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Executive Summary

This document describes the Project Work Breakdown Structure (PWBS) for the Landsat Data Continuity Mission (LDCM) responsibilities appointed to the United States Geological Survey (USGS) by the U.S. Office of Science and Technology Policy.  The PWBS is intended to structurally illustrate a clear understanding of the technical objectives and the end items or products of the work to be performed by the Government and contract entities. Contractors are expected to provide a Contract Work Breakdown Structure (CWBS) to the appropriate lower level that satisfies critical visibility requirements and does not overburden the management control system.  Wherever possible, the definitions of common elements will match the National Aeronautics and Space Administration (NASA) WBS, however, there is no direct correlation between the NASA and USGS PWBS. 
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Section 1 PWBS Definition
1.1 Graphical PWBS:  

The Graphical PWBS is a deliverable-oriented hierarchical decomposition of the work to be executed by the project team to accomplish the project objectives.  Legend:  Gray = Segment Roll Up, Green = USGS Control Accounts, Red = Reserved or Other Contractors Control Accounts, Blue = LDCC Control Accounts
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Figure 1‑1. LDCM Project Work Breakdown Structure Graphical Format
1.2 Project Work Breakdown Structure (PWBS):  
Control account outline by level.  Lev 0 = LDCM Project, Lev 1 = Control Account Segment Roll Up, Lev 2 = Work Packages, Lev 3 = Work Package Components
	Level 0
	Level 1
	Level 2
	Level 3

	LDCM Project
	
	
	

	
	1.0    Project Management and System Engineering
	
	

	
	
	1.1    Project Management
	

	
	
	
	1.1.1 Project Management

	
	
	
	1.1.2 Project Mgmt Equip & Supply

	
	
	
	1.1.3 Project Mgmt Reserved 1

	
	
	
	1.1.4 Project Mgmt Reserved 2

	
	
	1.2    Project Controls
	

	
	
	
	1.2.1 Project Cntrls Mgmt Reserved

	
	
	
	1.2.2 Project Cntrls Equip & Supply

	
	
	
	1.2.3 LDCC PM

	
	
	
	1.2.4 Project Cntrls Reserved 2

	
	
	
	1.2.5 Planning & Controls

	
	
	1.3    Systems Engineering
	

	
	
	
	1.3.1 Sys Engr Mgmt

	
	
	
	1.3.2 Sys Engr Equip & Supply

	
	
	
	1.3.3 LDCC SE

	
	
	
	1.3.4 LDCC I&T

	
	
	
	1.3.5 Ground Systems Engineering

	
	
	
	1.3.6 Integration & Test

	
	
	
	1.3.7 Security

	
	
	1.4    Quality Assurance
	

	
	
	
	1.4.1 Quality Assurance Mgmt Reserved

	
	
	
	1.4.2 Quality Assurance Equip & Supply

	
	
	
	1.4.3 LDCC Quality Assurance

	
	
	
	1.4.4 Quality Assurance Reserved 2

	
	
	
	1.4.5 Quality Assurance

	
	
	
	1.4.6 Verification & Validation

	
	2.0    Science
	
	

	
	
	2.1 Science Team
	

	
	
	
	2.1.1 Science Team Mgmt

	
	
	
	2.1.2 Science Team Equip & Supply

	
	
	
	2.1.3 Science Team Landsat Reserved 1

	
	
	
	2.1.4 Science Support Reserved 2

	
	
	
	2.1.5 Science Team Support

	
	
	2.2 Science Office
	

	
	
	
	2.2.1 Science Office Mgmt

	
	
	
	2.2.2 Science Office Equip & Supply

	
	
	
	2.2.3 Science Office Reserved 1

	
	
	
	2.2.4 Science Office Reserved 2

	
	
	
	2.2.5 Science R&D 

	
	
	2.3 Calibration and Validation (Cal/Val)
	

	
	
	
	2.3.1 Cal/Val Mgmt Reserved

	
	
	
	2.3.2 Cal/Val Equip & Supply

	
	
	
	2.3.3 Cal/Val Reserved 1

	
	
	
	2.3.4 Cal/Val Reserved 2

	
	
	
	2.3.5 Cal/Val

	
	3.0    Flight Operations Segment (FOS)
	
	

	
	
	3.1 FOS Project Management and System Engineering (FOS PM/SE)
	

	
	
	
	3.1.1 FOS Mgmt

	
	
	
	3.1.2 FOS Equip & Supply 

	
	
	
	3.1.3 FOS Reserved 1

	
	
	
	3.1.4 FOS Reserved 2

	
	
	
	3.1.5 FOS PM/SE

	
	
	3.2 Mission Operations Element (MOE)
	

	
	
	
	3.2.1 MOE Mgmt Reserved

	
	
	
	3.2.2 MOE Equip & Supply

	
	
	
	3.2.3 MOE

	
	
	
	3.2.4 MOE Reserved 2

	
	
	
	3.2.5 MOE Support

	
	
	3.3 Collection and Planning Element (CAPE)
	

	
	
	
	3.3.1 CAPE Mgmt Reserved

	
	
	
	3.3.2 CAPE Equip & Supply

	
	
	
	3.3.3 CAPE Reserved 1

	
	
	
	3.3.4 CAPE Reserved 2

	
	
	
	3.3.5 CAPE PM/SE

	
	
	
	3.3.6 Interfaces

	
	
	
	3.3.7 Scheduling

	
	
	
	3.3.8 Report Manager

	
	
	
	3.3.9 Resource Manager

	
	
