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Purpose:

This document is intended to summarize work performed by the Public Health Applications Team at NASA Stennis Space Center for Fiscal Year 2003.  This summary is designed to provide the NASA Headquarter Program Executive with information to help track Stennis Space Center program implementation activities against NASA HQ program goals and objectives.  Additionally, this document serves to baseline the Stennis Space Center Public Health Applications Team performance over the past year.  Setting a standard for work performance and reporting that is tied specifically to program goals, objectives and resources will serve to ensure Center alignment to NASA HQ program strategy and to the other program elements.  Furthermore, it validates Stennis Space Center’s capabilities to support NASA’s Public Health Applications Program in FY04 and out years.  

Background.

Fiscal Year 2003 may be characterized as a year of significant change and uncertainty.  It was the first full year for implementing program activities within the context of the Earth Science Applications Strategy for 2002-2012.  It was the first full year for implementing a “One NASA” approach to leveraging Agency resources across Enterprises and Centers.  It was the first full year of phasing out heritage projects and programs and shifting significant Center resources, including infrastructure and personnel, away from our heritage mission in commercial remote sensing.  It was the first full year of conceptually and practically understanding our new role as “system engineers” wholly dedicated to supporting NASA’s Earth Science Applications Program.  

The Public Health Applications Team at Stennis addressed these challenges through careful planning, constant dialogue and results-oriented tasks and activities.  The team worked hard to understand what “systems engineering” for public health applications entailed, and how to initiate the process of enabling successful public health applications.  Although there is still ambiguity associated with the systems engineering role, there is a recognition that this is an iterative process that must remain flexible, to the greatest extent possible, to changing NASA Headquarters and partner agency requirements.  This is an inherent part of a nascent and evolving program and will ultimately lead to clearer definition of Center roles and responsibilities.  A brief description of systems engineering for public health applications and the current and possible future role of Stennis in the Public Health Applications Program is included for consideration.

HUMAN CAPITAL

The Public Health Applications Team at Stennis is a multi-disciplinary team of social scientists, biological and physical scientists and engineers.  There is a small core of civil servant staff that support the Public Health Applications Program as well as a team of technical support contractors with Lockheed Martin Space Operations.

In addition to the human capital resident at Stennis, the Public Health Applications Team at Stennis brings capabilities to bear in the implementation of program tasks from partnerships with two premier academic institutions:  The University of Mississippi Medical Center (UMMC) and the Tulane School of Public Health and Tropical Medicine.  

The UMMC was put on contract to provide technical support to the Public Health Applications Program in its efforts to establish partnerships with stakeholders [e.g., the Centers for Disease Control and Prevention (CDC)] and define partner requirements and applied research foci for enhanced decision support.  The UMMC brings to the Team a clinical medicine perspective.  In addition to partnership development and requirements support, the UMMC has provided valuable analysis of significant cross-cuts between Earth science, clinical medicine and public health practice.  There are many potential opportunities for NASA to collaborate with agencies such as the National Institutes of Health and the National Research Council to advance common science and technology goals.  This is consistent with guidance on Interagency Research and Development Priorities for FY 2005 issued from the Office of Science and Technology and Office of Management and Budget
.

The Tulane School of Public Health and Tropical Medicine is a highly ranked school of public health.  NASA Stennis expects to formalize Tulane’s role over the next year in close consultation with NASA Headquarters.  In addition to providing leadership in international health and environmental public health science, Tulane is one of the CDC’s Centers of Excellence for Environmental Public Health Tracking.  One of the Public Health Applications Program priorities is focused on the CDC’s development of the Environmental Public Health Tracking Network (EPHTN).  As a CDC partner in this effort, Tulane will provide NASA with greater insight into the complex issues associated with the development of the EPHTN.  NASA expects both Tulane and the University of Mississippi Medical Center to work together with NASA to help evaluate, verify, and validate prototype tracking networks that link NASA’s Earth system science data with hazard, exposure, and health effect surveillance data.  One anticipated outcome of this collaboration will be benchmarked solutions that validate the utility of these composite data for enhanced public health surveillance.  

