Again, 
the PE and PS work with the Project Office towards the end of Phase B to define the 
content of a potential development and operations phase agreement.  This agreement 
needs to be negotiated and ready for signature at the time of KPD-C, if it is a NASA-led 
mission, and at the equivalent phase for a partner-led mission. 

 Program personnel must consult with OIIR to determine whether an agreement is 
necessary.  They must also initiate and execute the programmatic and technical activities 
to generate these agreements.  Any agreement in which there is an exchange of funds for 
services provided, such as a reimbursable agreement for tracking services, also requires 
coordination with and approval by the OCFO and Director of HQ Operations.  Foreign 
procurements using contract mechanisms are not treated as reimbursable SAAs, as they 
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are subject to procurement laws and regulations and generally do not require OIIR’s 
involvement. 

 OIIR will advise the SMD Point of Contact on whether an abstract is required for the 
agreement.  If an abstract is required, the SMD Point of Contact is responsible for the 
development and circulation of the abstract, and OIIR will not begin developing the 
international agreement until the abstract is approved.  For information about the abstract 
process, see NPD 1050.1l(1)(e). 

 Once OIIR determines the appropriate type of agreement for the international cooperative 
activity, the PE provides technical agreement content to OIIR to begin the drafting of formal 
cooperative or reimbursable agreements.  The PE enters the technical agreement content 
into the online Science Pending International Agreements Database (SPIAD), a task 
database jointly maintained by SMD and OIIR.  This database and the process of 
prioritizing development of agreements are overseen by the International Agreements 
Coordinator in the Strategic Integration and Management Division (SIMD) or his/her 
designee.  OIIR negotiates the agreement with the foreign partner, the interagency 
community, and also coordinates and gains internal NASA concurrences, including review 
by the Office of the General Counsel (OGC) for any legal issues. 

 The NASA Administrator typically signs MOUs but can delegate the authority to sign 
individual agreements.  Occasionally this delegation is given to senior-level U.S. 
Government officials, including U.S. Ambassadors and/or senior NASA management 
officials.  OIIR typically signs Implementation Agreements (IAs) and LOAs. 

 Periodic Division-level reviews of agreements’ statuses are conducted by the SIMD 
International Agreements Coordinator or his/her designee with the DD or Division 
international coordination point of contact, and cognizant OIIR staff.  The objectives of 
these reviews are to assess agreement status, identify and remediate bottlenecks, and 
establish a crosscutting awareness of SMD’s cooperative status with various international 
partners. 

 The PE should be aware of an agreement’s termination date so that the process for 
agreement renewal is started well in advance.  Also, if the activity/scope of the cooperation 
changes, the PE must promptly discuss these changes with OIIR to amend the impacted 
agreement.  If specified in the agreement, the PE may need to develop project 
implementation plans. 

7.4.2 Export Control 

Export control restrictions of both the International Traffic in Arms Regulations (ITAR) and the 
Export Administration Regulations (EAR) must be stringently enforced when dealing with 
foreign persons and organizations.  OIIR manages the NASA Export Control Program.  This 
program ensures compliance with U.S. laws and regulations, provides policy guidance, and 
represents the Agency on interagency working groups on international technology transfer, 
nonproliferation, and export control.  The NASA Export Control Program is promulgated 
through NPD 2910.1 and NPR 2190.1 and executed in the field under the guidance and 
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direction of the NASA Headquarters Export Administrator through Center Export 
Administrators and Center Export Counsels that are appointed by each NASA Center Director.  
OIIR also provides the NASA liaison with other U.S. Government agencies on a wide spectrum 
of areas, including national security policy, national space policy, interagency agreements, and 
personnel exchange agreements.  Establishing approved international agreements in 
appropriate circumstances is important to ensure compliance with the export control laws, as 
well as with relevant international treaties and laws. 

7.5 Interagency Agreements 

The Space Act authorizes NASA to enter into interagency agreements with other Federal, 
state, or local governmental agencies as necessary to fulfill its mission.  NPD 1050.1 explains 
the delegation of authority within the Agency to negotiate, execute, amend, and terminate such 
agreements and specifies the minimum concurrence required by NASA’s CFO or designee, 
and OGC or designee.  OIIR facilitates the formulation, negotiation, and conclusion of 
interagency agreements.  For example, SMD has an umbrella MOU with the National Science 
Foundation’s Mathematical and Physical Sciences Directorate and with the Department of 
Energy (e.g., GLAST/FERMI implementing arrangement). 

7.5.1 Types of Interagency Agreements 

Collaborative activities with other U.S. Government agencies and state, regional, and local 
government agencies are predominantly focused on joint research programs and the use of 
NASA research results in practical applications.  Non-reimbursable and reimbursable 
agreements with other agencies of the Federal Government and state/local governments can 
be entered into under the authority of the Space Act, Sections 203(c)(5) and (6), 42 U.S.C. § 
2473(c).  Such agreements, often called interagency agreements, are formal statements of 
understanding between NASA and an agency or agencies of the Federal, state, or local 
government requiring NASA programmatic or institutional activities over a period of time to 
accomplish the agreements’ purposes.  Interagency agreements may take various forms and 
may be titled as an MOU, LOA, or an IA, etc.  The NASA Administrator or SMD AA typically 
signs high-level interagency agreements.  Program-level agreements, or IAs under a higher-
level agreement, may be delegated for signature to a Science DD or other designee. 

7.5.2 Interagency Agreement Development Process 

Interagency agreements are developed as follows: 

 The Interagency Agreements Manager, located in the SIMD, manages SMD’s 
commitments to other agencies, assuring timely processing, periodic review, and active 
archival of interagency agreements.  The SIMD Interagency Agreements Coordinator is the 
primary Agreements Manager within SMD under the terms of NPD 1050.1, Section 5(f). 

 SMD proposes and initiates interagency agreements in collaboration with the OGC.  The 
OGC co-locates an attorney in SMD as its Directorate Lead Counsel (DLC) to work on legal 
issues pertaining to SMD, including the creation of interagency agreements. 

 The PE/PS planning to pursue an interagency collaboration begins by consulting with the 
Interagency Agreements Coordinator and SMD’s DLC. 
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 Prior to signature of interagency agreements, SMD obtains concurrence from OIIR’s 
Director for Interagency Affairs or his/her designee.  SMD also obtains concurrence from 
the CFO on interagency agreements committing the Agency to expenditure of funds or to 
reimbursable work. 

 After signature, one signed original is submitted to the SMD Interagency Agreements 
Coordinator for archiving in a central file containing all SMD interagency agreements, and 
in the Space Act Agreement Maker (SAAM) online system as required under NPD 
1050.1(5)(a). 

7.6 Intra-Agency Agreements 

SMD enters into intra-agency agreements when two or more NASA Mission Directorates or 
Centers plan collaborative opportunities that involve: 

 Significant cooperative human or capital resources, such as those that can be more than 
easily assigned to overhead indefinitely. 

 Large expenditures or funds, such as a significant amount relative to affected reserves. 
Intra-agency agreements are between two parts of NASA, so these agreements should 
provide a clear understanding of each party’s responsibilities. 

7.6.1 Types of Intra-Agency Agreements 

Intra-agency agreements include the following: 

 Directorate-to-Directorate agreements are used to: 
o Govern joint programs, such as robotic precursors to human exploration and human 

deployment or servicing missions. 
o Govern the provision of services such as transportation and communication from one 

Directorate to another. 

 Center-to-Center agreements are required to cover collaboration on joint programs and 
projects.  Center agreements should be settled ideally: 
o Before submitting a proposal in response to an HQ solicitation, such as a NASA 

Research Announcement or AO. 
o As a prerequisite support document to a Formulation Authorization Document (FAD) 

or a Program Commitment Agreement (PCA). 

7.6.2 Intra-Agency Agreement Development Process 

Intra-agency agreements are developed as follows: 

 At a minimum, intra-agency agreements should include the following: 
o Purpose, objective, and scope of the work content 
o Description and/or list of the responsibilities and obligations of each party, including 

deliverable and receivable goods and services 
o Beginning and end (expiration) dates 
o Signatures of the relevant Directorate AAs or Center Directors 

 The Center Directors (or their designees) develop, establish, and approve intra-Center 
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agreements, thereby ensuring they are aware of and concur on their mutual obligations. 
Center managers drafting these agreements consult with the relevant HQ PE.  Intra-agency 
agreements are enforced by the signatories.  HQ involvement in intra-Center agreements is 
necessary only if irreconcilable differences develop.  HQ can act as a binding arbiter of the 
dispute. 

 SMD Deputy AA for Programs (DAA/P), with the assistance of SIMD, maintains a database 
of intra-agency agreements approved at the Directorate level or higher related to 
management of flight project formulation and development covered by NPD 7120.5, NASA 
Program and Project Management Processes and Requirements.  SMD personnel may 
access this database, the Requirements Management System, so they can see examples 
of intra-agency agreements and identify other SMD personnel with experience in 
establishing and monitoring these agreements. 

 NPR 7120.5 appendices contain requirements for how intra-agency collaborations are to be 
documented in FADs, PCAs, and program and project plans.  The Science Divisions have 
the resources and competencies to structure effective intra-agency agreements.  However, 
it is the affected Center Directors who have the authority to make such agreements, with 
support from the programs and projects. 

7.7 Agreements with Other External Organizations 

Effective implementation of NASA programs and the extension of NASA research results often 
require partnerships with academia, industry, or other non-governmental organizations. 
Whenever there is a commitment of Agency resources to collaborate with an academic 
institution, commercial entity, non-profit, or other external organization, the commitment should 
be documented in an appropriate agreement. 

7.7.1 Types of Space Act Agreements with External Organizations 

Agreements governing collaborations with external organizations should be consistent with the 
categories of SAAs in NPD 1050.1, to include the following: 

 The Reimbursable SAA is an agreement for the reimbursable use of NASA facilities, 
personnel, expertise, or equipment by a public or private entity wishing to advance 
research and development (R&D) efforts.  The effort involves a transfer of funds or other 
financial obligation from the private entity to NASA.  (NASA will not transfer funds to the 
other entity.)  The terms, conditions, and schedule are negotiable, but NASA must be paid 
in advance for each stage of the effort.  (NASA may not compete with commercially 
available facilities or services.) 

 The non-reimbursable SAA is a collaborative R&D effort where NASA and the other party 
contribute personnel, use of facilities, expertise, equipment, or technology.  Each party 
agrees to fund its own participation under this agreement.  No transfer of funds or other 
financial obligation between NASA and the private entity is permitted. NASA participation 
requires that the other party adequately demonstrate: 

o  Relevance of the proposed activity to a NASA mission or program requirement 
o  Adequacy of the other party's contribution in comparison to NASA's contribution 
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 The Funded SAA refers only to an agreement under which appropriated funds will be 
transferred to a domestic agreement partner to accomplish an Agency mission that cannot 
be accomplished by the use of a contract, grant, or cooperative agreement.  This limitation 
is important to avoid confusion, overlap, and inconsistent practice that could jeopardize all 
NASA agreement practices.  All funded SAAs are subject to U.S. law. 

7.7.2 External Organization Space Act Agreement Development Process 

SAAs with external organizations often involve the commitment of substantial Agency 
resources, as well as potentially significant legal issues, such as the protection of intellectual 
property and potential liabilities.  Therefore, SMD SAAs with external organizations should, at 
a minimum, follow NPD 1050.1, which requires review and concurrence by the OCFO and 
OGC.  The Director of HQ Operations reviews and concurs on SMD SAAs when they are for 
reimbursable agreements only. 

7.8 Delegation of Authority for Space Act Agreements 

Formal delegation of authority mandated by relevant NPDs is required for any individual 
signing a SAA and is necessary to ensure consistency in the handling of agreements.  NPD 
1050.1 stipulates that AAs and NASA Center Directors are responsible for negotiating, 
amending, executing, and terminating SAAs within their area of jurisdiction, and can re-
delegate that responsibility within certain restrictions.  This exercise of jurisdiction does not 
apply, however, for international agreements, which are under OIIR’s jurisdiction. 

SMD provides the following guidelines for exercising delegated SAA authority, except for 
international agreements: 

 Authority to initiate and negotiate the programmatic content of all SMD SAAs (except 
International Agreements) is delegated to the Science DDs, with final approval and 
signature authority retained by the SMD AA or his/her designee. 

 Science DDs may further delegate the authority to initiate and negotiate the programmatic 
content of interagency agreements to members of their program staff who possess 
appropriate technical, scientific, or managerial responsibility for the proposed agreement. 

 The SMD AA or a high-level official signs correspondence with the heads of U.S. 
Government or foreign government agencies.  At least one Science DD must sponsor this 
correspondence. 

7.9 Training for Partnerships 

SMD staff require sufficient guidance for initiation, approval, and implementation of 
partnerships and the lead times associated with the preparation and approval of partnership 
agreements.  NASA provides: 

 Training workshops on NASA and SMD processes for initiation, approval, and 
implementation of SAAs as part of the new employee orientation for PEs and PSs. 

 Refresher workshops for the initiation, approval, and implementation of SAAs.  These 
refresher courses are for SMD employees who may be responsible for initiating, 
approving, and implementing SAAs. 
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7.10 Agreement Archiving  

NASA uses the SAAM software application to archive SAAs; some organizations also use the 
SAAM to construct and track the concurrence process for SAAs.  SAAM provides consistent 
formats and content for such agreements and provides a means for tracking and archiving 
those that are not international agreements.  International agreements are explicitly excluded 
from SAAM.  OIIR archives international agreements in its System for International and 
Interagency External Relations Agreements (SIERA) database.  Status of international 
agreements in development is tracked via the SPIAD, jointly managed by OIIR and SMD.  
SMD personnel should consult the SIMD Director or the SIMD Agreements Coordinator to 
determine the best mechanism for drafting and archiving a specific SAA. 
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8. BUDGET AND PERFORMANCE MEASUREMENT 

8.1 Overview 

This chapter documents the processes by which the Science Mission Directorate (SMD) 
develops: 

 Its budget recommendation to the NASA Administrator 

 The SMD annual Operating Plan which shows the distribution of appropriated funds for 
major programs and selected projects 

 Its performance plan for incorporation into the NASA Government Performance and 
Results Act (GPRA) Modernization Act of 2010 (GPRAMA) Performance Plan and 
performance measures by which SMD assesses its performance against its Performance 
Plan.  

8.2 Budget Process 

The SMD budget process is driven by the overall Federal budget process and by the internal 
NASA budget process.  This internal budget process is called “Planning, Programming, 
Budgeting, and Execution” (PPBE).  Both this process and its relationship to the Federal 
budget process are documented in NASA’s Procedural Requirement (NPR) 9420.1, Budget 
Formulation, as published by the Office of the Chief Financial Officer (OCFO).   

Figure 8-1 shows the overall flow of the PPBE process. 

Each step of this process is fully described in NPR 9420.1.  This section focuses only on the 
parts of the process internal to SMD:  The development of budget guidelines for the Centers 
through the development of the SMD budget recommendation to the NASA Administrator (also 
known as the Program Analysis and Alignment, or PAA).  

Although most SMD personnel play some role in the budget process, the organization with the 
primary responsibility for developing SMD’s budget is the Resources Management Division 
(RMD).  RMD is divided into six teams.  Program Analysts (PA) on four of the teams support 
SMD’s four Science Divisions (Earth Science, Heliophysics, Planetary Science, and 
Astrophysics), working closely with Program Executives (PE) and Program Scientists (PS) in 
each Science Division to analyze program/project requirements and develop budget 
recommendations.  A fifth team, known as the Integration Team, focuses on budget integration 
and budget execution (i.e., funds distribution).  The Project Cost and Evaluation Team (PCAT) 
conducts independent assessments of program/project requirements and manages selected 
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Figure 8-1. PPBE Phases and Steps 

processes in support of the program control function such as earned value management. 

The PPBE and the internal SMD processes that support the PPBE process result in the 
development of the President’s Budget.  The President’s Budget is a five-year budget with the 
first year referred to as the “budget year” and the four subsequent years referred to as the “out-
years.”  In addition to the development of the five-year budget, SMD develops an annual 
Operating Plan.  The Operating Plan describes how SMD plans to implement the current year 
budget after the budget has been appropriated by Congress.  The following sections describe 
how SMD performs these functions.  Section 8.2.1 documents how SMD develops the five-
year President’s Budget while Section 8.2.2 describes how SMD develops its annual Operating 
Plan. 
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8.2.1 SMD Internal Budget Process 

The SMD budget process has four steps: 

 Developing guidelines (“Program Resources Guidance,” or “the PRG”) to the Centers. 

 Conducting program/project reviews of the Center submittals. 

 Developing Science Division-level budget recommendations to the SMD Associate 
Administrator (AA). 

 Developing the SMD budget recommendation PAA to the NASA Administrator. 

SMD develops the Program Resources Guidance as follows: 

 In accordance with Agency-level strategic planning guidance, the SMD AA defines the 
overall program priorities and budget strategy for the upcoming process.  The PAs prepare 
narrative and numeric guidance to the Centers consistent with this direction. 

 The PAs coordinate the draft SMD budget guidance with the PEs and PSs in the Science 
Division.  They then review the draft guidance with the respective Science Division 
Directors (DDs) for final approval. 

 The final budget guidance is entered into the Agency budget database, known as N2.  The 
narrative guidance is posted on an Agency-level site where it can be seen by the Centers. 

SMD personnel perform the following activities when they conduct program/project reviews of 
Center submittals: 

 The assessment of Center budget submittals is conducted as a joint activity among the 
PAs, and the PEs, and PSs in the Science Divisions.  These assessments usually include a 
project review held either face-to-face, or by teleconference or videoconference. 