	3.4 Ground Network Element (GNE)
	

	
	
	
	3.4.1 GNE Mgmt Reserved

	
	
	
	3.4.2 GNE Equip & Supply

	
	
	
	3.4.3 GNE Reserved 1

	
	
	
	3.4.4 GNE Reserved 2

	
	
	
	3.4.5 GNE PM/SE

	
	
	
	3.4.6 EROS Ground Station

	
	
	
	3.4.7 Network

	
	
	
	3.4.8 Data Routing & Collection

	
	
	3.5 Flight Operation
	

	
	
	
	3.5.1 Flight Ops Mgmt

	
	
	
	3.5.2 Flight Ops Equip & Supply

	
	
	
	3.5.3 Flight Operations Team

	
	
	
	3.5.4 Flight Operations Reserved 2

	
	
	
	3.5.5 Flight Operations Team Support

	
	
	3.6 Mission Operations Center (MOC)
	

	
	
	
	3.6.1 MOC Facility Mgmt Reserved

	
	
	
	3.6.2 MOC Equip & Supply

	
	
	
	3.6.3 MOC Reserved 1

	
	
	
	3.6.4 MOC Reserved 2

	
	
	
	3.6.5 MOC Support 

	
	4.0    Data Processing and Archive Segment (DPAS)
	
	

	
	
	4.1    DPAS Project Management and System Engineering (DPAS PM/SE)
	

	
	
	
	4.1.1 DPAS Mgmt

	
	
	
	4.1.2 DPAS Equip & Supply

	
	
	
	4.1.3 DPAS Reserved 1

	
	
	
	4.1.4 DPAS Reserved 2

	
	
	
	4.1.5 DPAS PM/SE

	
	
	4.2    User Portal Element (UPE)
	

	
	
	
	4.2.1 UPE Mgmt Reserved

	
	
	
	4.2.2 UPE Equip & Supply

	
	
	
	4.2.3 Data Access Tool

	
	
	
	4.2.4 UPE Reserved 2

	
	
	
	4.2.5 UPE PM/SE

	
	
	
	4.2.6 LDCM Project Websites

	
	
	
	4.2.7 Data Access Tool Evolution

	
	
	
	4.2.8 Inventory

	
	
	
	4.2.9 UPE Support Services

	
	
	4.3    Image Processing Element (IPE)
	

	
	
	
	4.3.1 IPE Mgmt Reserved

	
	
	
	4.3.2 IPE Equip & Supply

	
	
	
	4.3.3 IPE Reserved 1

	
	
	
	4.3.4 IPE Reserved 2

	
	
	
	4.3.5 IPE PM/SE

	
	
	
	4.3.6 Ingest

	
	
	
	4.3.7 Product Generation

	
	
	
	4.3.8 Image Assessment

	
	
	4.4    Storage and Archive Element (SAE)
	

	
	
	
	4.4.1 SAE Mgmt Reserved

	
	
	
	4.4.2 SAE Equip & Supply 

	
	
	
	4.4.3 SAE Reserved 1

	
	
	
	4.4.4 SAE Reserved 2

	
	
	
	4.4.5 SAE PM/SE

	
	
	
	4.4.6 Storage

	
	
	
	4.4.7 Archive

	
	
	
	4.4.8 Off-Site Archive

	
	
	4.5    Infrastructure Element (IE)
	

	
	
	
	4.5.1 IE Mgmt Reserved

	
	
	
	4.5.2 IE Equip & Supply

	
	
	
	4.5.3 IE Reserved 1

	
	
	
	4.5.4 IE Reserved 2

	
	
	
	4.5.5 IP PM/SE

	
	
	
	4.5.6 Service Framework

	
	
	
	4.5.7 Central Repository

	
	
	
	4.5.8 Framework Mgmt User Interface

	
	
	4.6    Facilities
	

	
	
	
	4.6.1 Facilities Mgmt Reserved

	
	
	
	4.6.2 Facilities Equip & Supply

	
	
	
	4.6.3 Facilities Reserved 1

	
	
	
	4.6.4 Facilities Reserved 2 

	
	5.0 USGS Headquarters
	
	

	
	
	5.1    Policy & Program Management
	

	
	
	
	5.1.1 Policy & Prgrm Mgmt

	
	
	
	5.1.2 Policy & Prgrm Equip & Supply

	
	6.0 Operations & Maintenance
	
	

	
	
	6.1    O&M Project Management (PM)
	

	
	
	
	6.1.1 O&M PM Reserved 1

	
	
	
	6.1.2 O&M PM Reserved 2

	
	
	
	6.1.3 O&M Reserved 1

	
	
	
	6.1.4 O&M Reserved 2

	
	
	
	6.1.5 O&M PM


Table 1‑1. LDCM Project Work Breakdown Structure
1.3 Definitions of Work Breakdown Structure Components:  
This is a list of WBS Components with a brief definition of the scope or statement of work.   Color Coding Representation:  Purple Headers = Segment Roll Up, Green = USGS Activities, Red = Reserved or Other Contractor Activities, Blue = LDCC  Activities
	Work Breakdown Structure Label
	Description

	1.0    Project Management and System Engineering
	The knowledge, skills, tools, techniques necessary to establish project activities and meet project requirements. 

	1.1    Project Management 
	Includes all USGS LDCM Project Management Personnel Costs not identified elsewhere (Govt and FFRDC-Federally Funded Research & Development Center) as well as Required Equipment and Supplies for those Project Management Personnel

	1.1.1 Project Management
	Project Management includes all USGS LDCM Project Management Personnel Costs (Govt and FFRDC-Federally Funded Research & Development Center)

	1.1.2 Project Mgmt Equip & Supply
	Project Management Equipment and Supply includes all USGS LDCM Project Management (Govt and FFRDC-Federally Funded Research & Development Center) Equipment and Supplies for those Project Management Personnel.

