13.  EARTH SCIENCE AND SOLAR SYSTEM EXPLORATION


***From Schedule A, 11.0, SSED:


13.1  ENGINEERING, SCIENTIFIC, AND ANALYTICAL SUPPORT SERVICES


***From Schedule A, 11.1.1, Solar System Exploration Division Support


13.1.1  Program Management Support


13.1.1.1  Shuttle - Unique


13.1.1.1.1  Flight Science - This function uses traditional manual and visual techniques plus innovative, state-of-the-art electronic image-analysis methods to evaluate images of Earth obtained by astronauts, and images of Space Shuttle components obtained by astronauts, on-board imaging systems, and by ground-based imaging systems.  The following are representative tasks the contractor shall perform:


13.1.1.1.1.1  Space Shuttle Earth Observations - Provide Earth science training to the Space Shuttle crews to enable them to better observe and document the Earth from orbit; provide data bases, computer software, and paper products to be carried on-board; and postflight cataloging and archiving of the acquired photographs.  Conduct postflight analysis of selected data for technology development and Earth Science research applications and provide assistance to educational and scientific organizations in sorting through the 140,000-image Earth observations data base.  Provide focal point for Shuttle crews for Earth observations real-time planning and remain in two-way communication between orbiting observers and scientists/technicians on Earth.


13.1.1.1.1.2  Space Shuttle Photo/TV Analysis - Conduct digital and photo-interpretative image analyses of photographs and television images of launch, orbit, and landing phases for the purpose of identifying flight safety issues; provide daily reports of the findings to the Mission Evaluation Room and Level II during each mission; publish a comprehensive summary of all findings within 30 days following each landing; and support flight-safety reviews and Level II contingency action plans.


13.1.1.2  Space Station - Unique


13.1.1.2.1  Space Station Freedom (SSF) Earth observations - Provide support to SSF Earth observations and determine detailed requirements, purchasing, and installing operational systems, and premission testing of the subsystems.


13.1.1.2.2  Space Station Photo/TV Analysis Project - Provide rapid and accurate analysis of photography, television, and other SSF on-board imagery to support mission operations, engineering performance, and anomaly assessment; develop requirements to extend present capabilities to continuous operation during the construction and early operations phases of SSF; acquisition of equipment; developing procedures, and training personnel; and flight readiness reviews for early SSF deployment.


13.1.2  Research and Development Summary


13.1.2.1  Advanced Development


13.1.2.1.1  Experiment Development - This function involves developing new experimental techniques or modifying existing techniques.  It includes designing, fabricating, testing and utilizing new equipment for analytical and laboratory investigations, field experiments, and flight experiments.  It also includes defining and documenting requirements for integration of hardware onto balloon gondola, aircraft, and space vehicles.  Examples of instruments, and/or experiments are the plasma motor generator experiment, aircraft cosmic dust collector, Cosmic Dust Collection Facility for space station, Long Duration Exposure Facility II, Thermal Analyzer for Planetary Surfaces, and Backscatter Mossbauer Spectrometer.  The following are representative tasks the contractor shall perform: 


13.1.2.1.1.1  Define requirements and specifications for hardware systems of the experiment as well as test and ground support equipment. 


13.1.2.1.1.2  Design both flight and test hardware; build breadboards; prepare drawings; devise and write documentation for tests, operations, and integration; and fabricate flight hardware.


13.1.2.1.1.3  Support operational phases of experiments, including the acquisition and recording of data. 


13.1.2.1.1.4  Support data reduction and analysis for experiments and participate in preparation of results for publication. 


13.1.2.1.1.5  Define and implement radar and optical experiments for both laboratory and flight on such vehicles as Delta rockets and the Space Shuttle Orbiter. 


13.1.2.1.2  Lunar and Mars Exploration Concept Development - Tasks are undertaken to help define future robotic and human missions to the Moon and Mars and to help develop the technology in selected areas.  The following are representative tasks the contractor shall perform: 


13.1.2.1.2.1  Support science mission planning, site evaluation, and site selection for robotic lunar and Martian lander missions, as well as early human missions to the Moon and Mars. 