 Data from the formal Center budget submittals combined with the information garnered 
from the project reviews are used to identify and resolve issues.  Issues may include 
variances in the budget relative to the guidelines, milestone changes, technical problems, 
contract or subcontract growth, and reserve levels.  These issues form a basis for further 
investigation and analysis. 

 Centers may be asked to provide additional options to resolve the issues raised in their 
submittals, including the identification of trade-space at the Center level. 

SMD personnel develop Science Division-level budget recommendations submitted to the 
SMD AA as follows: 

 PAs work in coordination with the PEs and PSs to jointly develop recommendations on a 
project-by-project basis.  The goal is to resolve all issues at the individual Science Division 
level while maintaining an executable program within the budget guidelines. 

 These recommendations are presented to the respective Science DDs.  This is usually 
followed by a few iterations in which the Science DD provides direction regarding priorities 
and requests additional analysis of alternatives that will enable the Division to remain within 
its budget envelope. 
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 The PAs consolidate the final Division-level budget recommendation into a presentation 
package that the Science DD and responsible PAs brief to the SMD AA.  The Science DD 
presents an overview of Division-level priorities and strategy.  The responsible PA then 
briefs the SMD AA on budget details. 

SMD follows the process below to develop the SMD budget recommendation (PAA) submitted 
to the NASA Administrator:  

 After receiving briefings from all of the Science Divisions, the SMD AA may accept 
recommendations, request additional options from one or more of the Science Divisions, or 
immediately make decisions that differ from the Science Division recommendations.  The 
objective is to develop a balanced SMD budget recommendation for an overall program 
that can be executed within the Directorate-level budget guidelines.  Similar to the Division-
level process described above, the development of the SMD budget recommendation may 
require several iterations. 

 Following the SMD AA’s final decisions, RMD submits its budget proposal (PAA) and any 
required backup, and prepares a presentation from the SMD AA to Agency senior 
management. 

8.2.2 Developing the Annual Operating Plan 

Once Congress passes NASA’s annual appropriation, the Agency must submit an Operating 
Plan that details the Agency’s plans for using the appropriated funds.  To support this process, 
SMD develops an annual Operating Plan that shows the distribution of appropriated funds for 
major program and selected projects.  In a general sense, the process is similar to the budget 
development process described above.  The process is handled more “executively” however, 
in the sense that there are no Center submittals.  The Science Divisions must accommodate 
the applicable provisions of the legislation in their recommendations.  These provisions may 
include such things as program direction or budget increases/decreases. 

Once the appropriation legislation has passed, budget targets are distributed to the Science 
Divisions.  The Science Divisions develop their recommendations in essentially the same 
manner as described above, and then those recommendations are provided to the SMD AA. 
Following the final decisions from the SMD AA, the PAs prepare spreadsheets and narratives 
that document the planned distribution of appropriated funding and provide explanations as to 
why the distribution differs from levels proposed in the President’s Budget for that year. 

The annual Operating Plan, including program and project totals, and the distribution of funds 
by NASA Center, are maintained by the RMD Integration Team on a spreadsheet, and once 
approved by Congress, in the Agency Accounting System (SAP). 

8.3 Performance Planning Process 

The Government Performance and Results Act (GPRA) Modernization Act of 2010 (GPRAMA) 
(see also Section 5.7.1.7) drives the SMD performance planning process.  GPRAMA requires 
that agencies develop budgets that fully integrate the annual performance plan with other 
elements of the budget request.  The NASA Performance Plan, issued annually as part of the 
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President’s Budget in the Congressional Justification (CJ), establishes the annual performance 
goals that will be used to measure the Agency’s progress in a given fiscal year. 

The Performance Plan is one of the inputs used in the PPBE process for budget formulation. 
NPR 9420.1 documents this process.  

Given NPR 9420.1’s detailed description of the budget and performance planning process, this 
section focuses on the parts of the process that are internal to SMD, i.e., the development of 
performance measures for submission with the SMD budget recommendation to the NASA 
Administrator and the assessment of SMD performance against the plan. 

8.3.1 Organizational Roles and Responsibilities 

In consultation with the SMD Deputy AA for Research (DAA/R), the designated PA on the 
Integration Team develops and refines a coordinated approach to the overall SMD 
Performance Plan.  The PA then works with the other PAs and the PEs, PSs, Directors, and 
Deputy Directors in the Science Divisions to develop recommended performance measures. 

The PPBE and the internal SMD processes that support the PPBE process result in the 
development of the NASA GPRAMA Performance Plan.  The NASA GPRAMA Performance 
Plan details the Agency’s performance commitments supported by the proposed budget for the 
fiscal year in question.  

8.3.2 The SMD Internal Performance Planning Process 

The SMD performance planning process has three steps: 

 Developing a Performance Plan approach.  

 Developing performance measures.  

 Making performance measure adjustments, if necessary, to reflect Congressional 
appropriations for the fiscal year. 

SMD develops the Performance Plan approach as follows:  

 After reviewing Agency-level performance planning guidance, the PA develops an overall 
approach for the SMD Performance Plan.  This is done in consultation with the SMD 
DAA/R. 

 The PA reviews and draws from a range of sources, including the Agency guidance, the 
NASA Science Plan, and budget structure, to develop this approach.  The PA reviews 
these sources to ensure the approach achieves appropriate program coverage and balance 
within and among themes.  

 In the absence of new Agency guidance, the approach encompasses established multi-
year performance goals, supported by three types of Annual Performance Goals (APGs): 
discrete mission milestones, Agency process or “efficiency” measures, and measures of 
progress toward understanding fundamental science questions. 

SMD personnel perform the following activities to develop performance measures:  
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 The PA works with the PAs supporting the Science Divisions and directly with the cognizant 
PEs and PSs to develop mission-related APGs consistent with proposed budgets.  The 
objective is to produce a set of discrete milestone accomplishments that will represent the 
overall health and progress of each science theme. 

 These recommended mission-related APGs are presented to the respective Science DDs 
for approval. 

 Following the approach developed with the DAA/R, the PA develops science APGs that 
flow directly from the Science Plan.  The PA also works directly with OCFO’s Strategic 
Investments Division (SID) analysts to update the established efficiency measures, 
consulting with SMD personnel as appropriate. 

 In accordance with Agency guidance, the PA assembles the proposed APGs into required 
Performance Plan formats to accompany the budget submissions to OCFO, the Office of 
Management and Budget (OMB), and Congress. 

 As the SMD budget proposal matures, the PA checks the APGs for continued alignment 
with the budget.  As the budget recommendation generally requires several iterations at 
each stage of the process, the accompanying mission-related APGs are often revised 
several times.  Revisions may also occur as the result of OCFO or OMB comments. In such 
cases, the PA consults with the appropriate PA, PE, PS, and/or Science DDs to approve 
each substantive change. 

In response to the Congressional appropriation for the fiscal year in question, the PA supports 
the development of the Agency’s Performance Plan Update.  Upon passage, the PA examines 
the Congressional appropriations for any impacts to SMD programs and supporting APGs. 
This may include such things as changes to program direction or budget increases/decreases. 
In each such case, the PA consults with the appropriate PA, PE, PS, and/or Science DD to 
determine if a revision to or deletion of the APG is warranted.  If so, the PA works with SID 
analysts to provide requested supporting material.  Science DDs approve each substantive 
change. 

8.3.3 The SMD Performance Assessment Process 

The NASA GPRAMA Performance Report is aligned with the components of the GPRAMA 
Performance Plan.  In order to assess performance and provide the necessary data for 
quarterly status reports and the annual Agency Performance and Accountability Report (PAR), 
SMD follows two different processes: 

 One for the more subjective measures of progress on fundamental science questions 
(hereafter referred to as “science APGs.”). 

 Another for the discrete mission milestones and the quantitative “efficiency measures.”  

SMD coordinates evaluation of the Science APGs using the following process: 

 The science APGs call for an external expert review of progress toward understanding 
fundamental science questions.  The Subcommittees of the NASA Advisory Council 
Science Committee currently perform this review during their summer meetings.  Because 
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this is an independent review, the subcommittees are asked to base their evaluation on 
whatever accomplishments and/or disappointments they deem relevant to each of SMD’s 
science focus areas (known as “objectives” for GPRAMA purposes).  

 As a courtesy, the Science Divisions provide a listing of items the subcommittees may wish 
to consider for each area.  This material is developed by the PSs serving as Executive 
Secretaries for the subcommittees and is approved by the Science DDs. 

 The PA coordinates a review session with the PS Executive Secretaries to ensure an 
appropriate level of consistency between Divisions. 

 This information is then released to the subcommittees by the PS Executive Secretaries, 
who coordinate the subcommittees’ reviews and, along with the PA, facilitate clarification 
of any issues.  

 The subcommittees provide their assessments in writing to the PS Executive Secretaries, 
who forward them to the PA. 

 For quarters ending prior to the summer assessments, the PA and PS Executive 
Secretaries develop projections of the subcommittees’ science APG ratings for use in 
quarterly status reports. 

SMD evaluates performance for the discrete milestones and quantitative efficiency measures 
using the following process: 

 Working with the cognizant PEs and PSs, the PA collects and validates performance data 
for the mission-related milestone APGs.  Documentation for each typically includes press 
releases and program and project reports. 

 The PA also works with the cognizant PAs, PEs, and PSs to collect, integrate, and analyze 
performance data for the quantitative “efficiency measures.”  Each of these individuals 
maintains documentation of the performance results, which include Agency financial 
system reports and program and project reports. 

 For APGs that will not be successfully completed during the fiscal year, the PA and 
cognizant PE/PS develop explanations and performance improvement plans in accordance 
with Agency guidance. 

 For quarters ending prior to achievement of the APG in question, the PA and cognizant 
PE/PS provide an assessment of the likelihood of achievement for use in quarterly status 
reports. 

Once all performance data have been gathered and documented, the PA: 

 Integrates the data for submission to OCFO SID in accordance with guidance received. 
This generally includes requests for additional information, such as highlights and 
accompanying images, which the PA coordinates with the PSs, Science DDs, and the 
DAA/R as appropriate. 

 Reviews results with Science DDs and/or their Deputies, then with the SMD Deputy AA for 
Program (DAA/P), paying particular attention to the explanations and performance 
improvement plans for those APGs not achieved. 
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 Circulates SID Performance Report drafts to the Science DDs for comment and resolves 
any issues prior to submitting the drafts to the SMD AA or his/her designee for approval. 

 Coordinates resolution of any issues identified by the SMD AA. 

 Prepares the final SMD comments for submission to OCFO SID. 

8.4 SMD Program Cost and Analysis Process 

The Program and Cost Analysis Team (PCAT) provides analysis, advice and 
recommendations to SMD Senior Management to enable the Directorate to meet its science 
goals and objectives.  The activities of the PCAT are normally limited to flight programs and 
projects.  However, SMD Senior Management may ask the PCAT to consider special topics 
important to the successful implementation of the SMD mission.  The PCAT does not provide 
analysis, advice and recommendations for research and analysis, or technology development 
activities, except to the extent that these activities are embedded in, or directly contribute to, 
flight programs and projects. 

8.4.1 Functions and Responsibilities 

The PCAT serves as the primary organization in the Directorate for carrying out programmatic 
and cost analysis on a monthly basis, independent of the Astrophysics, Earth Science, 
Heliophysics, Joint Agency Satellite (reimbursable programs with other government agencies) 
and Planetary Science Divisions, to enable program and project oversight and approval as 
outlined in NPR 7120.5.   

8.4.1.1 Monthly Monitoring 

PCAT programmatic analysis includes utilization of program control methodologies and 
analytical tools such as programmatic risk-based assessments, earned value management, 
and schedule analysis to evaluate flight programs and projects throughout their lifecycle, 
focusing particularly on projects in the Implementation phase.  The analysis includes the 
identification of issues that directly affect the accomplishment of program/project goals and 
objectives.  The assessments also include the development of recommended management 
actions to mitigate or resolve the issues when warranted by the programmatic status.  PCAT 
also oversees, monitors and collaborates with contractors supporting SMD to analyze, 
quantify, and assess the risks of various SMD programs and projects.   

8.4.1.2 Independent Cost and Schedule Estimates 

PCAT is responsible for undertaking cost and schedule estimates independent of the Science 
Divisions.  PCAT serves as a liaison between contractor personnel, PEs, PAs, and SMD 
management to ensure that contractor-provided assessments are typically factored into 
recommendations and decision-making.  PCAT also leads the development of independent 
life-cycle cost and schedule range estimates for flight projects during Formulation, and mission 
development and lifecycle cost and schedule point estimates during Implementation.  In 
particular, PCAT: 
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 Manages support contractor development of independent life cycle costs and schedule 
estimates at mission Key Decision Points (KDPs) to validate the adequacy of resource 
estimates for flight programs or projects prepared by implementing organizations.   

 Analyzes the differences between various cost and schedule estimates at KDPs to ensure 
that variances due to the cost model used, risk assessments, etc., are generally 
understood and support management decisions. 

 Once the independent cost and schedule ranges and point estimates have been 
completed, PCAT will work in close collaboration with the Divisions and SMD senior 
management to establish approved development and full lifecycle costs and schedule 
ranges for each project at or soon after KDP B/Step 2 Down-Select, as well as 
development and lifecycle cost and schedule commitments at KDP-C. 

8.4.1.3 Process Improvement and Training 

PCAT works closely with SMD senior management to identify and undertake analyses of SMD 
program/project acquisition and management processes and procedures in all life-cycle 
phases, including selection processes, with the goal of process improvement and 
enhancement of SMD's ability to achieve its objectives and successfully manage its missions 
within a constrained resource environment.  PCAT also trains and mentors SMD staff in the 
various Science Divisions in methodologies for cost/schedule analysis.  

  



 
NASA Headquarters 

Science Mission Directorate 
Management Handbook 

 

 

 154 October 2013 
 

 

 

 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

 



 

NASA Headquarters 
Science Mission Directorate 
Management Handbook 

 

 

October 2013 155  

 

9. MANAGEMENT TOOLS AND INFORMATION SYSTEMS 

9.1 Overview 

Science Mission Directorate (SMD) employees use a variety of project management and 
information systems.  These include both applications accessed through the ScienceWorks 
Web Portal and other Agency applications used to support NASA SMD programs. 

ScienceWorks supports the sharing of information among SMD Program and Project Offices 
and provides an integrated business system interface.  ScienceWorks merges existing SMD-
created reporting and program/project management applications.  It provides an event 
calendar, file sharing/collaboration tools, and outreach tools.  In addition, ScienceWorks 
provides access to the NASA Directory Services, top news items in SMD and NASA, and 
relevant NASA resources such as NASA Forms and travel. 

SMD also uses Agency applications to support SMD programs.  These Agency applications 
include institutional financial systems and applications that directly support employees’ needs 
such as reporting time or requesting training in Identity Management and Account Exchange 
(IdMAX).  The website is http://itcd.hq.nasa.gov/idmax.html. 

Web site references relevant to this Handbook are listed in Appendix D, “SMD Management 
Handbook Web Site References.” 

9.2 ScienceWorks Web Portal 

ScienceWorks has three key components. They are core, financial, and decision-support 
modules.  

9.2.1 Core Modules 

ScienceWorks has four core modules: a calendar, an SMD search function, a file-sharing 
capability, and a NASA Directory lookup function. 

The calendar module allows users to create or subscribe to group events and post events on 
the SMD public website.  It receives subscriptions through iCal-formatted email.  iCal is an 
Apple computer personal calendar application.  This module also provides a calendar for event 
management and a personnel absence calendar.  These features do not replace the NASA 
Headquarters (HQ) desktop calendar used for personal time management. 

The Search SMD module supports searching SMD’s public website, press releases, and the 
Earth Science Education Catalogue.  It also includes a link to the NASA.gov search page. 

The file-sharing capability module supports storing and sharing documents, images, movies 
and other items with the SMD community, partners, and public.  It provides two drop boxes, 
one for the public and one restricted to SMD employees.  The file-sharing capability supports 
auto-file archiving and deletion, user-assigned access rights, user creatable folders, and 
simple browse functionality. 

The NASA Directory lookup function module is a quick, convenient way to find NASA 
employees’ telephone numbers, and E-mail addresses.  Clicking on an E-mail address 

http://itcd.hq.nasa.gov/idmax.html
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launches a user’s default E-mail client with the E-mail address in the TO: field of the new E-
mail. 

9.2.2 Financial Modules 

ScienceWorks has two financial modules.  They are the Resource and Analysis Program 
Tracking for Resources (RAPTOR) and Congressional Database (CDB). 

RAPTOR allows SMD personnel to manage research and analysis activities resulting from 
solicited and unsolicited proposals from initiation and approval through close-out. 

CDB is a web-based application that provides online information about NASA funding 
distribution among various states, congressional districts and foreign countries.  CDB 
integrates with several accounting databases to produce accurate data for this purpose.  The 
Office of Legislative and Intergovernmental Affairs (OLIA) and other Mission Directorates 
currently use CDB. 

9.2.3 Decision Support Modules 

ScienceWorks has six decision-support modules.  They are monthly reports, weekly reports, 
International Agreements [Science Pending International Agreements Database (SPIAD)], 
Requirements Management System (RMS), Milestones database, and the National Research 
Council (NRC) Activity Tracking System (NATS). 

The monthly reports module provides reports for SMD’s monthly reviews.  This module 
provides reports tailored for the intended audience such as flight program and project review 
charts and charts for review with the SMD Associate Administrator AA. 