	1.1.3 Project Mgmt Reserved 1
	Project Management Reserved 1 is a placeholder for future contractor Project Management support. 

	1.1.4 Project Mgmt Reserved 2
	Project Management Reserved 2 is a placeholder for future contractor Project Management support. 

	1.2    Project Controls
	The execution of policies, procedures and systems used to plan, schedule, budget, and measure performance of the project.

	1.2.1 Project Controls Mgmt Reserved
	Project Controls Management Reserved is a placeholder for future USGS Project Controls Management activity.

	1.2.2 Project Controls Equip & Supply
	Project Controls Equipment and Supply includes all Equipment and Supplies for Project Controls.

	1.2.3 LDCC PM
	Project Management Activities of the LDCC Contractor.

	1.2.4 Project Controls Reserved 2
	Project Controls Reserved 2 is a placeholder for future contractor Project Controls support.

	1.2.5 Planning & Controls
	Planning and Controls (P&C) includes activities necessary to support the execution of LDCM technical and contractual requirements.  Typical P&C tasks include: PM process development, long range planning (CPIC-Capital Planning & Investment Control), risk identification, Configuration Management, customer reporting, staff acquisition support, assembling and maintaining Contractor LDCM scope, schedule and budget baselines, Contractor  LDCM work management and providing integration planning services to the USGS.

	1.3    Systems Engineering
	Systems Engineering provides definition of customer needs and required functionality throughout the development cycle.  Proceeds with design synthesis and System Validation and Integration while considering the complete system.

	1.3.1 Systems Engineering Mgmt
	System Engineering Management consists of USGS LDCM (Gov and FFRDC) Systems Engineering Management Labor Travel and Training.

	1.3.2 Systems Engineering Equip & Supply
	System Engineering Equipment and Supply includes all Equipment and Supplies for Systems Engineering.

	1.3.3 LDCC Systems Engineering
	System Engineering Activities for the LDCC Contract.

	1.3.4 LDCC Integration & Test
	Integration and Test Activities for the LDCC Contract.

	1.3.5 Ground Systems Engineering
	LDCM System Engineering consists of providing definition of customer needs and required functionality early in the development cycle, design synthesis and system validation while considering the complete system. Ground Systems Engineering covers those LDCM System Engineering areas not covered by FOS or DPAS: support to Mission System Engineering, System Architecture, interfaces between the FOS and DPAS, System Engineering policies, practices and templates for documentation and system support.  Coordination of System Administration and support activities.

	1.3.6 Integration & Test
	USGS LDCM will support NASA I&T activities. Some preparation will be necessary to identify required mission-level test activities, plan for their support and participate in test planning. In addition, local development activities will include Integration and Test efforts at the Ground System Segment and Element levels. This will include other contractors.

	1.3.7 Security
	Security is the combination of management, operational and technical controls applied to protect the LDCM Project IT assets from loss, misuse, alteration, unauthorized disclosure or access.  The LDCM Security Team is responsible for maintaining IT security for the project's networks and assets per DOI/USGS policy.

	1.4    Quality Assurance
	Policies, procedures and administration to control the quality, adaptation and evolution of hardware, software, firmware, and documentation throughout the systems lifecycle.

	1.4.1 Quality Assurance Mgmt Reserved
	Quality Assurance Management Reserved is a placeholder for future USGS Quality Assurance Management activity.

	1.4.2 Quality Assurance Equip & Supply
	Quality Assurance Equipment and Supply includes all Equipment and Supplies for Quality Assurance Management.

	1.4.3 Quality Assurance Reserved 1
	Quality Assurance Reserved 1 is a placeholder for future contractor Quality Assurance support.

	1.4.4 Quality Assurance Reserved 2
	Quality Assurance Reserved 1 is a placeholder for future contractor Quality Assurance support.

	1.4.5 Quality Assurance
	Quality Assurance is an engineering level process that is performed over the lifecycle of the LDCM project to identify and mitigate any potential design, production, or operations deficiencies that could affect the success of the mission goals.  Quality Assurance ties together a variety of project standards and processes that are in place to effectively manage all phases of the project life cycle.  The LDCM Quality Assurance is comprised of the disciplined application of five key process areas:  Project Management, Quality Management, Systems Engineering, Risk Management, and Operations Management.  Quality Assurance will develop the processes and practices necessary to ensure that products and services are designed and produced to meet or exceed customer requirements (and expectations).  Quality Assurance Management will develop the standards and practices to be followed by the quality group, as well as those control processes used by other development groups.  Audits will be completed as defined in the Quality Management Plan to verify that processes are still applicable and practical.  Non-conformance and corrective action programs will be developed and used by the entire LDCM project.  End item product verification will be completed prior to integrated test or turnover of any LDCM hardware, software or process.

	1.4.6 Verification & Validation
	Verification and Validation (V&V) is the process of ensuring that software being developed will satisfy functional and other requirements (validation) and that each step in the process of building the software yields the right products (verification).  This is performed through a systematic and technical evaluation of software and associated products.  Reviews and tests are done at the end of specified phases of the development process to assure that software requirements have been met, are complete and testable and that design, code, documentation, and data satisfy those requirements.