Finally, the Stennis Team worked hard to determine ways to leverage resources and collaborate locally with resident agencies and organizations.  NASA ESE significantly invested in many of these resident agencies and organizations over the past five years.  The Public Health Team at Stennis seeks to maximize the return on this investment by building on the outcomes of these resident capabilities to positively impact NASA’s Public Health Applications Program
.  

SSC FY 03 ANNUAL WORK PLAN

The FY03 Program Plan for Public Health Applications was distributed to the program elements in October 2002 and revised in January 2003.  The Program Plan identified four goals for FY03.  The Stennis Team was assigned responsibility for meeting Goal #2:  

Identify infectious disease and environmental health surveillance systems that may benefit from the outputs of ESE remote sensing missions and Earth science modeling efforts.  

Three surveillance efforts were identified as high priority for FY03.  Two surveillance systems, the Electronic Surveillance System for the Early Notification of Community-based Epidemics (ESSENCE) and the Rapid Syndrome Validation Project (RSVP) fell under the ownership of the Defense Threat Reduction Agency (DTRA) BioDefense Initiative.  The other high priority surveillance system, the Environmental Public Health Tracking Network (EPHTN), is the mandate of the Centers for Disease Control and Prevention, National Center for Environmental Health (CDC NCEH).

HQ identified two objectives under Goal #2:

Objective #1:  Assess the current technical capabilities of ESSENCE, RSVP, and EHTN and evaluate the potential for ESE mission, measurement and model outputs to serve these systems. 

Objective #2:  Facilitate a meeting of NASA scientists and administrative officials involved in the study of, and response to, West Nile virus (WNV) with scientists and administrative officials from the Centers for Disease Control and Prevention, state and local health departments, and the Raytheon Corporation-sponsored efforts by the International Research Partnership for Infectious Diseases.

The Stennis Annual Work Plan was submitted to NASA Headquarters in October 2002 and revised in January 2003.  The plan detailed tasks and activities that would be implemented in FY03 to meet HQ goals and objectives.  

Performance Summary:

The Public Health Applications Team successfully implemented activities that led to the completion of Objective #2.  In May, representatives from the Centers for Disease Control, National Center for Infectious Disease (CDC NCID) and NASA met to discuss uses of Earth science and remote sensing for the surveillance of West Nile virus and other vector-borne infectious diseases.  A Report of Findings from this meeting was generated for NASA HQ program planning purposes.

The Team also successfully implemented activities that led to the first technical meeting between NASA and the CDC NCEH dedicated to the evaluation of the Environmental Public Health Tracking Network (EPHTN).  In late June and early July, representatives from the Centers for Disease Control, National Center for Environmental Health and NASA convened to discuss technical requirements, capabilities and areas of opportunity for collaboration on the Environmental Public Health Tracking Network.  A Report of Findings from this meeting is forthcoming.  

Unfortunately, SSC was unable to fully meet Objective #1 due to the formation of the new Office of Homeland Security, and the subsequent reorganization of the Defense Threat Reduction Agency and the BioDefense Initiative.  However, this was mitigated, in part, by the REASoN CAN award to the University of New Mexico (UNM).  The UNM project, Converging NASA Mission Measurements and Products with the Rapid Syndrome Validation Program (RSVP) Decision Support System to Validate and Benchmark Public Health Medical Alerts and Early Warning Systems will undoubtedly be an important new element of NASA’s Public Health Applications Program.  The Public Health Applications Team at Stennis welcomes the opportunity to work with the University of New Mexico and its partners on this important aspect of the Public Health Applications Program and is currently working with UNM to place the contract and schedule milestones.