The weekly reports module enables projects to provide summaries of the week’s events for 
review by SMD senior management.  This module also allows users to retrieve current and 
historical/archived information by program name, project name, key word search, or any 
combination of these items. 

The International Agreements module, or SPIAD, provides a common area for OIIR and SMD 
to share the status of international agreements.  Parties involved with the agreements 
continually update a single text field with changes to status of the agreement.  

The Requirements Management System (RMS) provides access to the Level-1 requirements 
for each project and other key program and project documents approved at the Directorate 
level.  It also contains other top-level project information such as key personnel, and 
Directorate Program Management Council (DPMC) Decision Memos including those for Key 
Decision Points (KDP).   

The milestones database tracks planned and actual schedule milestones for each SMD 
program or project. SMD leadership requires Program Executives (PEs) to regularly validate 
milestone dates.  The application provides this check by recording “date last verified” for each 
milestone.  Changes to milestone dates typically appear first in the weekly report to senior 
management; they are then incorporated into the Milestone Database. 
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NATS is a web-based database that tracks NRC study activity for SMD and records key 
correspondence and documentation for each study.  

9.3 Core Financial Systems 

SMD employees with financial responsibilities use a number of NASA institutional financial 
systems to perform their jobs.  These include the E-budget toolset and other related 
institutional financial systems.  Other SMD employees have read-only access to view 
information from these systems.  

9.3.1 The E-Budget Toolset 

E-Budget is a web-based Agency-wide tool that houses related budget systems.  These 
include the Metadata Manager (MDM), N2, the Integrated Budget and Performance Document 
(IBPD), and related Agency institutional financial systems. 
(https://budget.nasa.gov/Login/main.aspx) 

MDM 

MDM is a web-based tool that contains NASA’s official NASA Structure Management (NSM) 
data elements and associated codes.  MDM is the only tool NASA relies on for identifying, 
creating, tracking, organizing, and archiving of appropriation, mission, theme, program, project, 
and Work Breakdown Structure (WBS) 2 through WBS 7 NSM structural elements.  MDM 
feeds NSM codes to the budget formulation system, core financial system, and project 
management systems that require coding structure data. 

The SMD Resources Management Division (RMD) budget Integration Team and each 
Division’s Program Support Specialist have access to MDM.  SMD employees may view the 
NSM structure.  

“N2” (NASA Budget System 2) 

N2 is the budget formulation tool for the Agency.  It is used to formulate guidance to NASA 
Centers, incorporate NASA Center feedback, and capture final Agency submissions to  the 
Office of Management and Budget (OMB).  RMD Program Analysts (PAs) have access to N2 
and work with their respective Science Division Directors (DDs) and PEs to formulate the N2 
budget content.  

Integrated Budget and Performance Document (“IBPD”)  

IBPD compiles program and project information for the annual budget submission to Congress. 
RMD’s PAs have access to the IBPD and work closely with their respective Science DDs and 
PEs to formulate the IBPD content.  This is also referred to as the Congressional Justification. 

9.3.2 Related Institutional Financial Systems 

SMD employees use a number of other related Agency institutional financial systems to do 
their financial tasks.  These include the following:  

 SAP (Systems, Applications, & Products) Core Financial distributes the budget to NASA 
Centers and commits purchase requisitions. 
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 Business Warehouse is a web-based reporting tool that uses defined reports to pull 
financial data from SAP. 

9.4 NASA Institutional Systems 

SMD employees use a number of NASA institutional systems that are not part of 
ScienceWorks.  These systems are listed with their internet addresses in Appendix D. 
Functional organizations outside SMD manage and provide required training for these 
systems. 
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10. EDUCATION AND COMMUNICATION 

10.1 Introduction 

SMD invests in education and communication by embedding it in SMD flight missions as well 
as the research and analysis (R&A) programs, and by funding education and communication 
activities selected through open solicitations.  Education and communication activities that fall 
within a flight program are governed by NASA Procedural Requirement (NPR) 7120.5E, NASA 
Space Flight Program and Project Management Requirements, and are managed consistent 
with SMD management of flight programs (see Chapter 5, “Flight Program Management and 
Assessment).  Flight Mission Education is governed by Science Policy Document (SPD)-18, 
Policy and Requirements for the Education and Public Outreach Programs of SMD Missions, 
which is located in the ScienceWorks Documents Library under “Policy Documents”. 

The remaining education activities are governed by NPR 7120.8, NASA Research and 
Technology Program and Project Management Requirements, and are managed consistent 
with SMD management of R&A programs (see Chapter 4, “Research Program Management”). 
Communication activities are governed by SPD-21, Policy and Requirements for Public 
Engagement, which is located in the ScienceWorks Documents Library under “Policy 
Documents”. 
 

10.2 NASA Education  

The goals for NASA Education are to: 

 Strengthen NASA and the Nation’s future workforce. 

 Attract and retain students in the Science, Technology, Engineering, and Mathematics 
(STEM) disciplines. 

 Engage Americans in NASA’s mission. 

The NASA Education Strategic Coordination Framework describes the portfolio approach to 
the collective agency effort undertaken by the Office of Education (OE) and the four NASA 
Mission Directorates:  Science (SMD), Aeronautics Research (ARMD), Human Exploration and 
Operations (HEOMD), and the Space Technology (STMD) and the specific, measurable 
outcomes that guide the portfolio.  Figure 10-1 shows the portfolio outcomes mapped to the 
NASA Education Strategic Framework.  These outcomes are described in Section 2.4 of the 
“Framework” document (“Philosophy and Principles that Guide the Operation of the Portfolio”) 
and Section 2.5 (The Education Strategic Framework: The Total Picture).  The Office of 
Education portfolio is governed by NPR 7120.7, Institutional/Infrastructure Program/Project 
Management Processes and Requirements. 

The Education Coordination Committee (ECC) coordinates implementation strategies between 
OE and the four NASA Mission Directorates.  The ECC is responsible for: 

 Developing and implementing the overarching Agency Education Strategic Framework and 
policies to meet Agency needs. 
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 Ensuring implementation of an integrated portfolio and a coordinated investment strategy 
for education programs across NASA. 

 Maintaining cognizance of all Agency education projects, major milestones, major 
evaluations/previews, and investment plans. 

 Establishing criteria for education efforts and assessing the results of those evaluations. 

Figure 10-1. Outcomes Mapped to the Education Strategic Framework 

The NASA Education Portfolio Development Architecture is shown in Figure 10-2, illustrating 
the process by which the goals for NASA Education are incorporated in development of the 
portfolio.  

Each Mission Directorate supports the NASA education portfolio by providing discipline-
specific content, and human resources to plan and implement educational programs, projects, 
and services. 

Each Mission Directorate also identifies an Education Lead who represents the Mission 
Directorate’s Associate Administrator (AA) to OE and at the ECC.  The Education Lead is 
directly responsible for: 

 Program coordination with OE and the Centers. 

 Program evaluation using ECC criteria. 

 Performance data distribution to the central Agency education database. 
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Figure 10-2. NASA Education Portfolio Development Architecture 

10.2.1 SMD Education 

The Science Mission Directorate (SMD) is currently re-evaluating the conduct of education 
activities within the Directorate.  Following the conclusion of the evaluation, the SMD 
Management Handbook will be updated to reflect the new policy and implementation strategy.   

10.3 NASA Communications and Public Engagement  

The goals for NASA Communications and Public Engagement are to: 

 Effectively communicate NASA’s work, its objectives and benefits to its employees, the 
public and other stakeholders. 

 Facilitate and guide implementation of NASA’s communication efforts. 

 Connect/engage the audience to NASA’s mission. 

SMD furthers these goals by proactively telling the stories of NASA science missions and 
research to make our work accessible to stakeholders, and the public. 

The NASA Communication/Public Engagement Strategic Coordination Framework describes 
the portfolio approach to the collective Agency effort undertaken by the Office of 
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Communication (OC) and the four NASA Mission Directorates:  SMD, ARMD, HEOMD, and 
STMD; and the specific, measurable outcomes that guide the portfolio.  Figure 10-3 shows the 
portfolio outcomes mapped to the NASA Communication Strategic Framework.  These 
outcomes are described in Section 2.4 of the “Framework” document (“Philosophy and 
Principles that Guide the Framework” and “Operation of the Portfolio”) and Section 2.5 (The 
Communication Strategic Framework: The Total Picture).  The OC portfolio is governed by 
NPR 7120.7, Institutional/Infrastructure Program/Project Management Processes and 
Requirements. 

The Communication Coordination Committee (CCC) coordinates implementation strategies   
between OC and the four NASA Mission Directorates. The CCC is responsible for: 

 Developing and implementing the overarching Agency Communication Strategic 
Framework and policies to meet Agency needs. 

 Ensuring implementation of an integrated portfolio and a coordinated investment strategy 
for communications activities across NASA. 

 Maintaining cognizance of all Agency communication projects, major milestones, major 
evaluations/previews, and investment plans. 

 Establishing criteria for communication efforts and assessing the results of those 
evaluations. 

Mission Directorate communication responsibilities are outlined in Section 3.1.3 of the 
“Framework” document, (Mission Directorates and Other Headquarters Funding 
Organizations).  In particular, Mission Directorates are responsible for: 

 Embedding communication components into their research and development programs and 
flight missions. 

 Administering the discipline/content-specific activities for which they provide funding. 

 Ensuring meaningful collaboration between the NASA science/engineering community, 
stakeholder community and the public community. 

 Connecting and empowering NASA employees with resources and storytelling capabilities. 

Each Mission Directorate supports the NASA communication portfolio approach by providing 
discipline-specific content, funding, and human resources to plan and implement 
communication programs, projects, and services. 

Each Mission Directorate also identifies a Communication Lead who represents the Mission 
Directorate’s AA to OC and at the CCC.  The Communication Lead is directly responsible for: 

 Program coordination with OC and the Centers. 

 Program evaluation using CCC criteria. 

 Performance data distribution to the central Agency communication database. 
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Figure 10-3. Outcomes Mapped to the Communication Strategic Framework 

10.3.1 SMD Communications 

SMD seeks to ensure coherence and promote interdisciplinary collaboration across SMD in its 
approach to communication.  As such, SMD has adopted a management structure of 
distributed organizational responsibilities, as follows: 

 The SMD Communication Lead at the Directorate level is the Manager for Communications 
and Public Engagement.  The SMD Communication Lead reports directly to the Strategic 
Integration and Management Division (SIMD) Director (or designee) and is responsible for 
inter-Divisional communication strategy and implementation matters. 

 The Division Communication Leads in each of the four science Divisions and the JWST 
Program Office are responsible for the Division-specific communication activities.  

The SMD Communication Lead is responsible for: 
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 Representing the SMD AA to OC and at the CCC. 

 Preparing an annual Public Engagement Plan and annual report assessing the impact of 
each public engagement event. 

 Drafting SMD Communication policy for the SMD AA’s review and approval. 

 Directing Directorate-wide communication projects, initiatives, and activities and supporting 
Division-specific initiatives when needed. 

 Reviewing, concurring, and making recommendations on Agency and SMD communication 
projects, initiatives, activities, and documents. 

 Integrating and coordinating communication activities across SMD for optimal performance.  

 Monitoring performance measures in support of OC standards. 

 Coordinating with the SMD Education Lead on synergistic activities. 

The Division Communication Leads are responsible for: 

 Representing their respective Division Director (DD) at the integration and coordination at 
the Directorate level. 

 Taking the lead on Division-specific initiatives and activities. 

 Integrating and coordinating activities within their respective Division/Office for optimal 
performance. 

 Maintaining cognizance of activities outside of their respective Division/Office and 
promoting coherence across SMD. 

 Participation in Directorate-wide Communication/Public Engagement activities under the 
leadership of the SMD Communication Lead. 

Note that the communications functions related to specific programs and projects reside 
primarily with the Division Communication Leads.  The SMD Communication Lead is 
responsible for NASA internal coordination on communication and public engagement and for 
SMD-wide event support (See Section 11.2.4, “Public Event Support” for further details).  The 
mission-embedded communications activities depend on the PEs and/or PSs for their 
execution.  The Division Communication Leads serve as resources for the PEs and PSs. 
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11. ADMINISTRATIVE AND POLICY PROCESSES 

11.1 Overview 

This chapter describes the Science Mission Directorate’s (SMD) administrative and policy 
processes addressing: 

 Operational and institutional activities such as travel, directives management, external 
audits management, and correspondence control. 

 Human capital management, such as training, Intergovernmental Personnel Agreements 
and performance planning, evaluation and award.  

 Policy processes such as legislative affairs support and advisory committee management.  

Any questions regarding points of contact to assist the employee with the above administrative 
processes should be directed to the employee’s Division/Office Program Support Specialist 
(PSS).  If the PSS cannot provide the appropriate information, the employee should ask his/her 
direct line manager. 

11.2 Headquarters Operations and Institutional Activities  

The Strategic Integration and Management Division (SIMD) manages or implements a number 
of NASA or Headquarters (HQ) operations and institutional activities in support of SMD.  These 
include travel, information technology (IT) planning and support, and conference 
approval/reporting.  Other HQ operations and institutional activities SIMD is responsible for 
include implementation of NASA’s telework policy, office space management, health and 
safety initiatives, NASA Policy Directive (NPD)/NASA Procedural Requirements (NPR) 
Coordination, audits, correspondence control, Freedom of Information Act (FOIA) requests, 
and the SMD website. 

11.2.1 Institutional Budget 

The SMD Resources Management Division (RMD) plans and administers the SMD institutional 
budget.  Working with the SMD Divisions, the RMD determines the fiscal year requirements 
and manages the administration of the funds. 

The institutional budget includes: 

 Travel  

 Training 

 Employee performance awards  

 IT support and architecture, printing, and design  

 Public event support 
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11.2.2 Travel 

SIMD manages the travel budget for SMD.  In this capacity, the SIMD conducts an annual call 
for travel plans by each employee and establishes budget guidelines for each Division and the 
front office.  It also monitors the expenditure of funds against guidelines for each Division. 

11.2.3 Information Technology 

IT planning support covers a range of activities from employee desktops to IT security.  In this 
role, the SIMD facilitates the procurement, upgrade, maintenance, and day-to-day operations 
required to carry out the business of the SMD.  It also develops and manages the IT 
architecture to include infusion of new software, hardware, applications development, and 
maintaining compatibility with the NASA IT architecture.  

11.2.4 Public Event Support  

The SMD Public Event Support Office at the Goddard Space Flight Center (GSFC) supports 
conference and outreach activities for SMD.  The office works closely with event organizers 
and sponsors and serves as the primary liaison for conference coordination.  

The Public Event Support Office: 

 Facilitates regularly scheduled meetings of the SMD events committee. 

 Serves as the primary point of contact for future events. 

 Collects and disseminates event-planning information. 

 Identifies and obtains necessary outreach material. 

 Oversees event logistics to ensure activities are on schedule and within budget. 

 Attends events as necessary to provide consultation, staffing, and logistical support 
services. 

 Designs and produces outreach material such as posters, brochures, annual SMD 
calendars, fact-sheets, and multimedia products. 

11.2.5 Telework 

The SIMD is responsible for implementing the NASA telework policy for SMD.  In this capacity, 
SIMD ensures Division Directors (DDs) have informed their employees of their telework 
options and the process for requesting telework.  The SIMD also ensures supervisors 
understand how to document telework in the Federal government payroll system. 

11.2.6 Office Space 

The SIMD manages the following duties associated with SMD office space: 

 Works with the HQ Facilities Office to identify and update the necessary footprint for SMD 
office space. 
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 Submits and/or coordinates requests through the NASA Identity Management and Account 
Exchange (IdMAX) system to provide employee/contractor access to email, SMD 
applications, and shared servers. 

 Submits and/or coordinates Facilities Help Desk System (FHDS) requests for office space 
and other building requirements. 

 Approves Enterprise Service Desk (ESD) Service Requests for employee computer seats, 
mobile devices, and other IT equipment and services. 

11.2.7 Health and Safety 

The SIMD manages the health and safety (H&S) of its employees by conducting the following 
responsibilities: 

 Manages the SMD team of H&S monitors. 

 During emergencies, ensures all employees leave the building during evacuations in a safe 
and orderly manner. 

 Conducts an annual safety walk-through with the HQ Safety Officer. 

 Encourages employees to submit requests to the appropriate HQ office to correct H&S 
violations. 

 Makes recommendations to employees for the correction of H&S violations.  

See http://www.hq.nasa.gov/hq/safety.htm for more information on H&S. 

11.2.8 NPD/NPR Coordination 

The NASA Policy Directive (NPD)/NASA Procedural Requirement (NPR) documents Agency 
and Center policies, procedures, and guidelines.  They also provide Agency managers with the 
means to effectively and efficiently convey instructions to employees, customers, and 
suppliers.  For NPDs and NPRs, the SIMD: 

 Based on the subject matter, circulates the NPD/NPR to the appropriate subject matter 
experts (SMEs) in SMD. 

 Tracks and provides a concise overview of the comments through SMD’s management 
structure for final SMD response to the NASA Online Directives Information Systems 
(NODIS) signature block. 

The SIMD also provides the same service for directives in the “Open Review System” (ORS). 
The ORS is a web-based system for conducting pre-reviews of draft documents such as 
Directives, white papers, and design review materials.  The ORS allows originators to post 
draft documents.  It also allows reviewers to evaluate a document before it enters the official 
NODIS process. 

http://www.hq.nasa.gov/hq/safety.htm
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11.2.9 Inspector General and Government Accountability Office Audits 

The SMD seeks to be open and responsive to all audit requests.  To that end, the SIMD 
manages Office of the Inspector General (OIG) and Government Accountability Office (GAO) 
audit activities and actions on behalf of the Directorate.  The SIMD: 

 Reviews new OIG and GAO audits to determine relevance to SMD and appropriate level of 
SMD involvement. 