	2.0    Science
	Investigates and advises the USGS and NASA on issues critical to the success of the mission, including data acquisition, product access and format, and science opportunities for new- and past-generation Landsat data. 

	2.1    Science Team
	The Landsat Science Team combines USGS-based leadership, USGS and NASA agency scientists, with a group of external scientists and application specialists. The Team is composed of members from the USGS Center for Earth Resources Observation and Science (EROS), from NASA, and also external members (principal investigators) selected through a competitive process. Landsat Science Team also contributes to the broader understanding of the opportunities for synergy with other Earth observation missions.

	2.1.1 Science Team Mgmt
	Science Team Management consists of USGS LDCM (Gov and FFRDC) Science Team Management Labor Travel and Training.

	2.1.2 Science Team Equip & Supply
	Science Team Equipment and Supply includes all Authorized Equipment and Supplies for The Science Team.

	2.1.3 Science Team Landsat Reserved 1
	Science Support Reserved is a placeholder for future contractor Science support.

	2.1.4 Science Support Reserved 2
	Science Team Landsat Reserved is a placeholder for future contractor Landsat Science Team support.

	2.1.5 Science Team Support
	Contractor and USGS staff participation on the Landsat Science Team (LST).  This covers labor and travel associated with the planning of, participation in, and follow-up actions of the LST meeting.  Development of the Long Term Acquisition Plan (LTAP) to enable the strategic acquisition of LDCM data.  This involves the formulation of data acquisition policy, data acquisition model rules and parameters, and operational procedures.

	2.2    Science Office
	The Science Office is responsible for several activities conducting User Characterization studies in research and investigations for algorithm development; conducting land surface monitoring studies; and facilitating communications and outreach activities.

	2.2.1 Science Office Mgmt
	Science Office Management consists of USGS LDCM (Gov and FFRDC) Science Office Management Labor Travel and Training.

	2.2.2 Science Office Equip & Supply
	Science Office Equipment and Supply includes all Equipment and Supplies for The Science Office.

	2.2.3 Science Office Reserved 1
	Science Office Reserved 1 is a placeholder for future contractor Science Office support.

	2.2.4 Science Office Reserved 2
	Science Office Reserved 2 is a placeholder for future contractor Science Office support.

	2.2.5 Science R&D 
	Topical studies focused on developing requirements for the Data Processing and Archive Segment (DPAS), risk mitigation, or addressing long-lead items.  Research into the development of advanced data and information products and demonstration of their contributions to societal benefit areas of scientific research and operational land management applications.  Communication of mission status, technical information and documentation, and educational material to the user community.  Collecting feedback from the Landsat data user community on the desired or expected LDCM data products, methods of data access, and levels of service.

	2.3    Calibration and Validation (Cal/Val)
	The Image Assessment Function ensures that the LDCM data products meet all the radiometric, geometric and spatial performance requirements.  This function uses stored data from the DPAS Storage and Archive Function to generate calibration parameters.  The calibration parameters are used by the Image Processing Function to generate data products which meet performance requirements. 

	2.3.1 Cal/Val Mgmt Reserved
	Calibration/Validation Management Reserved is a placeholder for future USGS Calibration/Validation Management activity.

	2.3.2 Cal/Val Equip & Supply
	Calibration/Validation Equipment and Supply includes all Equipment and Supplies for Calibration/Validation.

	2.3.3 Cal/Val Reserved 1
	Calibration/Validation Reserved 1 is a placeholder for future contractor Calibration/Validation support.

	2.3.4 Cal/Val Reserved 2
	Calibration/Validation Reserved 2 is a placeholder for future contractor Calibration/Validation support.

	2.3.5 Cal/Val
	Calibration and Validation (Cal/Val) ensures an understanding of the radiometric, geometric, and spatial accuracy of remotely sensed imagery. The strategy to obtain this goal is to have a well calibrated and characterized instrument at launch, based on measurements taken by the vendor; with verification and refinement, particularly of those things that cannot be easily measured on the ground or which are expected to change after launch, during OIV (On-orbit Initialization and Verification); followed by routine characterization and calibration updates as necessary throughout the operational life of the mission.

	3.0    Flight Operations Segment
	USGS will provide FOS capabilities necessary for planning and operations of the LDCM Space Segment (SS).  Imbedded within this segment is the real-time command and control system for operations of the SS.

	3.1    FOS Project Management and System Engineering
	The knowledge, skill, tools, techniques necessary to project activities and meet the Flight Operations Segment and Element requirements.

	3.1.1 FOS Mgmt
	Flight Operations Segment Management consists of USGS LDCM (Gov and FFRDC) Flight Operations Segment Management Labor Travel and Training.

	3.1.2 FOS Equip & Supply 
	Flight Operations Segment (FOS) Equipment and Supply includes all Equipment and Supplies for FOS Project Management and Systems Engineering.

	3.1.3 FOS Reserved 1
	Flight Operations Segment (FOS) Reserved 1 is a placeholder for future contractor FOS support.

	3.1.4 FOS Reserved 2
	Flight Operations Segment (FOS) Reserved 2 is a placeholder for future contractor FOS support.

	3.1.5 FOS PM/SE
	Flight Operations Segment (FOS) Project Management and System Engineering provide the project planning and management services and the systems engineering services for the Flight Operations Segment.  It is the collection of activities and deliverables defined in the annual Work Plan, WBS Dictionary, and Schedule Development.  It creates the framework for which the segment and element status can be determined. The on-going tasks include, technical oversight, budget, staff planning, and coordination required for proper cost account management.             