13.1.2.1.2.2  Survey requirements for science and technology for these missions assemble data bases, prepare illustrations and reports, help plan and manage works hops and other meetings, and provide logistic support to science and resource utilization planning. 


13.1.2.1.2.3  Design, fabricate, and operate experimental equipment and test bed facilities needed to develop new technology for In Situ Resource Utilization (ISRU) technology. 


13.1.2.1.2.4  Perform data analysis of data from new robotic lunar and Mars missions as they are flown, and provide reports, maps, and illustrations to help with science and ISRU analysis and planning. 


13.1.2.2  Scientific Research - This function requires support to analytical and experimental research in disciplines of planetary and space sciences.  Programs to be supported include the following:  geological studies of early terrestrial crustal and atmosphere evolution, lunar surface evolution, Mars weathering processes, origin of meteorites and cosmic dust, elemental distribution coefficients, energy expenditure studies of humans in space, space plasma physics, orbital debris, digital image analysis, radar operations and data analysis, and telescopic operations and data analysis.  Some projects involve handling radioactive samples and using instruments that produce ionizing radiation.  The following are representative tasks the contractor shall perform: 


13.1.2.2.1  Participate in all aspects of research from development of the approach to publication of results; define research strategies; develop experimental and analytical tools and procedures; execute experiments; prepare samples for analysis; acquire and reduce data using computer systems; analyze and interpret data; prepare oral and written reports for internal and external publications; and contribute scientific expertise to NASA educational programs.  Some projects involve handling radioactive samples and using instruments that produce ionizing radiation. 


13.1.2.2.2  Manage logistics for field operations; define data requirements; collect and prepare samples for laboratory analysis, collect data by chemical analysis, reduce and analyze data using computer systems, interpret reduced data, develop mathematical models of physical processes, prepare oral and written reports for internal as well as external publication. 


13.1.2.2.3  Contribute scientific expertise to NASA educational programs. 


13.1.2.2.4  Perform analysis using experimental techniques including the following:  electron microscopy, electron microprobe analysis, neutron activation analysis, X-ray diffraction, mass spectrometry, ultraviolet absorption photometry, radar and optical data relative to orbital debris, differential scanning calorirnetry, and infrared absorption spectroscopy. 


13.1.2.2.5  Conduct experiments using apparatus which includes one-atmosphere gas mixing furnaces, internally heated pressure vessels, externally heated pressure vessels, flat plate accelerators, light gas guns, and vertical impact facility. 


13.1.3  Engineering, Scientific, and Analytical Tools


The following are representative tasks the contractor shall perform: 


13.1.3.1  Develop and use mathematical models to describe results of measurements; identify key parameters and relationships; and develop and maintain software models; develop and apply models of the orbital debris environment; model radar and optical orbital debris sensors; and perform mathematical analysis of the results from radar and optical measurements of orbital debris. 


13.1.4  Studies and Assessments


The following are representative tasks the contractor shall perform: 


13.1.4.1  Engineering, Science, Technical, and Management Support


13.1.4.1.1  Support directorate levels, other internal directorate elements, and specific approved outside requesting organizations.  Representative functions the contractor shall perform include technical management studies, analytical studies, technical analysis, scientific research and analysis, engineering investigations, systems engineering/integration activities, technical fact finding, systems development and implementation, and hardware/software systems maintenance and operation. 


13.1.4.1.2  Provide technical and administrative project management; provide engineering, scientific, and technical support to prepare documentation studies and briefing documentation; and coordinate, assist, and participate in technical meetings related to technology and projects to assure a continuous flow of technical information to the professional and academic community. 