 Coordinates with SMD senior management and Division personnel regarding the 
designation of SMEs at HQ and identification of interested Centers for all audits that fall 
directly into the SMD portfolio. 

 Represents SMD interests during discussions for audits where SMD is not the lead 
organization and interfaces with technical points of contact to ensure that SMD’s issues 
and concerns are properly addressed, in particular for cross-cutting audits that address or 
influence multiple SMD projects. 

 Schedules, attends, and records details of entrance and exit conferences, as well as other 
meetings between SMD personnel and the OIG or GAO. 

 Negotiates data requests with the OIG or GAO to clarify expectations and ensure 
availability of requested information. 

 Works with SMD Divisions, Project Managers, and other organizations, both internal and 
external to NASA, to fulfill data requests on schedules mutually agreed to between the OIG 
or GAO and SMD. 

 Coordinates and assists SMEs with communications from the OIG or GAO, including by 
providing SMEs with relevant information and materials. 

 Receives statements of fact from the OIG and GAO and facilitates SMD technical review. 

 Receives draft OIG and GAO reports and coordinates SMD review, including preparation of 
any official responses to recommendations for publication in the final report.   

 Receives final OIG and GAO reports and advises interested parties of its disposition. 

 Documents actions taken to respond to the final report and requests closure of open 
recommendations when actions are complete. 

 Prepares the 60-day Report to Congress for all GAO reports with recommendations 
directed to SMD. 

 Reviews and comments on NPRs or other HQ policies regarding audits. 

 Participates in HQ teams revising, developing, or implementing policies and procedures 
related to audits. 

11.2.10 Correspondence Control 

This section describes how SIMD addresses the tracking of HQ actions and FOIA requests. 
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11.2.10.1 Headquarters Action Tracking System 

SMD responds to customer and stakeholder inquiries, requests and complaints, incoming mail, 
non-conformance reports (NCR), and corrective actions (CA) resulting from NASA HQ 
management system audits.  NASA and SMD use the Headquarters Action Tracking System 
(HATS) to track and create actions. 

HATS tracks the following actions: 

 ADMINISTRATOR ACTIONS.  These are actions initiated from the Office of the Administrator. 
The Executive Secretariat creates Administrator-sponsored actions and creates a HATS 
identification number for each action.  These actions may be assigned to the Directorate. 

 ACTION DOCUMENT SUMMARIES.  These are actions from another HQ office requiring 
concurrence from the Directorate AA.  The SMD Correspondence Control Officer (CCO) 
assigns a HATS identification number and forwards the action to the appropriate DD(s) for 
review and comment before the AA concurs. 

 SMD ACTIONS.  These are actions originated within SMD. 

 INFORMATION ONLY.  These are items not requiring a response, but are merely meant to 
inform. 

 UNCONTROLLED ACTIONS.  These actions come from correspondence received from the 
Office of the Administrator and stamped “Uncontrolled."  An "Uncontrolled" file is 
maintained for reference.  These are letters answered once or twice, in which the author 
continues to make inquiries relative to the same subject matter.  SMD may also create 
uncontrolled actions within HATS.  Uncontrolled actions do not require a response. 

 NASA HQ MANAGEMENT SYSTEM ACTION NON-CONFORMANCE REPORTS (NCRS).  These are 
action items associated with an NCR from a NASA HQ management system audit. 
Elements within the Mission Support Directorate (MSD) enter a Non-conformance Report 
(NCR) into the automated NCR system.  Working with the MSD, the SMD CCO determines 
when a HATS action needs to be created to reflect and track SMD’s response to an NCR. 

 NASA HQ MANAGEMENT SYSTEM ACTION CAS.  These are action items associated with an 
approved management system CA.  NASA HQs Policy Directive 1280.1:  NASA 
Headquarters Integrated Management System Policy Directive governs the creation and 
processing of CAs.  Unapproved CAs are entered as “Information Only.” 

11.2.10.2 FOIA Requests 

All Federal agencies are required under FOIA, 5 U.S.C. 552, as amended, to disclose records 
requested by the public.  Under the FOIA provisions, Federal agencies are to make their 
records available to the greatest extent possible, based on the principle of openness in 
government.  NASA may, however, withhold information pursuant to certain exemptions and 
exclusions in the statute. 

A written FOIA request can be submitted to NASA by mail, fax, E-mail, or in person, at the 
following addresses:  
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NASA Headquarters 
300 E Street, SW 
Room 9R35 
Washington, DC 20546 

(202) 358-4331 Fax  
E-mail: foia@hq.nasa.gov  

No telephone requests are accepted.  If the requestor does not know the exact title of the 
document(s), they should provide a reasonable description of the document(s). 

The SIMD: 

 Logs the FOIA request into HATS. 

 Assigns the FOIA request to the appropriate SMD SME to respond. 

 Closes the HATS action when the FOIA response has been approved by SMD senior 
management and sent to the requesting individual by the NASA FOIA Officer. 

11.2.11 SMD Website 

The SMD website addresses a broad range of customers including the general public, 
educators, children, scientists, engineers, the press, international partners, and advocates for 
NASA programs.  SIMD has responsibility for maintaining the SMD website.  

11.3 Human Capital 

The following sections describe the SMD processes to provide human capital support for:  

 Recruitment and personnel actions. 

 Performance and incentive awards. 

 Performance appraisals. 

 Leadership development and training. 

 Senior Executive Service (SES) positions. 

 Intergovernmental Personnel Agreement (IPA) appointment and detailees. 

11.3.1 Recruitment and Personnel Actions 

SIMD’s Human Capital Specialist is responsible for SMD recruitment.  Once SMD 
management determines that a position needs to be filled, the Human Capital Specialist 
initiates an SF-52 action in the Federal Personnel Payroll System (FPPS).  FPPS is a web tool 
used for initiating, requesting, and authorizing personnel actions.  The necessary documents to 
process a vacancy announcement include:  a Position Description (PD), via ePDS (Electronic 
Position Description System), position sensitivity designation form, drug testing form, 
organization chart, and other supporting documentation as appropriate.  

mailto:foia@hq.nasa.gov
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The supervisor reviews, approves, and, if required, signs the electronic version of the PD and 
forwards the documents to the Human Resource Management Division (HRMD).  

Once HRMD reviews and approves the request, the SMD supervisor receives a draft vacancy 
announcement for review, change, and/or approval.  

Vacancy announcements are advertised on the NASAJOBS and the Office of Personnel 
Management’s (OPM) USAJOBS websites for at least five days.  

Once the vacancy announcement closes, HRMD accepts and reviews job applications.  The 
supervisor is forwarded the applications of qualifying applicants.  The supervisor is given 30 
days to interview and select a candidate.  

Once the supervisor has made his/her selection, he/she indicates his/her selection via the 
Certificate of Eligibles, and electronically signs and dates this information and then returns the 
information to HRMD.  HRMD reviews the information, and extends a tentative offer to the 
employee candidate.  

11.3.2 Performance and Incentive Awards 

The NASA Awards Program recognizes employees who make outstanding contributions to the 
Agency mission.  The DD is responsible for ensuring that the right employees are recognized 
for their efforts.  However, the SMD AA has final approval of all award nominations.  

The NASA Awards and Incentive Program includes a wide spectrum of both cash and non-
cash awards available to all NASA civil servants.  

11.3.3 Performance Appraisals 

The Employee Performance Communication System (EPCS) is NASA's performance 
management system for all employees other than SES, Senior Scientific and Technical, and 
Senior Level employees.  The EPCS establishes a systematic process for planning, 
monitoring, developing, assessing, and rewarding employee performance that contributes to 
the achievement of the Agency's Vision, mission, and goals in accordance with applicable laws 
and regulations.  The EPCS creates a strategically linked set of performance expectations for 
all employees, promotes a performance culture that focuses on two-way communication and 
accountability for results. 

In 2013, NASA rolled out the Standard Performance Appraisal Communication Environment 
(SPACE), an automated performance management tool that is fully compliant with the 
requirements of the NASA ECPS. 

11.3.4 Leadership Development and Training 

At the beginning of the Agency’s annual employee performance cycle (May 1 – April 30 for 
General Service (GS) and October 1-September 30 for SES/ST/SL), SMD employees are 
encouraged to create an Individual Development Plan (IDP) (Executive Development Plan for 
SES employees) and negotiate this plan with his/her supervisor.  The IDP includes short- and 
long-range employee goals, planned training and development activities, and relevant 
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justification.  IDP forms for GS employees are available electronically at:  https:hr.nasa.gov, 
click on SATERN, and click on Individual Development Plan.  

The SMD Training Coordinator: 

 Distributes guidance for individual development planning. 

 Identifies training opportunities such as NASA Center-level courses and HQ points-of-
contact for on-the-job training. 

 Assists employees with the application/registration for developmental training. 

 Manages the Directorate training budget. 

 Maintains training records for the Directorate. 

SMD employees obtain training/coursework forms as well as application procedures from the 
System for Administration, Training and Education Resources (SATERN) website.  Employees 
complete either the internal or external training form, which is then approved by their 
supervisor.  The SMD Training Coordinator critiques and approves each training request for 
processing through procurement at the NASA Shared Services Center (NSSC).  A complete 
listing of internal training and forms can be found at https://satern.nasa.gov. 

11.3.5 SES Positions 

The SES is comprised of individuals who possess well-honed executive skills and share a 
broad perspective of government and a public service commitment that is grounded in the 
Constitution.  The keystone of the Civil Service Reform Act of 1978, the SES was designed to 
be a corps of executives selected for their leadership qualifications. 

The SMD AA is responsible for establishing the performance elements and requirements in 
consultation with the executive and consistent with the goals and performance expectations in 
NASA’s strategic planning initiatives.  The SMD AA proposes the initial summary rating, based 
on both individual and organizational performance, and takes into account customer 
satisfaction and employee perspective. 

In 2013, NASA rolled out the Senior Executive Performance Appraisal System (SES PAS).  
SES PAS provides a consistent and uniform framework to communicate expectations and 
evaluate the performance of SES members.  SES PAS is an Agency-wide online tool that 
allows for the creation, monitoring, completion, reporting, and storage of SES performance and 
Executive Development Plans. 

The NASA Performance Review Board reviews the executive's initial summary rating.  The 
NASA Administrator (or his/her designee) has final authority to approve or disapprove the 
executive's annual summary rating. 

11.3.6 Intergovernmental Personnel Act (IPA) Appointments and Detailees 

IPA assignees come to NASA by appointment or detail.  The IPA provides for the assignment 
of employees from academia and state and local governments to positions within Federal 

https://satern.nasa.gov/
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agencies where the assignments provide mutually beneficial arrangements.  Each proposed 
assignment must be carefully examined to ensure that it is for sound public purposes and 
furthers the goals and objectives of the participating organizations.  IPA assignments can be 
an arrangement for a period of no longer than six years. 

An IPA agreement is the authorizing document required for every appointment or detail. NASA, 
the non-Federal entity, and the employee sign the agreement.  Because IPAs are not NASA 
employees, no personnel action is processed.  

The NASA Desk Guide on IPAs contains guidelines on how to write an agreement.  It is 
available at:  http://nasapeople.nasa.gov/references/deskguides.htm.  The complete IPA 
agreement contains: 

 Optional Form (OF)-69, Assignment Agreement 

 Technical Review coversheet 

 Standardized budget sheet template 

 Conflicts of Interest Certification form (new and extensions) 

 Per Diem Tax Liability Acknowledgement form (as needed) 

 OF-306, Declaration of Federal Employment (new assignments) 

 Office of Government Ethics (OGE)-450 form or Standard Form (SF)-278, Financial 
Disclosure forms (new assignments) 

 Resume 

 NASA Form 1722 –Position Designation Record 

 Appendix C-NPR 3792, Plan for a Drug Free Workplace (new assignments) 

 Security clearance forms (as needed) 

IPAs and their NASA supervisors must be mindful of potential conflicts of interest with the 
IPA’s home institution.  The criminal ethics and financial interest statutes, especially 18 USC 
§208 apply to IPAs.  Supporting SMD policy is SPD-05, Preventing Financial Conflicts for IPA 
Employees. 

11.4 Policy Processes 

11.4.1 Congressional Activities 

SIMD coordinates legislative activities and actions that relate to SMD.  In partnership with the 
Office of Legislative and Intergovernmental Affairs (OLIA), SIMD: 

 Reviews legislation, Questions For the Record (QFRs), and other materials from Congress 
that are relevant to SMD to determine the appropriate response. 

 Writes QFR responses and clears them through SMD. 

http://nasapeople.nasa.gov/references/deskguides.htm
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 Provides policy guidance and background to Subject Matter Experts (SMEs) when 
legislative products must be highly technical and therefore written by the SMEs. 

 Reviews and edits any legislative products submitted by SMEs for policy soundness and 
general readability, and clears the products through SMD. 

 Drafts oral and written testimony and testimony preparation questions and answers in 
partnership with SMEs, and clears the products through SMD. 

 Provides the SMD draft response to OLIA for further NASA and partner agency review.  

11.4.2 External Communications 

SIMD’s policy team writes talking points, taking into account any policy considerations, for 
SMD upper management to help them prepare for speeches and presentations.  Other 
members of SIMD manage SMD’s presence at conferences, such as the annual meetings of 
the major scientific professional societies, by arranging for SMD booths, displays, and other 
visual products.  SIMD also develops visual materials and graphic arts products in both hard 
copy and electronic media.  

11.4.3 Advisory Committee Management 

SIMD manages the NASA Advisory Council’s Science Committee and coordinates its 
subcommittees and advisory subgroups.  SIMD will provide the Executive Secretary for the 
Science Committee, the coordination of the Executive Secretaries of the Subcommittees and 
advisory subgroups, and the administrative processes associated with the appointment of new 
members and management of Committee and Subcommittee meetings.  Steps include: 

 Managing the Science Committee’s agenda, meetings, and minutes. 

 Maintaining Science Committee and Subcommittee rosters. 

 Ensuring that Science Committee members fill out their confidential financial disclosure 
Form 450s, and reviewing completed 450s. 

 Facilitating consultation memoranda and appointment letters. 

 Submitting Federal Register notices at least 30 days prior to meetings. 

 Managing the meeting logistics contractor. 

11.4.4 Executive Branch Activities 

SIMD manages Executive Branch activities and actions that relate to SMD.  SIMD: 

   Sets up regular meetings with OMB/OSTP to ensure close coordination and general 
understanding of any issues. 

   Responds to OMB/OSTP queries. 

   Receives SMD-related Legislative Review Memoranda (LRMs) and coordinates technical 
review by SMEs before these interagency products are cleared by OMB for transmittal to 
Congress. 
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   Reviews Passback budget activities and works with RMD on the Congressional 
Justifications. 

   Creates annual budget request presentations. 

   Represents NASA’s interests in interagency group meetings. 

   Writes the Science Plan and works with Agency representatives on Agency-level strategic 
planning. 
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Appendix A.  Policy and Procedure Resources 

A.1  Research Management 

Program Officers and other research managers should follow the current SMD policies and 
procedures.  These policies and procedures are found in the following locations: 

A.1.1  SMD Policy Documents 

SMD Policy Documents (SPDs) are located in ScienceWorks under “Document Library” and 
then “Science Policy Documents.”  This folder includes both formal SPDs (these have 
numbers) as well as policy and procedural memos.  The following SPDs apply to Research 
Management: 

          SPD-02 (Handling Late Proposals) 
          SPD-04 (Handling Unsolicited Proposals) 
          SPD-06 (Handling Reductions in Research Program Budgets) 
          SPD-07 (SMD Integrated NASA Post-Doctoral Program (NPP) Plan) 
          SPD-08 (Requirements for Selection Decision Documents for NASA Research 
                    Announcements including ROSES) 
          SPD-09 (Requesting Reconsideration of NRA Proposal Declination)  
          SPD-20 (Rephasing of ROSES Awards) 
          SPD-22 (Management of ROSES Peer Review and Selection Process) 

A.1.2  Additional Resources 

 NASA Policy Documents (NPDs) and NASA Procedural Requirements (NPRs) are found in 
the NASA Online Directives Information System (NODIS).  See Appendix F, “SMD 
Management Handbook Website References” for the NODIS website reference.  

 The Standing Review Board (SRB) Handbook is located at 
http://nodis3.gsfc.nasa.gov/policy_lib.cfm.  Click on “Office of the Chief Engineer” to 
download the SRB Handbook. 

 NASA procurement regulations, which govern NASA’s broad agency announcements like 
Announcements of Opportunities (AOs), Cooperative Agreement Notices (CANs), and 
NASA Research Announcements (NRAs) including Research Opportunities in Space and 
Earth Sciences (ROSES), are found in the NASA Federal Acquisition Regulations (FAR) 
Supplement (NFS) Website (See Appendix F, “SMD Management Handbook Website 
References,” Item 15).  In general, Part 1835 contains regulations that apply to NRAs 
including ROSES, and Part 1872 contains regulations that apply to AOs. 

 Research and Analysis Program Tracking of Resources (RAPTOR) has online User Guides 

and Step-by-Step Guides.  To access them, click on the question mark icon (  ) in the  



 
NASA Headquarters 

Science Mission Directorate 
Management Handbook 

 

 

Appendix  A-4 October 2013 
 

upper right corner of most pages.  See Appendix F, “SMD Management Handbook Website 
References,” Item 33, for the RAPTOR website reference. 