	3.2    Mission Operations Element (MOE)
	The Mission Operations Element (MOE) is responsible for real time (RT) command and control of the spacecraft (S/C) and generation management of the uplink (U/L) command and software loads.  The MOE generates and provides trending, housekeeping, and orbit and attitude data to the required elements of the FOS and DPAS segments for planning, calibration, and analysis.   The MOE is responsible for anomaly isolation, investigation, and resolution to sustain the mission.  The MOE receives planning and scheduling command messaging (CMD’s), which contains the information required to configure and control the instruments interments and observing S/C.  The MOE will authenticate and perform syntax checks on the CMD’s before they are sent to the observatory for payload and Tracking, Telemetry, and Control (TT&C) tasking.

	3.2.1 MOE Mgmt Reserved
	Reserved

	3.2.2 MOE Equip & Supply
	Mission Operations Element (MOE) Equipment and Supply includes all Equipment and Supplies to Support the Missions Operations Element but NOT the MOE Procurement Itself.

	3.2.3 MOE
	Mission Operations Element (MOE) includes the NASA reimbursable Costs for the NASA Procured Mission Operations Element of the Ground System.

	3.2.4 MOE Reserved 2
	Mission Operations Element (MOE) Reserved 2 is a placeholder for future contractor MOE support.

	3.2.5 MOE Support
	The Effort supporting preparation of materials as requested or facilitation of activities related to the USGS acquisition of the MOE and Integration of the MOE into the Ground System

	3.3    Collection and Planning Element (CAPE)
	The CAPE creates and manages an image acquisition request schedule for each operational LDCM sensor. The acquisition schedule incorporates requests for calibration activities, International Cooperator coverages and other special requests. The schedule is optimized to honor a maximum number of these requests while fulfilling the Long Term Acquisition Plan (LTAP-8) requirements and also considering all engineering constraints and operational policies.

	3.3.1 CAPE Mgmt Reserved
	Collection and Planning Element (CAPE) Management Reserved is a placeholder for future USGS CAPE Management activity.

	3.3.2 CAPE Equip & Supply
	Collection and Planning Element (CAPE) Equipment and Supply includes all Equipment and Supplies for the CAPE.

	3.3.3 CAPE Reserved 1
	Collection and Planning Element (CAPE) Reserved 1 is a placeholder for future contractor CAPE support.

	3.3.4 CAPE Reserved 2
	Collection and Planning Element (CAPE) Reserved 2 is a placeholder for future contractor CAPE support.

	3.3.5 CAPE PM/SE
	Collection and Planning Element (CAPE) Project Management and System Engineering provide the project planning and management services and the systems engineering services for the Collection and Planning Element.  It is the collection of activities and deliverables defined in the annual Work Plan, WBS Dictionary, and Schedule Development.  It creates the framework for which the element status can be determined. The on-going tasks include, technical oversight, budget, staff planning, and coordination required for proper cost account management.      

	3.3.6 Interfaces
	Development of a set of CAPE components responsible for connecting users and external systems to the CAPE scheduling functionality. These connections represent key information inputs as well as communications of schedule and status information outputs.

	3.3.7 Scheduling
	Development of two core components of the CAPE that together embody the CAPE functional capability to generate schedules based on desired image acquisitions and the status of observatory components. 

	3.3.8 Report Manager
	Development of a component of the CAPE that accomplishes the generation of required reports on a schedule or on operator demand.

	3.3.9 Resource Manager
	Development of a component of the CAPE that tracks the current status, image acquisition resource availability constraints (rules, down times, reserved times, etc.) for reference by the Schedule Engine during schedule generation.  This component updates resource data autonomously based on data received daily in the MOE Master Integrated Schedule or manually based on data entered by a DAP.

	3.4    Ground Network Element (GNE)
	The GNE consists of the LDCM Ground Network, LDCM Observatory data capture, data collection, data transfer, and ground telecommunications, including the interfaces to internal LDCM elements, i.e., the Mission Operations Element (MOE) and the Data Processing & Archiving System (DPAS).

	3.4.1 GNE Mgmt Reserved
	Ground Network Element (GNE) Management Reserved is a placeholder for future USGS GNE Management activity.

	3.4.2 GNE Equip & Supply
	Ground Network Element (GNE) Equipment and Supply includes all Equipment and Supplies for the Ground Network Element.

	3.4.3 GNE Reserved 1
	Ground Network Element (GNE) Reserved 1 is a placeholder for future contractor GNE support.

	3.4.4 GNE Reserved 2
	Ground Network Element (GNE) Reserved 2 is a placeholder for future contractor GNE support.

	3.4.5 GNE PM/SE
	Ground Network Element (GNE) Project Management and System Engineering provide the project planning and management services and the systems engineering services for the Ground Network Element.  It is the collection of activities and deliverables defined in the annual Work Plan, WBS Dictionary, and Schedule Development.  It creates the framework for which the element status can be determined. The on-going tasks include, technical oversight, budget, staff planning, and coordination required for proper cost account management. 

	3.4.6 EROS Ground Station
	All activities associated with the refurbishment of the 10-m antenna to meet the LDCM Space Segment requirements and GNE requirements.  Also includes the development, integration, and test of a ground station automation subsystem, wideband subsystem, and narrowband subsystem.  

	3.4.7 Network
	All activities associated with the development of the LGN Wide Area Network (WAN) and the GNE Local Area Network (LAN).  Also includes providing support to the LDCM project to plan, integrate, and test the Project-wide WAN and LAN. 

	3.4.8 Data Routing & Collection
	Development of a system within the GNE that acquires science data from the LDCM Ground Network and distributes it to the DPAS.