13.2  LABORATORY/FAClLlTIES SUPPORT SERVICES


13.2.1  General Support Services 


This function supports SSEDs laboratories/facilities including buildings 31, 31A, 261, 267, 268, and two labs in building 37.  These laboratories support research, engineering, and curatorial activities.  The following functions, common to all these laboratories and facilities, are representative tasks the contractor shall perform: 


13.2.1.1  Operate and maintain the liquid nitrogen tank farm which provides liquid nitrogen for all laboratories, especially to the curatorial laboratories for use in environmental cabinets; schedule deliveries by the contracted vendor; and provide cryogenics support for individual research laboratories. 


13.2.2  Federal Information Processing Resources (FIPR) Support


The following are representative tasks the contractor shall perform: 


13.2.2.1  Operate and support the computer facilities and associated local area network including the general purpose and laboratory-dedicated computers, file servers, network hardware, individual workstations and all other computer-related data systems; participate in the procurement, installation, and maintenance of new ADP equipment and software, writing special purpose software, training users, performing routine backups, maintaining tape libraries, developing systems operation configurations, installing software and upgrades of software, and diagnosing hardware and software problems; and maintain all data bases relating to the configurations of the data systems and associated hardware, including building wiring and workstation hardware and software.  


13.2.3  Planetary Materials Curatorial Laboratories


This function involves the curatorial responsibilities which are, in most cases, extraordinary and unique tasks to maximize the safety and purity of samples that represent national and international treasures.  This requires the adherence to established procedures and standards of cleanliness and security.  It also requires extensive record keeping and reporting to outside advisory committees.  The following is a list of facilities now existing and requiring contractor support:  Pristine Lunar Sample Processing and Storage Laboratories, Returned Lunar Sample Processing and Storage Laboratory, Sample Control and Data Center, Curatorial Thin Section Laboratory, Meteorite Processing and Storage Laboratory, Cosmic Dust Laboratory, and Facility for Optical Inspection of Large Space-Exposed Surfaces (FOILS).  Contractor support is also required for the off-site Lunar Sample Remote Storage Facility at Brooks Air Force Base (San Antonio, Texas) and the Curators Display located in Space Center Houston (Houston, Texas - adjacent to NASA JSC).  The following are representative tasks the contractor shall perform: 


13.2.3.1  Maintain inventories of ultra-clean controlled tools, equipment, and containers; and perform maintenance on unique curatorial tools and equipment and on stainless steel environmental cabinets used for sample processing, and storage. 


13.2.3.2  Operate and maintain all elements of the high purity nitrogen system, including liquid nitrogen tank farm; and monitor systems for analyzing oxygen and water content in environmental cabinets and vaults. 


13.2.3.3  Develop and adhere to contamination control procedures; perform maintenance and cleaning to comply with established standards of cleanliness; and adhere to clean room protocol of ultra-clean Class-100 conditions in the Cosmic Dust Laboratory and Class-10,000 conditions in other curatorial laboratories. 


13.2.3.4  Maintain and operate an in-house precision cleaning capability for curatorial tools, containers, equipment, and GN2 cabinets that includes pre-cleaning, final cleaning, sampling, and certification.  Cleaning tasks include operations maintenance of a Freon still or its equivalent upon later adoption of a Freon substitute.


13.2.3.5  Plan and carry out the processing of planetary samples according to established procedures; understand scientific requirements for specific samples; assimilate information on the sample collections to derive specific preparation plans; work in a nitrogen environmental cabinet, sawing, dissecting, chipping, weighing, photographing, packaging samples, and updating data records on individual samples; prepare written descriptions of samples which have been sawed, chipped, or from which core samples are taken.  Advanced analytical techniques shall be required for complete documentation.  Prepare samples for shipment to investigators around the world; receive and return used samples to the collections and all aspects of preparing and, maintaining sample data bases, photographs, catalogs, and newsletters describing the current state of samples and their fragments.  For lunar samples, yearly accountability through inventories and reports shall be required.  Inventories of other collections shall be required, but less often. 


13.2.3.6  Prepare very high quality, specially documented thin sections and polished thin sections of planetary samples for analysis by petrographic microscopes, electron microprobes, and other microbeam instruments; maintain a state-of-the-art competence in thin section technology; and maintain a thin section library.