SYSTEMS ENGINEERING FOR PUBLIC HEALTH APPLICATIONS.
Systems Engineering is an interdisciplinary approach and means to enable the realization of successful systems.  Systems engineering integrates all the disciplines and specialty groups into a team effort forming a structured development process that proceeds from concept to production to operation.  System engineering considers both the business and technical needs of all customers with the goal of providing a quality product that meets the user needs (International Council on Systems Engineering http://www.incose.org)

NASA’s expertise in systems engineering is derived from experience in space mission analysis and design.  It is an end-to-end approach to managing every facet of the extreme engineering required for successful space missions.  The approach involves understanding mission objectives, defining requirements to meet mission objectives, and the identification of functional, operational and constraint factors that impact each requirement.

Systems Engineering for Earth Science Applications is significantly different from the traditional approach to aerospace engineering.  The “traditional approach to systems engineering is to first define the requirements and then design a system to meet those requirements at minimum cost and risk” (Weiss and Williams: 73).  Employing a systems engineering approach to public health applications presents challenges that are quite different from traditional system engineering approaches to production.  For example:

1. The applications strategy is built upon federal partnerships;

2. The requirements are not NASA’s; they belong to the partner agency;

3. Requirements may be difficult to define if a partner’s decision support systems and tools are conceptual and/or are significantly different from what NASA has encountered before;

4. Requirements may be difficult for NASA to meet since the Applications program is focused on the adaptation and adoption of specific data and technology (i.e., Earth science data and technology);

5. NASA is often unfamiliar with a partner agency’s mission, operations and organizational culture;

6. Disparate disciplines are brought together to work toward a common goal – often for the first time.

These challenges are not insurmountable, but they do require an adaptation of traditional systems engineering processes for use in applications.  The goal is to identify and facilitate the integration of different specialty groups into a total team effort that is focused on decision support solutions from concept to production to operation.  In FY03, the Public Health Applications Team at Stennis Space Center interpreted its role as “systems engineers” as one of process management.  Our activities focused on identifying required resources, growing HQ Program capacity by establishing internal linkages to other capabilities resident within the Agency, and supporting Headquarters in definition and management of the “total team effort”.  In essence, Stennis effectively served as a coordination link between the Centers, stakeholder constituencies, outside capabilities in academia and the private sector, and end-user communities.  

SUMMARY

The Public Health Applications Team successfully implemented activities that strengthened and supported the growth and strategic alignment of NASA’s Public Health Applications Program in FY 2003.  The Team addressed challenges associated with our new roles and responsibilities through careful planning, constant dialogue and results oriented action.  The Team recognized the uncertainty associated with implementing a new program and strategy and remained flexible to changing needs at the Program Executive level.  The Team is pleased to be a part of this exciting National Application Program and welcomes feedback on performance and future direction.  

Currently, Stennis Space Center is not actively involved in the acquisition and provision of NASA satellite-derived Earth science data, the development, verification and validation of Earth observing sensor technology, or in the development of complementary information system and computational technologies.  Additionally, Stennis is disconnected from NASA’s Earth science sensor and science teams.  Stennis recognizes this is a weak link and, although we do not propose to duplicate capability, we do propose to become more systematically involved in the science and technology aspects of developing decision support solutions.  

Stennis brings to the Public Health Applications Program strong partnerships with clear links to priority program foci and the “end-user” community, strong program management and implementation with transparency and accountability, technical capabilities in verification and validation of satellite data and sensor systems, and a strong interest in working collaboratively with all Public Health Program elements to maximize opportunities for successful applications.  It is our hope that Stennis can not only continue to support NASA HQ in the management of the “total team effort” but become full partners in the science and technology innovations for public health applications.

EXHIBIT A
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� See June 2003 Memoradum for the Heads of Executive Departments and Agencies from John H. Marburger, III Director, Office �  of Science and Technology Policy and Mitchell E. Daniels, Jr. Director, Office of Management and Budget


� Examples include Mississippi Space Commerce Initiative (MSCI) and the Commercial Applications Technology Collaborations �  (CATC)
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