	3.5    Flight Operations
	Application and integration of segment deliverables into a post launch operational configuration. The flight operations team is controlled under this WBS item.

	3.5.1 Flight Operations Mgmt
	Flight Operations Management is overall USGS Management of the Flight Operation Team.  This includes the level of effort for Flight Systems Manager and the Flight Operation Segment Task Lead.

	3.5.2 Flight Operations Equip & Supply
	Flight Operations Equipment and Supply includes all Flight Operations Team supplies, consumables, tools, administrative equipment and furniture.

	3.5.3 Flight Operations Team
	Flight Operations Team consists of the services provided by competitively procured Contractor team required to operate the LDCM.  This includes costs for launch readiness, training, satellite operations, travel/TDY, other ODCs.

	3.5.4 Flight Operations Reserved 2
	Flight Operations Reserved 2 is a placeholder for future contractor Flight Operations support.

	3.5.5 Flight Operations Team Support
	The Contractor effort supporting preparation of materials as requested or facilitation of activities related to the USGS acquisition of the Flight Operations Team.

	3.6    Mission Operations Center (MOC)
	All work to procure and/or build the Mission Operations Center (MOC) and Backup Mission Operations Center (BMOC) facilities. The MOC is responsible for routine operations, and exceptions, of all on-orbit assets. In the event of a failure at the primary MOC, a backup site will be ready to take over control of assets.  NOTE:  The "Launch MOC" is being funded by NASA and is not included in the USGS PWBS

	3.6.1 MOC Facility Mgmt Reserved
	Mission Operations Center (MOC) Facility Management Reserved is a placeholder for future USGS Mission Operations Center (MOC) Facility Management activity.

	3.6.2 MOC Equip & Supply
	Mission Operations Center (MOC) Equipment and Supply includes all Equipment and Supplies and hardware and software Services for the Mission Operations Center.

	3.6.3 MOC Reserved 1
	Mission Operations Center (MOC) Reserved 1 is a placeholder for future contractor MOC support.

	3.6.4 MOC Reserved 2
	Mission Operations Center (MOC) Reserved 2 is a placeholder for future contractor MOC support.

	3.6.5 MOC Support
	The Contractor effort supporting preparation of materials as requested or facilitation of activities related to the USGS acquisition of the MOC facility.

	4.0    Data Processing and Archive Segment (DPAS)
	The fundamental responsibilities of the DPAS are operations related to the archiving, processing and distribution of LDCM data.  The DPAS interfaces with external systems as required.  In support of these operations, the DPAS has been functionally decomposed into four elements: Storage and Archive, Image Processing, User Portal, and Infrastructure.

	4.1    DPAS Project Management and Systems Engineering
	The knowledge, skill, tools, techniques necessary to project activities and meet the Flight Operations Segment and Element requirements.

	4.1.1 DPAS Mgmt
	Data Processing and Archive Segment (DPAS) Management consists of USGS LDCM (Gov and FFRDC) DPAS Management Labor, Travel and Training.

	4.1.2 DPAS Equip & Supply
	Data Processing and Archive Segment (DPAS) Equipment and Supply includes all Equipment and Supplies for DPAS Project Management and Systems Engineering.

	4.1.3 DPAS Reserved 1
	Data Processing and Archive Segment (DPAS) Reserved 1 is a placeholder for future contractor DPAS support.

	4.1.4 DPAS Reserved 2
	Data Processing and Archive Segment (DPAS) Reserved 2 is a placeholder for future contractor DPAS support.

	4.1.5 DPAS PM/SE
	Data Processing and Archive Segment (DPAS) Project Management and System Engineering provide the project planning and management services and the systems engineering services for the Data Processing and Archive Segment.  It is the collection of activities and deliverables defined in the annual Work Plan, WBS Dictionary, and Schedule Development.  It creates the framework for which the segment and element status can be determined. The on-going tasks include, technical oversight, budget, staff planning, and coordination required for proper cost account management. 

	4.2    User Portal Element (UPE)
	The intent of the User Portal Element is to provide a single portal interface to the user community, calibration/validation analysts, and support staff.  In short, it provides interfaces to facilitate three fundamental functions: data discovery, product selection and ordering, and product distribution. In support of these functions, the UPE provides the capability for internal and external data consumers to find, preview metadata, request products, take delivery, and provide feedback. The UPE coordinates the production of requested data and delivers the requested data to consumers, including media services if required.  In addition, the UPE provides administrative functions such as user registration, consumer information and feedback, billing and accounting, and order status information.  To accomplish these operations, the UPE has been functionally decomposed into seven subsystems:  Portal, User Targeted Interfaces, Inventory, Delivery, Order, Registration, and Services.

	4.2.1 UPE Mgmt Reserved
	User Portal Element (UPE) Management Reserved is a placeholder for future USGS UPE Management activity.

	4.2.2 UPE Equip & Supply
	User Portal Element (UPE) Equipment and Supply includes all Equipment and Supplies for the User Portal Element.

	4.2.3 Data Access Tool
	The Data Access Tool includes the Contract for the Improved Portal to the User Community that will interoperate with internally produced backend functionality.

	4.2.4 UPE Reserved 2
	User Portal Element (UPE) Reserved 2 is a placeholder for future contractor UPE support.

	4.2.5 UPE PM/SE
	User Portal Element (UPE) Project Management and System Engineering provide the project planning and management services and the systems engineering services for the User Portal Element.  It is the collection of activities and deliverables defined in the annual Work Plan, WBS Dictionary, and Schedule Development.  It creates the framework for which the element status can be determined. The on-going tasks include, technical oversight, budget, staff planning, and coordination required for proper cost account management. 