13.2.3.7  Provide support for the U.S. Antarctic Meteorite Program.  This includes logistic support for Antarctic field collection teams and maintenance of records for field collection; description and classification of new meteorites and announcement in newsletters and catalogs; processing and allocation of samples to investigators; support for Meteorite Working Group meetings; and support for Smithsonian Institution catalogs and sample curation. 


13.2.3.8  Provide support for designing, testing, and deploying systems for collecting cosmic dust in space and in the stratosphere, and for retrieval and scientific characterization of individual particles.  This includes all aspects of contamination control for cosmic dust collectors.  Operate microscopes and computer-aided optical scanning equipment to detect and document particles from cosmic dust collectors and materials and surfaces returned from space; and identify, document, and prepare individual particles for analysis. 


13.2.3.9  Provide support for examination, documentation, and distribution of samples from space-exposed surfaces of satellites or spacecraft.  The nature and scope of such support shall be similar to that pertaining to planetary samples. 


13.2.3.10  Define requirements for new procedures or facilities needed to maintain or enhance the effectiveness of sample preparation; control and develop approved procedures and equipment; and define and develop the capability to handle samples obtained by human-tended or non-human-tended planetary missions


13.2.3.11  Provide support for computer-based data systems; assemble and secure maintenance of data bases on minicomputers and microcomputers; generate forms and reports; and control sample inventories. 


13.2.4  Geoscience and Space Science Instrumental Analysis Laboratories


This function involves operation of the following state-of-the-art laboratories:  Electron Microscopy Laboratory, Electron Microprobe Laboratory, Thermal Ionization Mass Spectroscopy Laboratory, Neutron Activation Laboratory, Noble Gas and tight Element Analysis Laboratories (which use gas chromatography, mass spectroscopy, and laser microprobes), Spectroscopy and Magnetics Laboratory (which uses Mossbauer, electron magnetic resonance and optical spectroscopy), Low Level Radiation Counting Laboratory and Radiation Dosimetry Laboratory, Thermal Analysis and Calorimetry Laboratory (which uses differential scanning calorimetry and mass spectrometry), X-ray Diffraction Laboratory, Atomic Absorption Spectroscopy Laboratory, and Stable Isotope Mass Spectrometry Laboratory.  The following are representative tasks the contractor shall perform: 


13.2.4.1  Prepare samples for analysis; perform analyses by operating equipment in the laboratory according to established procedures and specified levels of precision and accuracy; collect, reduce, and analyze the data; maintain standards and controls for laboratory analyses; and maintain data and photo archives.


13.2.4.2  Train and assist visiting scientists to operate equipment in the laboratories and analyze the data. 


13.2.4.3  Interpret data and prepare graphs, photographs, and manuscripts for publication of analysis results and new operating techniques. 


13.2.4.4  Define, develop, and implement new hardware and software procedures to improve laboratory operation and analytical capability. 


13.2.5  Specialized Experimental Laboratories 


This function defines support to Unique non-routine experimental laboratories.  Technology in these laboratories require new or modified equipment that must be designed and constructed before an experiment may be initiated. 


13.2.5.1  Experimental Planetary Science Laboratories - This function supports the Experimental Petrology Laboratory, Planetary Surface Process Simulation Laboratory, and the Indigenous Space Materials Utilization (ISMU) Laboratory.  The Petrology Laboratory studies the stability of planetary materials as a function of temperature, pressure, and oxygen partial pressure.  The Planetary Surface Process Laboratory involves simulation experiments and sample analyses to determine the effects of weathering caused by ultraviolet and particulate radiation.  Current utilization is in support of Martian environmental hazards.  The ISMU Laboratory investigations include:  (1) recovery of oxygen from lunar soil, and (2) preparation of ceramic, structural materials by radiant and microwave heating.  The following are representative tasks the contractor shall perform: 


13.2.5.1.1  Design, construct, assemble, and test prototype experimental arrangements from conceptual designs and determine materials performance under test conditions, including obtaining or machining all specialized parts for experimental apparatus. 