 External NASA Solicitation and Proposal Integrated Review and Evaluation System 
(NSPIRES) has a substantial amount of online documentation tutorials and other useful 
reference materials.  To access them, click on “Help” in the upper right corner of most 
pages.  See Appendix F, “SMD Management Handbook Website References,” Item 27, for 
the NSPIRES website reference. 

 SPD-21:  SMD Policy and Requirements for Public Engagement can be located in 
ScienceWorks under “Documents Library” and then “Science Policy Documents.” 

 Internal NSPIRES will have documentation including training modules. See Appendix F, 
“SMD Management Handbook Website References,” Item 27, for the NSPIRES website 
reference. 

A.1.3  Reference Material 

Reference SMD Handbook Section(s) 

The Science Plan for NASA’s Science Mission Directorate 2007-2016 3.0 
The Guidebook for Proposers Responding to a NASA Research 
Announcement 

4.2, 4.2.4.1, 4.2.4.2 

NPR 1080.1A, Requirements for the Conduct of NASA Research and 
Technology 

4.1, 4.2 

NPR 5800.1, The Grant and Cooperative Agreement Handbook 4.2.4.1, 4.2.7.1, 4.4.2.1 
NPR 5810.1, Standard Format for NASA Research Announcements (NRAs) 
and other Announcements for Grants and Cooperative Agreements  

4.2.4.1, 4.2.4.1.1, 4.2.5.1 

NPR 7120.5, NASA Program and Project Management Processes and 
Requirements 

2.2.8.1, 2.3, 5.1, 5.2, 5.2.2, 5.3, 5.3.4, 5.3.5.1, 
5.3.5.4, 5.3.5.5, 5.3.6.1, 5.4.1.2, 5.4.1.3, 5.4.2, 
5.4.2.5, 5.4.3.1, 5.4.3.2, 5.4.4, 5.4.4.1, 5.4.4.2, 
5.4.4.4, 5.4.4.5, 5.4.5, 5.5.1, 5.6, 5.6.1, 
5.6.1.1, 5.6.2.1, 5.6.2.2, 5.6.3, 5.7.3, 5.7.4, 
5.7.5, 6.7, 7.6.2, 8.4.1 

NPR 7120.8, NASA Research and Technology Program and Project 
Management Requirements 

4.1, 4.2.2, 4.2.3, 4.2.4.1.1, 4.2.4.1.2, 4.2.4.2, 
4.2.5, 4.2.5.5, 4.3, 4.3.1, 4.3.5, 4.4.2, 4.4.3, 
5.1, 5.2, 5.7.3, 6.6, 6.7 

NASA FAR Supplement 4.2.4.1.1 
NSPIRES website 4.2.6.1, Appendix A.1.3 
Grants.gov website  4.2.6.2 
RAPTOR website  4.2.6.3, Appendix A.1.3 
NODIS website 11.2.8, Appendix A.1.3 
SPD-01A, Handling Conflicts of Interest for Peer Reviews  4.2.4.2, 5.3.6.2 
SPD-02, Handling Late Proposals 4.2.4.2 
SPD-04, Handling Unsolicited Proposals  4.2.7.1, 4.2.7.2 
SPD-06, Handling Reductions in Research Program Budgets  4.2.4.1.4 
SPD-07, Science Mission Directorate Integrated NASA Post-Doctoral 
Program (NPP) Plan  

4.4.2.2 

SPD-08, Requirements for Selection Decision Documents for NASA 
Research Announcements including ROSES  

4.2.4.1, 4.2.4.2 
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Reference SMD Handbook Section(s) 

SPD-09, Requesting Reconsideration of NRA Proposal Declination  4.2.4.2 
SPD-memo, Procedures for the Use of Foreign Reviewers for AO Proposals. 4.2.4.2 
SPD-memo, OER Review of SMD Research Proposals that have 
International Participation  

4.2.4.1, 4.2.4.2 
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Appendix B.  SMD Charters 

B.1  Directorate Program Management Council 

 CHARTER  

Program Management Council 

Of the 

Science Mission Directorate  

November 10, 2011 

1.  Purpose  

This charter establishes the Directorate Program Management Council (DPMC) as a 
council of the NASA Science Mission Directorate (SMD) and sets forth its functions, 
membership, and meetings.  

2.  Applicability This charter applies to the SMD at NASA Headquarters.  

This charter applies to the SMD at NASA Headquarters. 

3.  Establishment  

The DPMC shall provide advice, findings, and recommendations to the SMD Associate 
Administrator (AA) to enable the Directorate to meet its goals and objectives.  The activities of 
the DPMC are normally limited to flight programs and projects.  However, the SMD AA may 
ask the DPMC to consider special topics important to the successful implementation of the 
SMD mission.  The DPMC does not provide oversight and approval for research and analysis, 
project selections, or technology development activities, except to the extent that the latter is 
embedded in flight programs and projects.  

4.  Functions  

a. The DPMC shall serve as the primary forum in the Directorate for carrying out the 
responsibilities of the Directorate for program and project oversight and approval outlined in 
NASA Procedural Requirements 7120.5, and for providing programmatic direction to 
Centers as described in NASA Policy Directive 1000.0.  

b. DPMC meetings may be for informational purposes only (informational meeting), or for 
purposes of arriving at a Directorate-level decision (decisional meetings).  In cases where a 
decision is required to be taken by the Directorate, the DPMC shall make a 
recommendation for action to the SMD AA.  

5.  Membership  

a. The Chair of the DPMC shall be the Deputy Associate Administrator for Programs 
(DAA/P) as delegated by the SMD AA.  If the DAA/P is unavailable, the SMD DAA shall 
serve as Chair.  

 

b. Members of the DPMC required to constitute a quorum include the following personnel 
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(or their representatives):  

1.  Director of the Heliophysics Division  

2.  Director of the Planetary System Division  

3.  Director of Astrophysics Division  

4.  Director of the Earth Science Division  

5.  Director of Resource Management Division  

6.  Chief of Safety and Mission Assurance  

7.  NASA Chief Engineer  

c. Additional DPMC members include the following personnel:  

1.  SMD AA  

2.  Deputy Associate Administrator  

3.  Deputy AA for Management  

4.  Assistant AA  

5.  SMD Chief Scientist  

6.  Director of Joint Agency Satellite Division  

7.  Director of the Strategic Integration and Management Division  

8.  Office of the Chief Financial Officer Representative  

9.  Director of the James Webb Space Telescope Program Office  

d. The following are also invited to participate in meetings of the DPMC:  

1.  Deputy Division Directors and Program Directors  

2.  Program Executive, Program Scientist and Program Analyst for the subject 
program/project  

3.  Headquarters Launch Services Program representative  

4.  Independent Program Cost Evaluation Office representative  

5.  Program and project managers for subject program/project  

6.  Host Center management representative(s) for subject program/project  

7.  Other SMD Front Office Staff  

8.  SMD Office of the General Counsel embed  

9.  SMD Public Affairs Office embed  

10.  Office of Legislative & Intergovernmental Affairs representative  

11.  Office of External Relations representative  

12.  SMD staff with upcoming DPMC actions  
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e. Other attendees must be approved in advance by the DAA/P.  Participation by telecom is 
not permitted unless authorized in advance.  

f. Division Directors may delegate their participation in DPMC meetings to their Deputies 
when a schedule conflict exists.  Any organizational representative, other than those stated 
above, must be coordinated in advance.  

g  The chair may call for an executive session at any time; an executive session shall 
consist of only the DPMC members, the SMD AA and Deputy AA, and others specifically 
approved by the chairman.  

h. The chair may modify the quorum requirements as appropriate for the topic(s) to be 
considered at a particular meeting.  

6.  Meetings  

Authority to schedule a DPMC meeting will be provided by the DAA/P.  Scheduling and 
guidance to the Divisions for document preparation and content will be performed by the 
DPMC Executive Secretary. 

7.  Minutes, Actions and Decisions  

The responsible Program Executive (PE) will ensure that action items are recorded and that 
decision memoranda/minutes are prepared, signed by the appropriate personnel and entered 
into the SMD Requirements Management System electronic data base no later than 14 
working days following the meeting.  Action item progress/closure shall be reported on by the 
responsible PE at the SMD monthly Flight Program Review.  

8.  Duration  

The DPMC is a standing Council of the SMD and shall remain in existence until this notice is 
cancelled by the AA of the SMD.  

 

 

 
 

Charles J. Gay 

Acting Associate Administrator 

for Science Mission Directorate  
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B.3  Program and Cost Analysis Team (PCAT) Charter 

Program and Cost Analysis Team of the Science Mission Directorate 

April 24, 2013 

1.  Purpose 

This charter establishes the Program and Cost Analysis Team (PCAT) as a team within the 
NASA Science Mission Directorate’s (SMD) Resources Management Division (RMD) and sets 
forth its functions and responsibilities. 

2.  Applicability 

This charter applies to the Science Mission Directorate at NASA Headquarters. 

3.  Establishment 

The PCAT is a resource available to SMD Senior Management as well as to SMD’s Science 
Divisions and to Program Analysts in the RMD.  The team provides analysis, advice and 
recommendations to enable the Directorate to successfully execute its flight missions and to 
meet its science goals and objectives.  The activities of the PCAT are normally limited to flight 
programs and projects.  However, SMD Senior Management may ask the PCAT to consider 
special topics important to the successful implementation of the SMD mission.  The PCAT 
does not provide analysis, advice and recommendations for research and analysis, or 
technology development activities, except to the extent that these activities are embedded in, 
or directly contributing to, flight programs and projects. 

4.  Functions and Responsibilities 

a. Monthly Monitoring and Performance Evaluation:  The PCAT serves as the 
primary organization in the Directorate for carrying out independent programmatic 
and cost analysis on a monthly basis, to enable program and project oversight 
and approval as outlined in NPR 7120.5. 

1) Programmatic analysis includes utilization of program control 
methodologies and analytical tools such as programmatic risk-based 
assessments, Earned Value Management, and schedule analysis to 
evaluate flight programs and projects throughout their lifecycle, but 
focusing particularly on projects in the implementation phase.   

2) The analysis will include the identification of issues that directly affect the 
accomplishment of program/project goals and objectives, as well as 
recommended management actions to mitigate or resolve the issues when 
warranted by the programmatic status.    

3) This function includes oversight, monitoring and collaboration with SMD 
support contractors to analyze, quantify, and assess the risks of various 
SMD programs and projects.  PCAT also serves as a liaison between 
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SMD support contractor personnel, Program Executives, Program 
Analysts, and SMD management to ensure that contractor-provided 
assessments are typically factored into recommendations and decision-
making. 

b. Assessment of Lifecycle Cost (LCC) and Schedule Estimates:  The PCAT 
provides analyses of both project-provided and independent lifecycle cost and 
schedule estimates that are developed in support of Key Decision Point (KDP) 
reviews.  

1) The PCAT manages SMD support contractor development of independent 
LCC and schedule estimates at mission key decision points to validate the 
adequacy of resources estimates prepared by sponsoring organizations.   

2) The PCAT assesses the differences between various cost and schedule 
estimates at KDPs to ensure that variances due to the cost model used, 
risk assessments, etc., are generally understood and support 
management decisions. 

3) Once the independent cost and schedule ranges and point estimates have 
been completed, the PCAT will work in close collaboration with the 
Divisions and SMD Senior Management to establish approved 
development, full LCC, and schedule ranges for each project at or soon 
after KDP-B/Step 2 down-select, as well as development and lifecycle cost 
and schedule commitments at KDP-C, including the internal Management 
Commitment as well as the external Agency Baseline Commitment. 

c. The PCAT works closely with SMD senior management to identify and undertake 
analyses of SMD program/project acquisition and management processes and 
procedures in all lifecycle phases, including selection processes, with the goals of 
process improvement and enhancement of SMD's ability to achieve its objectives 
and successfully manage its missions within a constrained resources 
environment. 

d. The PCAT represents SMD at mid-level inter- and intra-Agency meetings 
regarding program/project management processes such as EVM and 
cost/schedule estimating. 

e. The PCAT works to train and mentor SMD staff in the various divisions in 
program/project management methodologies and cost/schedule analysis. 

5.  Duration 

The PCAT is a permanent part of the Science Mission Directorate organization and shall 
remain in existence until this notice is cancelled by the SMD. 
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Appendix C. Sample Documentation 

C.1  Sample Project Formulation Authorization Document 

 

FORMULATION AUTHORIZATION DOCUMENT (FAD)  
FOR THE XYZ PROJECT  
OF THE ABC PROGRAM 

 

APPROVED BY: 

   

Name 
Science Mission Directorate Associate Administrator 

 
Date 

 

   

Name 
Program Manager 

 
Date 

 

   

Name 
Principal Investigator [If PI-mode mission] 

 
Date 
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CONCURRED BY: 

   

Name 
Science Division Director 

 
Date 

 
 

   

Name 
Program Director  

 
Date 

 

   

Name 
Program Executive 

 
Date 

 

   

Name 
Program Scientist 

 
Date 
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1.0 PURPOSE 

Project XYZ’s measurements address science objectives central to three NASA Science 
Divisions:  Planetary Science, Heliophysics, and Astrophysics.  The primary science goal of 
understanding the formation, evolution and structure is directly related to the conditions in the 
early Solar System, which led to the formation of our planetary system.  These goals trace 
primarily to the planetary objective from the NASA Strategic Plan to:  "Learn how the Sun's 
family of planets and minor bodies originated and evolved."  It also responds to the 
Heliophysics objective to "Understand the fundamental physical processes of the space 
environment from the Sun to the Earth, other planets, and beyond to the interstellar medium." 
This mission was a high-priority, medium-class, mission in the 2008 planetary science decadal 
survey and also high priority in the 2008 Heliophysics decadal survey. 

2.0 AUTHORITY 

The XYZ mission is a key mission within the ABC Program, with day-to-day project 
management responsibility delegated to the Jet Propulsion Laboratory (JPL).  The ABC 
Program Office, located at Marshall Space Flight Center (MSFC), is responsible for overall 
program management.  The ABC Program is a program of the Planetary Science Division 
within the Science Mission Directorate at NASA Headquarters.  The line of programmatic 
authority for Project XYZ extends from the SMD Associate Administrator through the Planetary 
Division Director and the Program Director at HQ to the Program Manager at MSFC to the 
Project Manager at JPL.  Technical authority flows up through the Center management to the 
technical authorities at HQ. 

The XYZ mission was described in the 2008 Decadal Survey as a high priority mission to 
enable achievement of long-term planetary goals.  In Nov of 2011 the mission was given 
authority to begin pre-formulation.  

3.0 PROJECT GOALS AND OBJECTIVES 

The objective of Phases A and B is to put in place the necessary project content to ensure 
successful gate reviews and Key Decision Points leading to Confirmation for Implementation. 
The goal for Phase A is to examine mission concepts and conduct specified trade studies to 
enable a focus onto the optimum mission characteristics.  The goal for Phase B is to develop a 
very mature set of requirements and designs as well as mitigate key risk areas by taking 
advantage of a formulation phase that has been lengthened from the original pre-formulation 
studies due to a directed launch delay.  

3.1 TIMEFRAME 

Phase A will formally conclude with a successful KDP-B in May 0f 2012.  Phase B will formally 
conclude when confirmed for Implementation at the KDP-C. The KDP-C will take place within 
three months of the conclusion of the PDR, subject to logistical constraints. The date for the 
PDR is shown in the project schedule as May 2013 as specified in section 7.0. The CDR is 
tentatively scheduled for March 2014, Integration & Test for March 2015, and launch in August 
of 2016. 
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3.2 SCOPE OF WORK 

The XYZ project will generate all products for Phase B as required by the NPR7120.5 Maturity 
Matrix, including Cost Analysis Data Requirement (CADRe) documents. The Phase B activities 
include the development and maturation of the project requirements and completion of trade 
studies, including those listed in Table 1, to mitigate risk to the mission and solidify designs 
and requirements. Other deliverables in Phase B include the completion of key documents as 
described by NPR 7120.5, some of which are noted in Table 2.  

 

Table 1 (Appendix C):  Key Formulation Trade Studies 

Solar Cell testing 

Early costing estimates for Phase C/D 

Propellant tank configuration trade study 

Radiation vault layout and material trades (thermal analysis) 

Spacecraft wobble control approach 

Spacecraft spin rate 

Attitude knowledge and reconstruction approach 

Telemetry format during orbit insertion 

Deep Space Maneuver link margin recovery 

Target arrival date flexibility 

Mass margin recovery 

Energy margin recovery 

Assessments of potential European contributions 

Cost vs. Benefit analysis of next generation ground data system 

Low Data Rate frame size and link margins (cruise link margin recovery) 

Solar Array deployment and LV separation timing 

Main Engine location (plume impingement study) 

Solar array switching unit elimination 

Cruise and main engine burn spin-rate for optimum propellant budget 

Stellar Reference Unit accuracy requirements 
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Table 2 (Appendix C):  Key Phase B Document Products 

Program Level Requirements Appendix (PLRA) (Project Level 1 requirements) 

Project Plan 

Update to the Project Formulation Agreement  

Risk Management Plan 

Mission Assurance Plan 

Planetary Protection Plan 

 

4.0 INTERNAL PARTICIPANTS 

The XYZ project is wholly funded by the Science Mission Directorate through the ABC 
Program line.  JPL has been delegated day-to-day project management responsibility by the 
PI.  The Goddard Space Flight Center (GSFC) provides the Deputy PI, and is also responsible 
for providing one of the science payload instruments.  The project will also work with the 
Launch Services Program at Kennedy Space Center (KSC) to secure an expendable launch 
vehicle for access to space. 