	4.2.6 LDCM Project Websites
	LDCM project websites includes the external and internal web site (project notebook) development and maintenance, public interfaces that are required to interact with the LDCM acquisition requests, and publishing and access to information pertaining to LDCM products and services.

	4.2.7 Data Access Tool Evolution
	Data Access Tool Evolution includes the design, development, and upgrading of the current Data Access Tools that will be used by internal and external customers to view and access LDCM data products.

	4.2.8 Inventory
	The Inventory includes the design and development of software used to display the contents of all the LDCM metadata holdings.  The display is custom to particular defined users and includes descriptions of the fields.  It also provides data management support.

	4.2.9 UPE Support Services
	Support Services includes the design and development of services to support user registration, product ordering, product delivery, and optionally, billing and accounting.  This task also includes map, image and geospatial search services, as well as metadata display and inventory access services to support both internal and external Data Access Tool.

	4.3    Image Processing Element (IPE)
	The Image Processing Element (IPE) supports three fundamental DPAS operations: Ingest, Product Generation and Image Assessment.  The IPE receives notifications of new data availability and requests for products; it responds by processing new or archive data accordingly.  In addition, its image assessment capabilities are used to support Cal/Val analysis. The IPE vision is to provide timely, accurate, high quality LDCM data products and associated browse and metadata to the archive and user community, efficiently and in a standard and specified user friendly format for the purpose of supporting the “Landsat Vision and Strategies”.

	4.3.1 IPE Mgmt Reserved
	Image Processing Element (IPE) Management Reserved is a placeholder for future USGS IPE Management activity.

	4.3.2 IPE Equip & Supply
	Image Processing Element (IPE) Equipment and Supply includes all Equipment and Supplies for the Image Processing Element.

	4.3.3 IPE Reserved 1
	Image Processing Element (IPE) Reserved 1 is a placeholder for future contractor IPE support.

	4.3.4 IPE Reserved 2
	Image Processing Element (IPE) Reserved 2 is a placeholder for future contractor IPE support.

	4.3.5 IPE PM/SE
	Image Processing Element (IPE) Project Management and System Engineering provide the project planning and management services and the systems engineering services for the Image Processing Element.  It is the collection of activities and deliverables defined in the annual Work Plan, WBS Dictionary, and Schedule Development.  It creates the framework for which the element status can be determined. The on-going tasks include, technical oversight, budget, staff planning, and coordination required for proper cost account management. 

	4.3.6 Ingest
	The Ingest subsystem interfaces with the Flight Operations Segment (FOS) to receive raw wideband data.  The primary IPE functions consist of initial quality checks and corrections, pairing ancillary data with imagery, extracting scene metadata, performing cloud cover assessment, formatting data for efficient storage/archive extraction, and preparing for product generation.

	4.3.7 Product Generation
	The Product Generation subsystem produces level 0, radiometric, geometric, precision, and terrain corrected level 1 imagery. The imagery is output to standard image formats for distribution.  To generate precision and terrain corrected level 1 imagery, a global Digital Elevation Model (DEM) and Ground Control Point (GCP) library will have to be acquired.  The subsystem will provide a standard product and products for the Cal/Val user.

	4.3.8 Image Assessment
	The Image Assessment subsystem (IAS) provides the tools to perform the image quality assessment which ensures radiometric and geometric spacecraft and sensor requirement compliance.  As a result of quality assessment and trending analysis, a calibration parameter set is produced.  The calibration parameter set is used in the product generation subsystem to produce quality, enhanced radiometric and geometric products.  The calibration parameters may also be provided on-demand to the International Cooperators (ICs), Value Added Resellers (VARs), and/or end users.  Additionally, data quality assessments and reports may be generated and provided to the appropriate mission segments.

	4.4    Storage and Archive Element (SAE)
	The Storage and Archive Element (SAE) provides storage for the ground system, and provides on-site and off-site archive and retrieval for all data received or utilized by the DPAS.  The data includes LDCM archive data, ancillary support data, and mission-related data. Example support datasets include Digital Elevation Model (DEM), water mask, and Ground Control Point (GCP) information.  In support of these operations the SAE has been functionally decomposed to Storage, Archive (on-site), and Off-Site Archive.

	4.4.1 SAE Mgmt Reserved
	Storage and Archive Element (SAE) Management Reserved is a placeholder for future USGS SAE Management activity.

	4.4.2 SAE Equip & Supply 
	Storage and Archive Element (SAE) Equipment and Supply includes all Equipment and Supplies for the Storage and Archive Element.

	4.4.3 SAE Reserved 1
	Storage and Archive Element (SAE) Reserved 1 is a placeholder for future contractor SAE support.

	4.4.4 SAE Reserved 2
	Storage and Archive Element (SAE) Reserved 2 is a placeholder for future contractor SAE support.

	4.4.5 SAE PM/SE
	Storage and Archive Element (SAE) Project Management and System Engineering provide the project planning and management services and the systems engineering services for the Storage and Archive Element.  It is the collection of activities and deliverables defined in the annual Work Plan, WBS Dictionary, and Schedule Development.  It creates the framework for which the element status can be determined. The on-going tasks include, technical oversight, budget, staff planning, and coordination required for proper cost account management. 

	4.4.6 Storage
	This is the definition, development, and deployment of the Storage portion of the SAE.  This supports a very low latency large scale data cache mechanism for products and intermediate data processing. 