13.2.5.1.2  Analyze effects of such tests using quantitative techniques; assist in the preparation of reports; and maintain archival files of test result documentation. 


13.2.5.2  Experimental Impact Laboratory (EIL) - This laboratory uses launchers (guns) of various design for their experimental tasks.  The EIL studies impact phenomena of scientific and technological interest, including dynamic response of geological solids to planar shock waves, and cratering in metallic and non-metallic materials.  The following are representative tasks the contractor shall perform: 


13.2.5.2.1  Design, construct, assemble, and test prototype experimental arrangements from conceptual designs; determine materials performance under test conditions; and machine all specialized parts for experimental apparatus. 


13.2.5.2.2  Operate the light-gas guns, flash X-ray systems, photography, and other diagnostic systems in support of the impact testing; adhere to stringent safety requirements in the operation of the launchers (guns) which operate with gun powder and hydrogen gas. 


13.2.5.2.3  Analyze the results of impact testing using quantitative techniques; assist in the preparation of reports; and maintain archival files of test results and test documentation.  


13.2.5.2.4  Define, develop, and implement new hardware and software procedures to improve laboratory operation and analytical capability. 


13.2.5.3  Hypervelocity Impact Test Facility (HIT-F) - The HIT-F conducts impact tests using launchers (guns) of various designs, and applies various analytical models to research and-develop effective shielding systems and protection techniques for defending spacecraft from meteoroid and orbital debris impacts.  The following are representative tasks the contractor shall perform: 


13.2.5.3.1  Operate and maintain two-stage light-gas gun launchers, ultra high-speed cameras, high-speed video cameras, flash X-ray systems, and other diagnostic systems in support of the impact testing; adhere to stringent safety requirements in the operation of the launchers (guns) which operate with gun powder and hydrogen gas. 


13.2.5.3.2  Design, construct, assemble, and test prototype experimental arrangements from conceptual designs; determine materials performance under test conditions; and machine all specialized parts for experimental apparatus. 


13.2.5.3.3  Analyze the results of impact testing using quantitative techniques; assist in the preparation of reports; maintain archival files of tests results and test documentation. 


13.2.5.3.4  Utilize hydrocodes and other analytical models to predict the effects and frequency of impacts on spacecraft structures. 


13.2.5.3.5  Define, develop, and implement new hardware and software procedures to improve laboratory operation and analytical capability. 


13.2.5.4  Radar Data Analysis Facility (RDAF) - The RDAF processes radar data from various Department of Defense (DOD) radars to characterize the orbital debris environment.  The following are representative tasks the contractor shall perform: 


13.2.5.4.1  Process data from the Haystack and Haystack Auxiliary (HAX) radars collected in the staring mode of operation to determine the distribution of orbital debris in size, altitude, inclination, and eccentricity. 


13.2.5.4.2  Define, develop, and implement software modifications to accept data from different radars such as the Ground Based Radar (GBR). 


13.2.5.4.3  Define, develop, and implement experiments to improve the accuracy of the radar measurements.  This includes calibration experiments such as the Orbital Debris Radar Calibrations Spheres (ODERACS) flight experiment and improving the Radar Cross Section (RCS)/Physical Size Model. 


13.2.5.5  Radiation Dosimetry Laboratory - This function provides the ionizing radiation dosimetry hardware and processing services required to meet the medical and legal requirements for Space Shuttle and space station radiation exposure measurements, operation of the Dosimetry Laboratory, and development of advanced instrumentation for experimental measurements of the space radiation environment. 


13.2.5.5.1  Provide flight qualified radiation dosimeter for each Space Shuttle Flight.  Provide laboratory analysis of the returned dosimeters, and report summarizing the findings of that analysis. 


13.2.5.5.2  Conceive advanced research or engineering approaches to new developments and generate conceptual design for space radiation measurements and experiments. 