5.0 EXTERNAL PARTICIPANTS 

The Principal Investigator is employed by the Southwest Research Institute (SwRI), which is 
also responsible for providing two of the science payload instruments, contract management of 
the science team, and development of the science operations Center. 

There are no international partners involved in the mission, however, foreign contributions may 
be considered early in Formulation in accordance with the recommended guidelines from the 
Planetary Science Subcommittee, and in particular, participation from Europe for provision of a 
fields and particles instrument.  The science team also includes a number of foreign co-
investigators. 

6.0 BUDGET AND COST ESTIMATE 

The Phase B budget profile through fiscal year 2014 is shown in Table 3. The formal end of 
Phase B is marked by Confirmation, which will occur at the end of the third quarter or during 
the fourth quarter of fiscal year 2013, depending on scheduling constraints. The total 
expenditure, assuming Confirmation occurs three months post-PDR, is estimated at 
$186,290K. 

Table 3 (Appendix C):  Budget Profile by Fiscal Year 

Fiscal Year: FY’11 FY’12 FY’13 FY’14 Total 

Budget ($K): $3,426 $36,247 $67,501 $79,116 $186,290 
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7.0  REVIEWS 

A listing of key milestone reviews planned to take place during the XYZ mission’s Formulation 
is shown in Table 4.  Project internal reviews and Program Office assessments are not shown. 
A Standing Review Board will be established according to NPR 7120.5 principles to conduct 
the life cycle reviews preceding the Key Decision Points. 

 

Table 4 (Appendix C):  Formulation Reviews 

Review Planning Date 

Mission Concept Review (MCR) Feb 3, 2012 

Systems Requirements Review (SRR) Apr 3, 2012 

KDP-B May 12, 2012 

Systems Definition Review (SDR) Aug 22, 2012 

Preliminary Design Review (PDR) May 13, 2013 

KDP-C No Later Than Aug 15, 2013 
(goal is PDR + 1 month) 
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C.2  Sample Program Delegation Letter 

Reply to: SMD 

           Date 

TO:   Center Name  
Attn:  Center Director 

FROM: Associate Administrator for the Science Mission Directorate 

SUBJECT: Assignment of Host Center Responsibility for the     XX     Program 

Consistent with the Agency’s policy to locate program management responsibility at the Field 
Centers, Center Name   is assigned the host Center responsibility for the     XX     Program 
Office.  The    XX      program will report to me through the    YY     Science Division within the 
Science Mission Directorate (SMD) and will be conducted with the content identified in the 
attached Program Formulation Authorization Document (FAD).   

You are requested to recommend a candidate Program Manager, with documented relevant 
experience, to SMD by    date    for approval.  Within 60 days of approval of the Program 
Manager, he or she is to develop a Program Plan for executing this responsibility, according to 
the requirements specified in NPR 7120.5, and submit it to SMD for approval.  During this time, 
the Program Manager must coordinate with the   YY    Science Division to incorporate the top-
level requirements on the Program.  In implementing this host Center responsibility, Center 
Name will be responsible for providing Center resources (including facilities and staffing), 
technical authority, and financial management capabilities to the Program Office to assist the 
Program Manager in accomplishing the program goals identified in the enclosed FAD.  The 
Program Manager will be responsible for tracking program metrics and reporting status to 
SMD. 

In accordance with the NASA Strategic Management and Governance Handbook, NASA 
Headquarters will retain responsibility for defining program policy, establishing the science and 
technology requirements, soliciting and selecting the science investigations, allocating the 
program budget, establishing key milestones, establishing program and project top-level 
requirements and metrics, and providing assessment of the program and its financial status to 
senior Agency management.  NASA Headquarters will also retain the responsibility for 
establishing the formal agreements with other U.S. Government organizations and with foreign 
space organizations and institutions. 

Thank you for accepting this responsibility.  We look forward to initiating a successful program. 

 

John M. Grunsfeld 

Enclosure 
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C.3. Sample Project Authorization Letter 

Reply to:  SMD 

           Date 

TO: Center Name  
Attn: Center Director 
Attn:     XX     Program Manager 

FROM: Associate Administrator for the Science Mission Directorate 

SUBJECT: Authorization to Initiate the      ZZ       Project in the     XX     Program 

Based on the successful concept studies performed by the     XX     Program Office and the 
     ZZ      pre-project and the successful selection of the     ZZ      science investigations, you 
are hereby authorized to establish a Project Office, select a Project Manager, and initiate 
preparations for Key Decision Point A (KDP-A) to determine if __ZZ__ is ready to begin 
Formulation.  The approved Formulation Authorization Document (FAD) containing project 
guidelines and constraints is attached.  You are directed to work with the     YY     Science 
Division within SMD to initiate this project, determine appropriate tracking metrics, and develop 
a Formulation Agreement for Phase A.  The Formulation Agreement should respond to the 
FAD. 

If confirmed at KDP-C, the project will include Formulation and Implementation, (Phases A 
through E) as well as funding for the launch vehicle, data analysis, project operations, 
education, and outreach.  Prime mission operations should be planned for no less than   N1   
years.  The project should include   N2  years of data analysis in its budget.  Funding should 
target not to exceed   $N3   million for all elements of the project through the prime mission. 
Launch should be targeted for no later than     date    .  The    ZZ     project will be executed 
under the direction of the      YY     Science Division.  It is anticipated that the project will be 
implemented as a NPR 7120.5 Category   N3   project. 

A Standing Review Board will be established to review project status at life cycle reviews 
preceding Key Decision Points.  KDP-B will determine whether the project is ready for Phase 
B.  This review will include a life cycle cost estimate for the project as directed by Congress.  
The SRB results will be presented to the governing Program Management Council (PMC) to 
seek approval for the formal transition of the project into Phase B. Subsequently, near the end 
of Phase B, similar approval will be necessary to further transition from Formulation into 
Implementation.   

I look forward to a successful      ZZ      mission. 

 

John M. Grunsfeld 
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C.4. Sample Program-level Requirements Appendix 

NOTE: This example is a generic template.  Many examples of actual Program-level 
requirements documents can be found in the web-based Requirements Management System 
(RMS). 

APPENDIX  N  TO THE  XX  PROGRAM PLAN 

PROGRAM-LEVEL REQUIREMENTS ON THE  ZZ  PROJECT 

(Suggested wording is shown in normal text; wording can be changed as necessary, but retain 
the essential content.  Guidance is shown in italics.)  

1.0 SCOPE 

This appendix to the     XX     Program Plan identifies the mission, science and programmatic 
(funding and schedule) requirements imposed on the __(implementing organization)__ for 
the development and operation of the    ZZ     project of the     XX     Program.  Requirements 
begin in Section 4. Sections 1, 2 & 3 are intended to set the context for the requirements that 
follow.  This document serves as the basis for mission assessments conducted by NASA 
Headquarters during the development period and provides the baseline for the determination 
of the science mission success following the completion of the operational phase.  

Program authority is delegated from the Associate Administrator for the Science Mission 
Directorate (AA/SMD) through the   YY    Science Division within SMD to the     XX     Program 
Manager within the Flight Projects organization at    (Center name)__.  

The   (science organization name)_ under contract to __(implementing organization)__ is 
responsible for the scientific success of the    ZZ     project, utilizing the set of approved co-
investigators reflected in the proposal including any approved changes prior to the release of 
this appendix. 

The __(organization name)__, under contract to __(implementing organization)__is 
responsible for design, development, test, mission operations, and data verification tasks and  
coordinates the work of all contractors and co-investigators.  

Changes to information and requirements contained in this document require approval by the 
Science Mission Directorate, NASA Headquarters by the same signatories that approved the 
original. 

2.0 SCIENCE DEFINITION 

2.1 BASELINE SCIENCE OBJECTIVES 

This section provides a brief, high-level description of the mission science objectives, in terms 
of the fundamental questions, the overall objectives, and the science goals, as defined in the 
NASA Science Plan.  For AO-type missions, the Concept Study Report should be a primary 
source for this section. 
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2.2 SCIENCE INSTRUMENT SUMMARY DESCRIPTION 

This section provides a very brief, high-level description of what science instruments will be 
used to satisfy the mission objectives. (2-3 sentences per instrument is typical.) 

3.0 PROJECT DEFINITION 

3.1 PROJECT ORGANIZATION & MANAGEMENT 

This section describes the organizational relationships proposed for the development and 
operation of the mission.  Show positions rather than specific names. 

3.2 PROJECT ACQUISITION STRATEGY 

This section briefly describes the proposed acquisition approach for the Project's components. 
The description should include the spacecraft, scientific instruments, launch vehicle, and 
operations.  If applicable, the acquisition of mission critical components should also be briefly 
described. 

4.0 PROGRAMMATIC REQUIREMENTS 

(The following sections identify required content.  The specific section organization is not 
intended to be restrictive.  Paragraphs can be renumbered and reorganized, provided that 
required content is retained.) 

4.1 SCIENCE REQUIREMENTS 

4.1.1 BASELINE SCIENCE REQUIREMENTS 

This section shall describe the science performance requirements that must be achieved in 
order to fully satisfy the baseline science objectives.  Requirement statements should be 
concise and clearly stated in a form suitable for objective verification.  Avoid over specification 
that might unnecessarily limit design choices. 

4.1.2 THRESHOLD SCIENCE REQUIREMENTS 

This section shall describe the threshold (or minimum) science performance requirements (the 
“science floor”) that are required to scientifically justify performing the mission.  Requirement 
statements should be concise, succinct, and suitable for objective verification.  

4.1.3 SCIENCE INSTRUMENT REQUIREMENTS 

This section shall specify what is crucial about the instrument that must be incorporated to 
accomplish the mission objectives.  This may include the scientific measurements required to 
be accomplished with each instrument, and/or the critical science instrument design and 
required operating capabilities for accomplishing these measurements.  State only 
requirements for which failing to meet the requirement would jeopardize meeting the mission 
objectives.  
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4.2 MISSION AND SPACECRAFT PERFORMANCE 

This project shall be Category __(1, 2 or 3)__ per NPR 7120.5, and the mission class shall be 
__(A, B, C, or D)__ per NPR 8705.4. 

The mission shall be designed to operate for a baseline of __N1__ years after on-orbit 
checkout.  The threshold operations lifetime shall be __N1a__. (if different). 

This section should specify any particular performance features that are mission critical.  

4.3 LAUNCH REQUIREMENTS 

This payload shall be launched on an expendable launch vehicle of Risk Category _(3, 2 or 
1)__ per NPD 8610.7C.  

This section shall define launch requirements, which could be such as the launch time frame, 
launch window, the spacecraft orbit, and/or the method for achieving launch and orbit insertion, 
as applicable. 

4.4 GROUND SYSTEM REQUIREMENTS 

This section shall specify particular ground system design or performance requirements that 
are critical in meeting the science objectives of the mission. 

4.5 MISSION DATA REQUIREMENTS 

4.5.1 SCIENCE DATA MANAGEMENT 

The    ZZ     project Principal Investigator shall be responsible for initial analysis of their data, 
its subsequent delivery to an appropriate data repository, the publication of scientific findings, 
and communication of results to the public.  Additionally, the    ZZ     project Principal 
Investigator shall be responsible for collecting engineering, and ancillary information necessary 
to validate and calibrate the scientific data prior to depositing it in a NASA approved data 
repository.  The time required to complete this process shall be the minimum necessary to 
provide accurate and complete scientific data to the science community and the general public. 
The    ZZ     project science database shall be made available to the science community 
without restrictions or proprietary data rights of any kind. 

4.5.2 DATA MANAGEMENT PLAN 

The    ZZ     Project shall develop a science data management plan to address the total activity 
associated with the flow of science data, from acquisition, through processing, data product 
generation and validation, to archiving and preservation.  The data management plan shall be 
generated in preliminary form by the project Preliminary Design Review and formally approved 
as a Level 2 requirement no later than the Project's Critical Design Review.  Science analysis 
software development, utilization, and ownership shall be covered in the Data Management 
Plan.  

4.6 MISSION SUCCESS CRITERIA 
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This paragraph shall specify particular mission or spacecraft performance requirements that 
constitute the Mission Success Criteria and are thus critical in successfully meeting the 
scientific requirements of the mission. 

5.0 NASA MISSION COST REQUIREMENT 

5.1 LIFE CYCLE COST 

The    ZZ     project funding for life cycle cost shall not exceed   $N3_ dollars for the design, 
development, and operation of the mission.  (Include wording to indicate what is included in the 
cost cap, e.g., whether or not launch vehicle costs or data analysis costs are included.) 

5.2 COST MANAGEMENT AND SCOPE REDUCTION 

Provided that Program Level Requirements are preserved, and that due consideration has 
been given to the use of budgeted contingency and planned schedule contingency, the    ZZ_     
project shall pursue scope reduction and risk management as a means to control cost.  The 
Project Plan shall include potential scope reductions and the time frame in which they could be 
implemented.  If other methods of cost containment are not practical, the reductions identified 
in the Project Plan may be exercised; however, any reduction in scientific capability, including 
those reductions specifically identified in the Project Plan, shall be implemented only after 
consultation with and approval by the Program Scientist.  Any potential scope reductions 
affecting these Program Requirements shall be agreed to by the signers of this document. 

6.0 MULTI-MISSION NASA FACILITIES 

This section shall define the Program’s intended use of multi-mission NASA facilities, and 
include a definition of how the use of these facilities will be funded.  Negotiated agreements or 
draft agreements with defensible cost estimates shall be supplied at the KDP-C.  Include 
launch facilities if NASA Launch Services Program is used. 

7.0 EXTERNAL AGREEMENTS 

This section will define the external organizations that the project is dependent upon for 
mission success.  Program requirements supported by these agreements shall be clearly 
identified.  These should include instrument developers if external from NASA. 

8.0 PUBLIC OUTREACH AND EDUCATION 

The    ZZ     project shall develop and execute an Education and Public Outreach Plan 
consistent with SMD requirements for the class of project. 

9.0 SPECIAL INDEPENDENT EVALUATION 

Specification of any independent evaluation is a requirement that should be defined for a 
project only if there are unique factors that would call for a correspondingly unique 
independent evaluation.  An example would be situations in which the science is compelling 
enough to warrant embracing exceptional technical risk, to the extent that HQ would require a 
special independent evaluation.  Ordinary independent reviews are required by existing 
directives and need not be specifically called out in this appendix to the Program Plan. 
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10.0 WAIVERS 

This section must document, either explicitly or by reference to an approved waiver, any NPR 
7120.5 requirements or processes that the project is either eliminating or substantially 
modifying at the Project level.  Program level waivers of NPR 7120.5 requirements should not 
be repeated in this document, nor do those waivers that are included in the NPR 7120.5 
Compliance Matrix attached to the Project Plan, although if such exist, it should be so noted in 
a statement such as:  The 7120 Compliance Matrix for the    ZZ     project documents __N4__ 
NPR 7120.5 requirement waivers. 

11.0 REQUIRED APPROVALS AND CONCURRENCES 

APPROVALS: (SET BY NPR 7120.5) 

Program Manager 

Center Director 

SMD Associate Administrator 

CONCURRENCES: (OTHERS CAN BE ADDED) 

Principal Investigator  

Project Scientist 

Project Manager 

Program Executive 

HQ Program Scientist 

HQ Science Division Director 

SMD Chief Engineer 

Deputy Associate Administrator for Programs 
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Appendix D. Technology Readiness Levels 

Technology Readiness Levels (TRLs) are a systematic metric/measurement system that 
supports assessments of the maturity of a particular technology and the consistent comparison 
of maturity between different types of technology.  The TRL approach has been used on-and-
off in NASA space technology planning for many years and has been incorporated into 
relevant documentation addressing integrated technology planning at NASA.  

Figure D-1, “Technology Readiness Levels,” provides a summary view of the technology 
maturation process model for NASA space activities for which the TRLs were originally 
conceived; other process models may be used.  However, to be most useful the general model 
must include:  

 Basic research in new technologies and concepts (targeting identified goals, but not 
necessary specific systems). 

 Focused technology development addressing specific technologies for one or more 
potential identified applications. 

 Technology development and demonstration for each specific application before the 
beginning of full system development of that application. 

 System development through first unit fabrication. 

 System ‘launch’ and operations. 

 

Figure D-1. Technology Readiness Levels 

TECHNOLOGY READINESS LEVELS

Actual system “flight proven” through successful
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Actual system completed and “flight qualified”
through test and demonstration (Ground or Flight)
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Appendix E.  Launch Approval Requirements 

The following basic set of NASA requirements must be met prior to the launch of any given 
mission: 

 NPR 8580.1, Implementing the National Environmental Policy Act and Executive Order 
12114 describes requirements for compliance with NEPA.  Depending on the scope of the 
project and its potential environmental impact, the type of environmental documentation, 
level of public involvement, and the NEPA decision maker varies. 

 NPR 8020.12, Planetary Protection Provisions for Robotic Extraterrestrial Missions, 
describes requirements for robotic planetary missions to comply with NASA's planetary 
protection policy given in NPD 8020.7.  Depending on the type of planetary mission and the 
object(s) encountered, requirements range from limited documentation to extensive 
controls on hardware cleanliness and mission operations.  

 NPR 8715.3, NASA General Safety Program Requirements Chapter 6 describes 
requirements for compliance with nuclear safety launch approval.  Depending on the use, 
type and amount of nuclear material the range of analyses varies, as does the level of 
approval. 

 NPR 8715.2, NASA Emergency Preparedness Plan Procedural Requirements—
Revalidated, describes requirements for developing radiological contingency plans when 
launching radioactive material.  The extent of planning and documentation varies 
depending on the use, type, and amount of nuclear material being launched. 