	4.4.7 Archive
	This is the definition, development, and deployment of the Archive portion of the SAE.  This supports the operational archive for all LDCM image sensor, support, and mission related data.  As an operational archive, data is held in a near-line or on-line fashion and is retrieved for product generation or analysis by the Image Processing element. 

	4.4.8 Off-Site Archive
	This is the definition, development, and deployment of the Off-Site Archive portion of the SAE.  This is the deep archive backup for the (operational) Archive subsystem.  The intent of the Off-Site subsystem is to provide a recovery mechanism in the event of data loss in the operational archive, or in the event of a disaster scenario.  

	4.5    Infrastructure Element (IE)
	The Infrastructure Element (IE) provides messaging and common services across both the DPAS and the FOS. The foundation of the IE is a Service Oriented Architecture (SOA) framework, which provides the messaging capabilities for the DPAS.  In addition, the IE provides the following subsystems: Service Framework Management, Data Warehouse, Centralized Database, and Service Framework.

	4.5.1 IE Mgmt Reserved
	Infrastructure Element (IE) Management Reserved is a placeholder for future USGS IE Management activity.

	4.5.2 IE Equip & Supply
	Infrastructure Element (IE) Equipment and Supply includes all Equipment and Supplies for the Infrastructure Element.

	4.5.3 IE Reserved 1
	Infrastructure Element (IE) Reserved 1 is a placeholder for future contractor IE support.

	4.5.4 IE Reserved 2
	Infrastructure Element (IE) Reserved 2 is a placeholder for future contractor IE support.

	4.5.5 IE PM/SE
	Infrastructure Element (IE) Project Management and System Engineering provide the project planning and management services and the systems engineering services for the Infrastructure Element.  It is the collection of activities and deliverables defined in the annual Work Plan, WBS Dictionary, and Schedule Development.  It creates the framework for which the element status can be determined. The on-going tasks include, technical oversight, budget, staff planning, and coordination required for proper cost account management. 

	4.5.6 Service Framework
	This is the development and deployment of a service framework system based on a SOA.  This system will utilize a common web services framework for the LDCM development environment to work within.  

	4.5.7 Central Repository
	This is the development and deployment of a centralized database architecture that includes database services and a data warehouse for the utilization within the LDCM development environment.  

	4.5.8 Framework Mgmt User Interface
	This is the development and deployment of a framework management graphical user interface for operators to monitor and maintain the Service Framework system. 

	4.6    Facilities
	This includes the support for facilities needed to perform development and operations of the project. It includes office space at USGS EROS as well as computer room space and environmental control for information systems required by the project.

	4.6.1 Facilities Mgmt Reserved
	Facilities Management Reserved is a placeholder for future USGS Facilities activity.

	4.6.2 Facilities Equip & Supply
	Facilities Equipment and Supply includes all Equipment and Supplies for Facilities.

	4.6.3 Facilities Reserved 1
	Facilities Reserved 1 is a placeholder for future contractor Facilities support.

	4.6.4 Facilities Reserved 2 
	Facilities Reserved 2 is a placeholder for future contractor Facilities support.

	5.0 USGS Headquarters
	USGS Headquarters will provide Overall Policy and Direction for the Project throughout the Lifecycle of the Project as well as Interface to NASA and DOI.

	5.1    Policy & Program Management
	USGS Headquarters will provide Overall Policy and Direction for the Project throughout Project Lifecycle.

	5.1.1 Policy & Program Mgmt
	Policy & Program Management consists of the costs for USGS Headquarters to provide Overall Policy and Direction for the Project throughout the Life of the Project.

	5.1.2 Policy & Program Equip & Supply
	Policy & Program Management Equipment and Supplies includes all Equipment and Supplies for the Policy and Program Element.

	6.0 Operations & Maintenance
	Operations and Maintenance Placeholder for O&M Funding in the 2011 Timeframe

	6.1    O&M Project Management (PM)
	Operations & Maintenance (O&M) Project Management (PM) includes all of the management activities necessary to support the transition of the LDCM development efforts into an Operations & Maintenance phase.

	6.1.1 O&M PM Reserved 1
	Operations & Maintenance (O&M) Project Management (PM) Reserved 1 is a placeholder for future USGS management activities necessary to support the transition of the LDCM development efforts into an Operations & Maintenance phase.

	6.1.2 O&M PM Reserved 2
	Operations & Maintenance (O&M) Project Management (PM) Reserved 2 is a placeholder for future USGS management activities necessary to support the transition of the LDCM development efforts into an Operations & Maintenance phase.

	6.1.3 O&M Reserved 1
	Operations & Maintenance (O&M) Project Management (PM) Reserved 1 is a placeholder for future contractor management activities necessary to support the transition of the LDCM development efforts into an Operations & Maintenance phase.

	6.1.4 O&M Reserved 2
	Operations & Maintenance (O&M) Project Management (PM) Reserved 2 is a placeholder for future contractor management activities necessary to support the transition of the LDCM development efforts into an Operations & Maintenance phase.

	6.1.5 O&M PM
	Operations & Maintenance (O&M) Project Management (PM) includes all of the management activities necessary to support the transition of the LDCM development efforts into an Operations & Maintenance phase. Typical work activities include the development of an Operations & Maintenance Transition Plan, preparing an Operations & Maintenance Cost Profile, and leading collaboration efforts with the existing operational Landsat Project to facilitate a seamless transition into Landsat Operations.


 Table 1‑2. LDCM PWBS Description
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