13.2.5.5.3  Perform space radiation experiments and measurements.  Guide the technical aspects of research, development or testing programs, outlining procedures to be followed and suggesting modifications or new approaches as the work progresses.  Analyze the results, using computer programs developed for the experiment. 


13.2.5.5.4  Implement analytical and laboratory methods to sustain the highest quality product applicable to the laboratory requirements. 


13.2.5.5.5  Prepare manuals and bulletins related to radiation dosimetry.  Prepare comprehensive technical reports or memorandums containing analytical results, test results, and/or recommendations which may form the basis of engineering decisions. 


***NOTE:  Schedule A, 11.2.6 went to NEW SOW Part II, Earth and Image Science Mission Operations.


***For every NASA Div/Ofc:  From Schedule A, 13.2.2 M&O Support, edited to include only Lab-unique FIPR:


13.3  MAINTENANCE AND OPERATIONS SUPPORT


Provide maintenance and operation support to all laboratories, facilities, and related hardware/software systems and equipment for laboratory unique FIPR, including FIPR and related peripherals, communications, and networks.  Develop and Implement maintenance and operations plans and procedures. 


Ensure the operational availability of laboratory unique FIPR equipment, including laboratory-unique FIPR logging/inspection for flight, through continued development and execution of maintenance plans and procedures, by providing properly trained personnel and by ensuring that adequate maintenance tools are available.  Contractor maintenance personnel shall be proficient in the equipment and systems under their individual areas of responsibility and shall be sufficiently familiar with interfacing systems so as to trouble-shoot interface anomalies.  Where it is not beneficial to the Government for the contractor to maintain local expertise on specific equipment, the contractor shall provide for preventive maintenance agreements and/or call-in of specialists in a manner consistent with equipment availability requirements.  Provide preventive maintenance through periodic testing, adjusting, cleaning, lubricating, and replacing of parts for all equipment to insure proper and continued operation.  Perform remedial maintenance to restore failed equipment to its proper operating condition.  Remedial maintenance includes the requirement to perform, upon request from the government, capital type rehabilitation on or the replacement of equipment or systems which cannot be physically repaired or for which continued routine maintenance is not economically feasible. 


The contractor shall be responsible for the maintenance of laboratory-unique FIPR equipment and software in the laboratory facilities.  Laboratory-unique equipment and software are equipment and software which do not commonly exist at JSC outside a particular laboratory and are integral to the function of the laboratory and the tasks which the laboratory performs.  Equipment and software which are laboratory-unique at the inception of this contract may lose their status as such because of increases in the amounts of particular types of equipment and software put in use at JSC.  The Government will monitor the incidence of laboratory-unique equipment and software during the period of the contract.  If the Government determines, at their own discretion, that any equipment or software are not or cease to be laboratory-unique, the contractor will be so notified.  The maintenance requirements for such equipment will thereafter be undertaken by a JSC contractor having Center-wide responsibility for the maintenance of general, non-mission FIP equipment and software (currently the Information Systems Contract, or ISC).  The transfer of maintenance responsibility as contemplated herein will be at a time determined by the Government to be the most efficient and effective.  The responsibility for maintenance shall include problem “screening” prior to a maintenance call, the ability to reconfigure the hardware, software, or systems, and the implementation of hardware or software upgrades. 


***From Schedule A, 13.2.4 Logistics support, edited to include only flight related items receiving/inspection:


13.4  LOGISTICS SUPPORT


Provide receiving and inspection functions for flight and flight related items.  This shall include all acquisition implementation, inventory control, receipt and inspection functions that are necessary to meet the requirements of this contract. 


Operate stockrooms for flight and flight related items including the preparation and maintenance of complete and adequate tool and equipment accountability records, and the submission of regular reports showing the use of items and the amounts available.  Inventories shall be conducted in accordance with established JSC policy and procedures and equipment acquisition will be performed in compliance with the NEMS (NASA Equipment Management System). 


Science, Engineering, Analysis, and Test


Consolidated Statement of Work
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