 A statement from the implementing Center Director certifying readiness for launch.  

NEPA (National Environmental Policy Act) 

The National Environmental Policy Act (NEPA) declares the basic national policy for protecting 
the human environment.  NEPA sets the Nation’s goals for enhancing and preserving the 
environment.  NEPA also provides the procedural requirements to ensure compliance by all 
Federal agencies.  NEPA requires all Federal agencies to consider, before an action is taken, 
environmental values in the planning of actions and activities that may have a significant 
impact upon the quality of the human environment.  NEPA directs agencies to consider 
alternatives to their proposed activities.  NASA NEPA regulations require NASA decision 
makers to integrate the NEPA process into early planning to ensure appropriate consideration 
of environmental factors, along with technical and economic ones.  NEPA is also an 
environmental disclosure statute.  It requires that available information be adequately 
addressed and made available to the NASA decision makers in a timely manner so they can 
consider the environmental consequences of the proposed action or activity before taking final 
action.  Environmental information must also be made available to the public as well as to 
other Federal, state and local agencies.  NEPA does not require that the proposed action or 
activity be free of environmental impacts, be the most environmentally benign of potential 
alternatives, or be the most environmentally wise decision.  NEPA requires the decision maker 
to consider environmental impacts as one factor in the decision to implement an action.   

NPR 8580.1 establishes requirements for implementing NEPA and NASA's overall 
environmental planning process.  NPR 8580.1 describes what type of NEPA documentation 
needs to be completed, a Categorical Exclusion document, an Environmental Assessment, or 
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Environmental Impact Statement, and their associated decision documents.  It may also be 
possible to adopt existing environmental documentation.  All NASA missions need some type 
of NEPA decision document.  NEPA compliance documentation must be completed before 
project planning reaches a point where NASA’s ability to implement reasonable alternatives is 
effectively precluded.  Environmental planning factors should be integrated into the Pre-Phase 
A concept study phase when a broad range of alternative approaches is being considered.  In 
the Phase A concept development stage, decisions are made that could affect the Phase B 
preliminary design stage.  At a minimum, an environmental evaluation should be initiated in the 
Phase A concept development stage.  During this stage, the responsible Project Manager will 
have the greatest latitude in making adjustments in the plan to mitigate or avoid important 
environmental sensitivities and in planning the balance of the NEPA process to avoid 
unpleasant surprises later in the project cycle that may have schedule and/or cost implications.  
By the end of Phase A, flight projects must submit an Environmental Management Plan to 
describe how the project intends to enable the satisfaction of NASA NEPA requirements for 
environmental review.  Before completing the NEPA process, no NASA official can take an 
action that would (1) affect the environment or (2) limit the choice of reasonable alternatives.  
Accommodating environmental requirements early in project planning ultimately conserves 
both budget and schedule.  

Planetary Protection 

NPR 8020.12 describes the processes by which planetary missions ensure compliance with 
NASA policy on planetary protection. 

Nuclear Safety Launch Approval 

NPR 8715.3, Chapter 6 describes the procedural requirements for characterizing and reporting 
potential risks associated with a planned launch of radioactive materials into space, on launch 
vehicles and spacecraft, during normal or abnormal flight conditions.  Procedures and levels of 
review and analysis required for nuclear safety launch approval vary with the quantity of 
radioactive material planned for use and potential risk to the general public and the 
environment.  The level of review and analysis required for a given mission is determined by 
completion of the Radioactive Materials Report, described by Chapter 6, NPR 8715.3.  
Launches involving the use of small quantities of radiological material for science 
instrumentation usually only require reporting or assessment, review and approval within 
NASA.  However, for any U.S. space mission involving the use of radioisotope power systems, 
radioisotope heating units, nuclear reactors, or a major nuclear source, nuclear safety launch 
approval must be obtained from the Office of the President per Presidential Directive/National 
Security Council Memorandum No. 25 (PD/NSC-25), “Scientific or Technological Experiments 
with Possible Large-Scale Adverse Environmental Effects and Launch of Nuclear Systems into 
Space,” paragraph 9, as amended May 8, 1996.  The approval decision is based on an 
established and proven review process that includes an independent evaluation by an ad hoc 
Interagency Nuclear Safety Review Panel (INSRP) comprised of representatives from NASA, 
the Department of Energy (DOE), the Department of Defense, and the Environmental 
Protection Agency, with an additional technical advisor from the Nuclear Regulatory 
Commission.  The process begins with development of a launch vehicle databook (i.e., a 
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compendium of information describing the mission, launch system, and potential accident 
scenarios including their environments and probabilities).  DOE uses the databook to prepare 
a Preliminary Safety Analysis Report for the space mission.  In all, three Safety Analysis 
Reports (SARs) are typically produced and submitted to the mission’s INSRP—the PSAR, an 
updated SAR (draft final SAR), and a final SAR.  The DOE project office responsible for 
providing the nuclear power system develops these documents.  The ad hoc INSRP conducts 
its nuclear safety/risk evaluation and documents their results in a nuclear Safety Evaluation 
Report (SER).  The SER contains an independent evaluation of the mission radiological risk.  
DOE uses the SER as its basis for accepting the SAR.  If the DOE Secretary formally accepts 
the SAR-SER package, it is forwarded to the NASA Administrator for use in the nuclear safety 
launch approval process.  NASA distributes the SAR and SER to the other cognizant 
Government agencies involved in the INSRP, and solicits their assessment of the documents.  
After receiving responses from these agencies, NASA conducts internal management reviews 
to consider the SAR and SER results and any other nuclear safety information pertinent to the 
launch.  If the NASA Administrator recommends proceeding with the launch, then a request for 
nuclear safety launch approval is sent to the director of the Office of Science and Technology 
Policy (OSTP) within the Office of the President.   

NASA HQ is responsible for implementing this process for NASA missions.  It enlists the Jet 
Propulsion Laboratory (JPL) to assist in this activity.  DOE supports the process by analyzing 
the response of the power system hardware to the different accident scenarios identified in the 
databook and preparing a probabilistic risk assessment of the potential radiological 
consequences and risks to the public and the environment for the mission.  KSC is responsible 
for overseeing development of databooks and uses JPL to characterize accident environments 
and integrate databooks.  Both KSC and JPL subcontractors provide information relevant to 
supporting the development of databooks.  The development team ultimately selected for a 
mission would be responsible for providing payload descriptions, describing how the nuclear 
hardware integrates into the spacecraft, describing the mission, and supporting KSC and JPL 
in their development of databooks.   

Mission directorate associate administrators, Center Directors, and program executives 
involved with the control and processing of radioactive materials for launch into space must 
ensure that basic designs of vehicles, spacecraft, and systems utilizing radioactive materials 
provide protection to the public, the environment, and users such that radiation risk resulting 
from exposures to radioactive sources are as low as reasonably achievable.  Nuclear safety 
considerations must be incorporated from the Pre- Phase A concept study stage throughout all 
project stages to ensure that the overall mission radiological risk is acceptable.  By the end of 
Phase A, flight projects must submit a Nuclear Safety Launch Approval Plan to describe how 
the project intends to enable the satisfaction of NASA requirements for nuclear safety launch 
approval.  All space flight equipment (including medical and other experimental devices) that 
contain or use radioactive materials must be identified and analyzed for radiological risk.   

Contingency Planning 

NPR 8715.2 (NASA Emergency Preparedness Plan Procedural Requirements—Revalidated) 
addresses the NASA emergency preparedness policy and program requirements for missions 
utilizing radiological materials.  Site-specific ground operations and radiological contingency 
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plans must be developed commensurate with the risk represented by the planned launch of 
nuclear materials.  Contingency planning, as required by the National Response Framework, 
includes provisions for emergency response and support for source recovery efforts.  Launch 
area radiological contingency planning is a launch site responsibility in coordination with local 
and state government agencies and when appropriate, other Federal agencies such as EPA 
and DOE.  Planning for out-of-launch area accidents such as inadvertent reentry or other 
spacecraft failures resulting in reentry from earth orbit is a flight project activity that is 
coordinated with other Federal agencies such as Department of Energy (DOE) and 
Department of Defense (DoD).  In cases of sample return missions, contingency plans are also 
required for ground and emergency response operations at the sample landing/recovery site.  

Risk Communication 

The NEPA, nuclear safety launch approval, and contingency planning processes require that 
NASA have a coordinated approach to communications for missions that may use radioisotope 
power systems (RPSs) or radioisotope heating units (RHUs); return samples from bodies in 
space to Earth; and/or conduct experiments in pristine Earth or space environments.  This 
coordinated approach to risk communication facilitates the development, review, and 
distribution of all communications on those issues with the potential for generating 
environmental or safety concerns among the public, media, and government.  This approach 
helps reduce unintended conflicts in materials produced for and by individual projects.  It also 
enables NASA to provide timely, clear, accurate, and consistent information to the public, 
interest groups, the media, Congress, and other government entities. 
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Figure E-1:  Launch Preparation Documentation Process 



 
NASA Headquarters 

Science Mission Directorate 
Management Handbook  

 

Appendix  A-34 October 2013 

 

 

 



 

NASA Headquarters 
Science Mission Directorate 
Management Handbook 

 

 

October 2013 A-35 Appendix  

 

 

 

  



 
NASA Headquarters 

Science Mission Directorate 
Management Handbook  

 

Appendix  A-36 October 2013 

 

 

 

  



 

NASA Headquarters 
Science Mission Directorate 
Management Handbook 

 

 

October 2013 A-37 Appendix  

 

Appendix F. SMD Management Handbook Web Site References 

 Site Name Description URL 

1 Academy of 
Program/Project & 
Engineering 
Leadership 
(APPEL) 

This is the home page for 
NASA’s APPEL office.  It 
contains information on the 
internal course offerings 
available to NASA employees. 

http://appel.nasa.gov/ 
 

2 Employee 
Performance 
Communication 
System (EPCS) 

The Employee Performance 
Communication System 
(EPCS) is NASA’s 
performance management 
system for all employees 
other than Senior Executive 
Service, Senior Scientific and 
Technical, and Senior Level 
employees. 

http://nasapeople.nasa.gov/perform/index.htm 
 
 

3 FedTraveler FedTraveler.com E-Gov 
Travel Service (ETS) is a 
comprehensive, end-to-end 
service to plan, book, track, 
approve, and request 
reimbursement for travel 
services for the Federal 
employee. 

https://www.fedtraveler.com/ 
 
 

4 Headquarters 
Training 
Opportunities 

This is the “front end” for 
accessing NASA HQ training 
opportunities. 

http://eoeb.hq.nasa.gov/training.html 
 

5 HQ 
Health and Safety 
Portal 

This is a “front end” to a 
variety of sites dealing with 
human and flight safety. 

http://www.hq.nasa.gov/hq/safety.html 
 
 

6 HQ Employee and 
Organizational 
Excellence Branch 
(EOEB)  

EOEB provides learning and 
developmental opportunities 
that address employee and 
organizational learning needs 
for Headquarters employees. 

http://eoeb.hq.nasa.gov/ 
 

7 HQ Computer 
Training Center 
(CTC) 

The CTC offers training 
solutions in support of 
Headquarters core-load 
computer applications and 
special projects. 

http://www.hq.nasa.gov/itcd/ctc/index.html 
 

8 HQ Information 
Technology and 
Communications 
Division 

The “front end” to a wide array 
of IT and communications 
information. 

http://itcd.hq.nasa.gov/index.html 

http://appel.nasa.gov/
http://nasapeople.nasa.gov/perform/index.htm
https://www.fedtraveler.com/
http://eoeb.hq.nasa.gov/training.html
http://www.hq.nasa.gov/hq/safety.html
http://eoeb.hq.nasa.gov/
http://www.hq.nasa.gov/itcd/ctc/index.html
http://itcd.hq.nasa.gov/index.html
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 Site Name Description URL 

9 Launchpad @ HQ 
“Launchpad,” is an online tool 
that makes it easy to manage 
your NASA user profile.  In a 
few easy steps, you can 
create or update your NASA 
user profile, reset a forgotten 
password, or change your 
security answers.  

http://itcd.hq.nasa.gov/launchpad.html 
 

10 NASA  
Awards and 
Recognition 

This site is your first stop 
source for learning about 
NASA programs and having 
the basic tools for the proper 
execution of recognition and 
awards at NASA. 

http://nasapeople.nasa.gov/awards/default.htm 
 

11 
NASA Enterprise 
Service Desk (ESD) 

Portal for submitting IT issues 
or incidents and service 
requests necessary for 
computer, phone, and other IT 
resources. 

 
https://esd.nasa.gov 
 

12 NASA Agency 
Organization 

The top level NASA Agency 
Organization. 

http://www.nasa.gov/centers/hq/organization/index.ht
ml 

13 NASA Agency 
Training and 
Development Office 

This is the home page for this 
office. It summarizes the 
mission of this HQ office. 

http://nasapeople.nasa.gov/Training/default.htm 
 

14 NASA Competency 
Management 
System 

The Competency 
Management System is used 
to record employee skills and 
experience. 

https://cmstool.nasa.gov/ 
 

15 NASA Federal 
Acquisition 
Regulations (FAR) 
Supplement (NFS) 

Contains the NASA Federal 
Acquisition Regulations (FAR) 
Supplement (NFS). NASA 
procurement regulations, 
which govern NASA’s broad 
agency announcements like 
AOs, CANs, and NRAs 
including ROSES, are found 
here.  

http://www.hq.nasa.gov/office/procurement/regs/nfsto
c.htm 
 

16 NASA Forms Contains a wide variety 
standard forms that can be 
downloaded as needed. 

http://itcd.hq.nasa.gov/eforms.html 
 

http://itcd.hq.nasa.gov/launchpad.html
http://nasapeople.nasa.gov/awards/default.htm
https://esd.nasa.gov/
http://www.nasa.gov/centers/hq/organization/index.html
http://www.nasa.gov/centers/hq/organization/index.html
http://nasapeople.nasa.gov/Training/default.htm
https://cmstool.nasa.gov/
http://www.hq.nasa.gov/office/procurement/regs/nfstoc.htm
http://www.hq.nasa.gov/office/procurement/regs/nfstoc.htm
http://itcd.hq.nasa.gov/eforms.html
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 Site Name Description URL 

17 NASA Freedom of 
Information Site 

This is the “front end” to an 
array of FOIA information at 
NASA. 

http://www.hq.nasa.gov/pao/FOIA/ 
 

18 NASA 
Headquarters 

The home page for NASA 
Headquarters. 

http://www.nasa.gov/centers/hq/home/index.html 
 

19 NASA Home Page The NASA home page. http://www.nasa.gov/home/index.html 
 

20 NASA Identity and 
Access 
Management Tools 

The Identity Management and 
Account Exchange (IdMAX) 
system is NASA's integrated 
and authoritative Identity, 
Credential, and Access 
Management (ICAM) system 
that you can use to manage 
NASA identities and 
credentials, request access to 
a NASA facility or system, or 
change your personal 
information. 

https://idmax.nasa.gov/ 
 
 

21 NASA Occupational 
Health Training Site 

The “front end” for information 
and training on occupational 
health matters. 

http://ohp.nasa.gov/training/ 
 

22 NASA Office of the 
Inspector General 

The home page for the Office 
for the Inspector General. 

http://www.hq.nasa.gov/office/oig/hq/ 
 

23 NASA Online 
Directives System 
(NODIS) 

The repository for formally 
approved NASA Policy 
Documents (NPDs) and NASA 
Procedural Requirements 
(NPRs). 

http://nodis3.gsfc.nasa.gov/ 
 

24 NASA Human 
Resources Portal 

Home site for NASA Human 
Capital Management. 

 
 
http://hqhr.hq.nasa.gov/ 

25 NASA Scholarship 
Site 

The “front end” to information 
on NASA scholarships, 
including contact information. 

http://nasapeople.nasa.gov/nasascholarship/index.ht
m 
 

26 NASA Shared 
Services Center 

NSSC is a central site that 
provides a wide array of 
financial and administrative 
services to NASA employees. 

http://www.nssc.nasa.gov/ 
 

http://www.hq.nasa.gov/pao/FOIA/
http://www.nasa.gov/centers/hq/home/index.html
http://www.nasa.gov/home/index.html
https://idmax.nasa.gov/
http://ohp.nasa.gov/training/
http://www.hq.nasa.gov/office/oig/hq/
http://nodis3.gsfc.nasa.gov/
http://hqhr.hq.nasa.gov/
http://nasapeople.nasa.gov/nasascholarship/index.htm
http://nasapeople.nasa.gov/nasascholarship/index.htm
http://www.nssc.nasa.gov/


 
NASA Headquarters 

Science Mission Directorate 
Management Handbook  

 

Appendix  A-40 October 2013 

 

 Site Name Description URL 

27 NASA Solicitation 
and Proposal 
Integrated Review 
and Evaluation 
System 
(NSPIRES) 

NSPIRES provides 
information about NASA 
research announcements, 
proposals selected for closed 
solicitations, and results of 
NASA research. 

http://nspires.nasaprs.com/external/ 
 

28 NASA Workforce 
Services 

A NSSC portal dedicated to 
providing a wide array of 
capabilities oriented toward 
“human capital” (personnel) 
matters. 

 
 
https://www.nssc.nasa.gov/portal/site/customerservice
/menuitem.4cf7b8974cda9fe366a3c0fd4dd72749/  

29 New Employee 
Orientation for 
NASA HQ 

The ‘front end” to a wealth of 
information for new 
employees. 

http://employeeorientation.nasa.gov/hqs/ 

30 NRC Action 
Tracking System 

Track actions regarding 
activities with the Nuclear 
Regulatory Commission. 

Available after login to ScienceWorks  

31 Office of Safety and 
Mission Assurance 

This is the home page for the 
Office of Safety and Mission 
assurance (S&MA). 

http://www.hq.nasa.gov/office/codeq/ 
 

32 Planetary 
Protection Website 

Information relating to the 
NASA Planetary Protection 
Program 

http://planetaryprotection.nasa.gov 
 

33 RAPTOR A tool for tracking Research 
and Analysis Program 
resources. 

Available after login to ScienceWorks (see item “34”) 

34 Science at NASA This is the home page for the 
Science Mission Directorate.  

http://nasascience.nasa.gov/ 
 

35 Science Works Used for accessing SMD 
document library, mission and 
financial management 
systems. 

 
https://scienceworks.hq.nasa.gov/web/guest/ 

36 SMD Lead for 
Research website 
(a SMD site) 

Contains information related 
to NASA's Science Research 
Programs, including 
Astrophysics, Planetary 
Science, Heliophysics and 
Earth Science. 

http://science.hq.nasa.gov/research/sara.html 
 

http://nspires.nasaprs.com/external/
https://www.nssc.nasa.gov/portal/site/customerservice/menuitem.4cf7b8974cda9fe366a3c0fd4dd72749/
https://www.nssc.nasa.gov/portal/site/customerservice/menuitem.4cf7b8974cda9fe366a3c0fd4dd72749/
http://employeeorientation.nasa.gov/hqs/
http://www.hq.nasa.gov/office/codeq/
http://planetaryprotection.nasa.gov/
http://nasascience.nasa.gov/
https://scienceworks.hq.nasa.gov/web/guest/
http://science.hq.nasa.gov/research/sara.html
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 Site Name Description URL 

37 Senior Executive 
Service (SES) 
General Information 

SES Job Information 
 How to apply 
 Qualification Guide 
 Vacancies 
 AND MORE 

http://nasapeople.nasa.gov/ses/index.htm 

 

38 SMD Interagency 
Agreements 
Database 

Contains pending and current 
between NASA SMD and 
other Agencies. 

Available after login to ScienceWorks (see item “34”) 

39 SMD International 
Agreements 
Database 

Contains pending and current 
between NASA SMD and 
foreign entities. 

Available after login to ScienceWorks (see item “34”) 

40 SMD Milestone 
Database 

Contains important milestones 
for SMD mission activity. 

Available after login to ScienceWorks (see item “34”) 
or directly at: https://ossim.hq.nasa.gov/milestones/ 

41 SMD Monthly 
Program Reviews 

Provides a structure for 
receiving reports from 
Centers, and for their use in 
SMD monthly reviews. 

Available after login to ScienceWorks (see item “34”) 
or directly at: http://ossim.hq.nasa.gov/sprogrev/ 

42 SMD Requirements 
Management 
System 

Tracks Level 1 Requirements 
and other key information for 
SMD’s programs and projects. 

Available after login to ScienceWorks (see item “34”)  

43 SMD Weekly 
Reporting System 

Provides a structure for 
receiving weekly SMD project 
status reports, and for using 
them for HQ weekly reporting. 

Available after login to ScienceWorks (see item “34”) 
or directly at  
https://ossim.hq.nasa.gov/ossim/home.htmsprogrev/ 

44 System for 
Administration, 
Training, and 
Educational 
Resources for 
NASA 
(SATERN) 

SATERN is used to request, 
approve, and manage 
training. 

https://satern.nasa.gov/elms/learner/login.jsp 
 

45 WebTads Used for submitting hours 
worked, annual leave, sick 
time, et cetera. 

 
https://webtads.nasa.gov/hq 

 

http://nasapeople.nasa.gov/ses/index.htm
https://satern.nasa.gov/elms/learner/login.jsp
https://webtads.nasa.gov/hq
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Appendix G. Major Event/Decision Notification Timeline 

Major Event/Decisions 

Notification Timeline 

When a major event or decision has been identified, the SMD AA should immediately 
communicate knowledge of the event/decision to the NASA Administrator, NASA Deputy 
Administrator, NASA Associate Administrator, NASA Chief of Staff, Associate Administrator for 
the Office of Legislative and Intergovernmental Affairs, Associate Administrator for the Office of 
Communications, and the Chief Financial Officer before the event happens or decision is 
made.  Assuming there is sufficient time to do so, the following schedule should be 
implemented on any further notification; otherwise accelerate the schedule accordingly. 

To avoid any confusion, the Strategic Integration and Management Division (SI&MD) will take 
lead responsibility for coordinating the notification activities with the appropriate individuals 
within and external to SMD.  Within SMD, the following is a listing of the “core” individuals who 
should be involved in the notification process: 

Core Participants 

SMD Associate Administrator (AA) 

SMD Deputy AA 

SMD Deputy AA for Programs 

SMD Deputy AA for Management 

SI&MD Director 

Respective SMD Division Director 

RMD Director (when budget related) 

OLIA Embed 

PAO Embed 

OGC Embed (when necessary) 

L – 1 Month 

 Decide whether further notification is warranted; if unsure, solicit guidance at next 
Wednesday SMD senior management tag-up or if necessary, a special meeting with 
relevant SMD/NASA individuals. 

 If “yes”, the respective SMD Division Director will prepare a white paper, presentation, 
and RTQs on event/decision (supported by their respective PE, Program Scientist, 
SI&MD policy analyst, and if necessary, the center project/program office and other 
government agency personnel). 
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o White Paper (1 page): Brief summary of event (1 -2 paragraphs), impact to 
science, Agency/SMD strategic goals, and external stakeholders (Executive 
Office, Congress, science community, general public, and domestic and 
international partners) (2 -3 paragraphs), and if applicable, schedule and 
funded/unfunded financial requirements (comments limited to 1 paragraph). 

o Presentation (10 pages max): Greater description of topics highlighted in the 
white paper. 

o Response to Questions (RTQs): Listing of all questions (and answers) that could 
come up during meetings with stakeholders. 

 If necessary, Public Affairs embeds will begin preparing a press briefing and/or press 
release 

L – 3 Weeks 

 Submit white paper and presentation to Office of Legislative Affairs for clearance by 
OMB/OSTP and certain NASA HQ Offices like OCFO if budget related. 

 Submit RTQs for clearance to Office of Legislative Affairs and certain NASA HQ Offices 
like OCFO if budget related. 

 SMD will be responsible for submitting the documents to any other office they feel 
should review and concur (e.g., OGC, OIIR or another Directorate). 

 Submit press release to the Office of Communications and Administrator’s Suite for 
review and concurrence. 

L – 2 Weeks 

 Receive Agency and OMB/OSTP concurrence on white paper, presentation. 

 Receive Agency concurrence on RTQs. 

 Receive Agency concurrence on press release. 

L – 1 Week 

 Begin notifying certain stakeholders. 
o Certain congressional members and staff 
o NASA Center and other government agency personnel (if they didn’t work on the 

above documents) 
o Chair of NAC, NAC/SC and relevant NAC/SC subcommittee 
o Certain members of the science community who will be advocates 
o Domestic and international partner(s) 

L – 1 Day 

 Notify certain members of the media. 
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Appendix H:  SMD Mishap Response Plan 

STEP 1: Upon notification, ensure the following SMD individuals are aware of the incident: 
SMD Associate Administrator, Deputy Associate Administrator, Deputy Associate 
Administrators for Programs and Management, Division Director, Deputy Division 
Director, Program Executive, Program Scientist, and Public Affairs embed (See SMD 
Contact List).1  

STEP 2: Notify/coordinate information with OCE and SMA representatives to reach consensus 
on initial assessment of classification (A-D) of the Mishap (See Mishap Classification 
Levels and Type of Investigation to be Conducted). 

STEP 3: Dependent on the Classification of the mishap (A-D) determine the appropriate 
Mishap Investigation Board (MIB) convening authority, and coordinate the 
establishment of the MIB within 48 hours of the mishap (See Mishap Classification 
and Investigation Type) 

STEP 4: Dependent on the severity of the mishap, determine whether you need to notify the 
Executive and Legislative branches.  If you decide “yes”, contact the White House 
Liaison and notify him/her that a mishap has occurred and that you will be contacting 
OSTP/OMB about the incident.  For the legislative branch, contact OLIA who will 
notify select individuals within Congress.  For High Visibility Mishap or Close Call and 
Class A/B Mishaps, notification should occur no later than 24 hours after the mishap. 

STEP 5: Dependent on the severity of the mishap, determine whether you need to notify the 
media.  If you decide “yes”, work with the Public Affairs embeds to draft a press 
release within 24 hours after mishap. (Only applies to High Visibility Mishap or Close 
Call and Class A/B Mishaps) 

STEP 6: Dependent on the severity of the mishap, and if it applies, determine whether you 
need to notify international and/or domestic partner(s).  If you decide “yes”, work with 
the Office of International and Interagency Affairs to contact the 
international/domestic partner(s). 

 

NOTE: 

1 The SMD AA or representative will notify the Administrator and other NASA senior officials as 
appropriate. It is the responsibility of the Division Director or Deputy Division Director to notify 
the Program Executive and Scientist. 
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Mishap Classification Levels and Type of Investigation to be Conducted 

Classification 
Level & 

Investigation 
Type  

Property Damage  Injury  

  

Type A Mishap  

   

   

   

   

Total direct cost of mission failure and 
property damage is $2,000,000 or 
more, 

or  

Crewed aircraft hull loss has occurred, 

or  

Occurrence of an unexpected crewed 
aircraft departure from controlled flight 
(except high performance jet/test 
aircraft such as F-15, F-16, F/A-18, T-
38, OV-10, and T-34, when engaged 
in flight test activities).  

Occupational injury and/or illness that 
resulted in: 

A fatality, 

or  

A permanent total disability, 

or  

The hospitalization for inpatient care of 
3 or more people within 30 workdays of 
the mishap. 

  

Type B Mishap  

  

Total direct cost of mission failure and 
property damage of at least $500,000 
but less than $2,000,000. 

Occupational injury and/or illness has 
resulted in permanent partial disability. 

or  

The hospitalization for inpatient care of 
1-2 people within 30 workdays of the 
mishap. 

  

Type C Mishap  

  

Total direct cost of mission failure and 
property damage of at least $50,000 
but less than $500,000. 

   

Nonfatal occupational injury or illness 
that caused any workdays away from 
work, restricted duty, or transfer to 
another job beyond the workday or shift 
on which it occurred. 

  

Type D Mishap 

Total direct cost of mission failure and 
property damage of at least $1,000 but 
less than $50,000. 

Any nonfatal OSHA recordable 
occupational injury and/or illness that 
does not meet the definition of a Type C 
mishap. 

  

Close Call  

  

An event in which there is no 
equipment/property damage or minor 
equipment/property damage (less than 
$1000), but which possesses a 
potential to cause a mishap. 

An event in which there is no injury or 
only minor injury requiring first aid, but 
which possesses a potential to cause a 
mishap.  
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Mishap Classification and Investigation Type 
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Roles and Responsibilities 
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Appendix I. Glossary of Acronyms 

AA Associate Administrator 

AAA Assistant Associate Administrator 

AO Announcements of Opportunity  

AOR Authorized Organizational Representative  

APD Astrophysics Division  

APG Annual Performance Goal 

ASP Acquisition Strategy Planning  

ATP Authorization to Proceed  

BPR Baseline Performance Review  

CA Corrective Action 

CADRe Cost Analysis Data Requirement 

CAN Cooperative Agreement Notice 

CCSP Climate Change Science Program  

CCTP Climate Change Technology Program  

CDB Congressional Database 

CDR Critical Design Review  

CENR Committee on Environment and Natural Resources  

CFO Chief Financial Officer  

CMC Center Management Council  

CoFR Certificate of Flight Readiness 

Co-I Co-Investigator 

COS Chief of Staff  

COTR Contracting Officer's Technical Representative 

CR Confirmation Review  

CSR Concept Study Report 
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DAA Deputy Associate Administrator 

DAA/M Deputy Associate Administrator for Management 

DAA/P Deputy Associate Administrator for Programs 

DAA/R Deputy Associate Administrator for Research 

DD Division Director 

DLC Directorate Lead Counsel 

DOS Department of State 

DPMC Directorate Program Management Council 

DSN Deep Space Network  

E/PO Education and Public Outreach  

EA Environmental Assessment  

ECC Education Coordination Committee  

EIS Environmental Impact Statement 

ELV Expendable Launch Vehicles  

EOP Executive Office of the President  

EPCS The Employee Performance Communication System  

ESD Earth Science Division  

ESSP Earth System Science Pathfinder  

FA Formulation Agreement 

FAD Formulation Authorization Document  

FBO Federal Business Opportunities  

FMR Financial Management Requirement 

FOIA Freedom of Information Act  

FPPS Federal Personnel Payroll System  

GAO General Accounting Office  

GEO Group on Earth Observations  

GN Ground Network 
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GPRA Government Performance and Results Act 

GSFC Goddard Space Flight Center  

H&S Health and Safety 

HATS Headquarters Action Tracking System  

HGAO Headquarters Grants Administration Office 

HONURS Headquarters ODIN New User Request System 

HPD Heliophysics Division 

HQ Headquarters 

HRMD Human Resource Management Division 

HST Hubble Space Telescope 

IA Implementation Agreement 

IAT Interagency Transfer 

IBPD Integrated Budget and Performance Document  

ICE Independent Cost Estimate  

IDP Individual Development Plan  

IEMP Integrated Enterprise Management Program  

IG  Inspector General  

IGA Inter-Governmental Agreement 

IPA Intergovernmental Personnel Agreement  

IPAO Independent Program Assessment Office  

IRB Independent Review Board  

IT Information Technology  

JPL Jet Propulsion Laboratory  

KDP Key Decision Point 

LaRC Langley Research Center  

LOA Letter of Agreement 
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MDAA Mission Directorate Associate Administrator  

MDCE Mission Directorate Chief Engineer  

MDM Metadata Manager  

MDR Mission Definition Review  

MO&DA Mission Operations and Data Analysis  

MOA Memorandum of Agreement 

MOU Memorandum of Understanding  

SIMD Strategic Integration and Management Division 

MRB Mission Readiness Board  

MRR Mission Readiness Review 

NAC NASA Advisory Council  

NATS National Research Council Activity Tracking System 

NCR Nonconformance Report  

NEO Near Earth Object 

NEPA National Environmental Planning Act 

NESSF NASA Earth and Space Science Fellowship 

NODIS NASA Online Directives Information Systems  

NOIs Notices of Intent  

NPD NASA Policy Directive 

NPP NASA Postdoctoral Program  

NPR NASA Procedural Requirement 

NRA NASA Research Announcement  

NRC National Research Council 

NRESS NASA Research and Education Support Services  

NSPIRES NASA Solicitation and Proposal Integrated Review and Evaluation 
System  

NSSC NASA Shared Services Center  
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NSTC National Science and Technology Council  

OCE Office of the Chief Engineer 

OE Office of Education 

OIIR Office of International and Interagency Relations 

OPM Office of Personnel Management 

OGC Office of General Counsel 

OLIA Office of Legislative and Intergovernmental Affairs 

OMB Office of Management and Budget 

OP Office of Procurement  

OPA Office of Public Affairs  

ORS Open Review System 

OSMA Office of Safety and Mission Assurance 

OSTP Office of Science and Technology Policy 

P&AB Program and Administrative Branch  

PA Program Analyst  

PA&E Program Analysis and Evaluation  

PAL Project Authorization Letter 

PCA Program Commitment Agreement 

PD Program Director  

PDL Program Delegation Letter  

PDR Preliminary Design Review 

PE Program Executive 

PI Principal Investigator 

PIR Program Implementation Review  

PLAR Post-Launch Assessment Review  

PLRA Program-Level Requirements Appendix 
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PMC Program Management Council  

PPO Planetary Protection Officer 

PPBE Planning, Programming, Budgeting, and Execution  

PS Program Scientist 

PSD Planetary Science Division  

R&A Research and Analysis 

R&D Research and Development  

R&T Research and Technology  

RAPTOR Research and Analysis Program Tracking of Resources  

RM Risk Management  

RMS Requirements Management System  

ROSES Research Opportunities in Space and Earth Sciences  

RTOP Research and Technology Objectives and Plans  

SAAM Space Act Agreement Maker 

SANEOE Special Assistant for Near Earth Objects and Exploration 

SAR Safety Analysis Report  

SMD Lead for 
Research 

SMD Lead for Research 

SATERN System for Administration, Training, and Educational Resources  

SBIR Small Business Innovation Research  

SES Senior Executive Service 

SF Standard Form 

SIERA System for International and Interagency External Relations Agreements  

SMA Safety and Mission Assurance  

SMaC Science Management Council 

SMD Science Mission Directorate 

SME Subject Matter Expert 
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SMO Systems Management Office  

SMSR Safety and Mission Success Review  

SPD Science Policy Directive  

SPIAD Science Pending International Agreements Database  

SR&T Supporting Research and Technology  

SRB Standing Review Board  

SRR Systems Requirements Review 

SSO Science Support Office  

STDT Science and Technology Definition Team 

STEM Science, Technology, Engineering, and Mathematics  

TDRSS Tracking and Data Relay Satellite System 

TMC Technical, Management, and Cost 

TMCO Technical, Management, Cost, and Other Factors 

ToR Terms of Reference  

TRL Technology Readiness Level  

TRP Technical Requirements Package  

TT&C Telemetry, Tracking, and Commanding  

WBS Work Breakdown Structure 
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