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1.  Introduction TC "1.  Introduction" \f C \l "1" 
The purpose of the Dark Energy Camera (DECam) Project is to construct a large-scale charged-coupled device (CCD) camera for galaxy cluster counting and other dark energy measurements.  The camera is intended to be installed on the Blanco 4m Telescope in Chile.  The combination of this telescope and camera with the necessary sensitivity will make it more than 10 times as powerful as any existing facility.  In combination with galaxy cluster mass measurements from other telescopes, the data would provide the first high precision (5 to 10 percent statistical errors) dark energy constraints.
1.1  Purpose and Context of This Document TC "1.1  Purpose and Context of This Document" \f C \l "2" 
The DECam Project will construct a camera, as described elsewhere in this document, to fulfill the needs of the Dark Energy Survey (DES).  The project’s deliverables will be technical components ready to be transported to the Blanco telescope for final assembly and installation.  Installation of these components will be handled outside of the DECam Project.

This DOE Project Execution Plan (PEP) for the DECam Project describes the mission need and justification of the project, its objectives and scope, the Department of Energy (DOE) management structure, the resource plan, and the environmental, safety, and health (ES&H) requirements.  In addition, it establishes the technical, cost, and schedule baselines against which project performance will be measured by the DOE.  DOE Baseline Change Control thresholds are also established in this document.

The project is being carried out by the contractor that operates Fermi National Accelerator Laboratory (Fermilab) under contract with DOE.  The DECam Project Management Plan (PMP) describes the organization and systems that Fermilab will employ to manage the execution of this project and report to DOE.  The PMP also establishes the more detailed lower-tier milestones against which Fermilab and the DOE DECam Project Director will measure project performance.

The PEP and PMPs serve as complementary documents to fulfill the project execution planning requirements of DOE Order 413.3.  In some sections explicit references between these documents have been included.

1.2  Approval and Revision TC "1.2  Approval and Revision" \f C \l "2" 
The PEP is approved by the Associate Director, Office of High Energy Physics (SC-25) as a prerequisite of Critical Decision 2, Approval of Performance Baseline.  Revisions to the PEP that incorporate baseline change actions are considered to be approved by virtue of the corresponding baseline change.  Revisions to this PEP that are not connected with baseline changes will be approved by the Associate Director, Office of High Energy Physics.
The DECam Project Management Plan (PMP) is approved by the DOE DECam Project Director.

2.  Justification of Mission TC "2.  Justification of Mission" \f C \l "1" 
The justification of Mission Need for the project is contained in the CD-0 Approval for Ground-Based Dark Energy Experiment that was approved on November 22, 2005. 
3.  Project Description TC "3.  Project Description" \f C \l "1" 
Dark Energy Camera
DECam will be designed to cover a sky area of about three square degrees per pointing.  It will consist of a CCD focal plane, including focus and guide star sensors, a shutter, a 6-position filter mechanism, containing Sloan Digital Sky Survey-like filters, a wide field optical corrector, diagnostic instrumentation to determine the state of the instrument and electronics to process the signals generated by the focal plane and diagnostic instrumentation.  DECam will be installed in a new prime focus cage.  In addition, the CCD controllers, cryocooler compressors and the data acquisition and instrument control system, which are essential for operation of the instrument, are also part of DECam.  The data acquisition and instrument control system will include the software required to operate DECam, to interface it to the Blanco telescope and other external systems at CTIO, and to efficiently enable the execution of the scientific programs that will be carried out with DECam, including the Dark Energy Survey.
The prime focus cage shall include an integrated mechanical structure for mounting the Blanco F/8 secondary mirror on the prime focus cage. Moreover, this mounting shall enable the change from prime focus to Cassegrain operations to be done efficiently.  The DECam filter mechanism will allow easy daytime replacement of filters.  DECam will be designed to minimize unscheduled down-time.  The DECam Project will also produce an appropriate set of specialized spare parts.
Other Dark Energy Survey Efforts
The Collaboration will create the software pipelines and the related software environment that are required to process the data obtained with DECam into archive-ready data products.  The Collaboration will also develop software for fast data quality analysis and feedback for DECam observers at the telescope.  The Collaboration and the National Optical Astronomy Observatory (NOAO) Data Products Program (DPP) will work together to create the software system for a public archive that can receive and distribute these data products.  Collectively, this software constitutes the Data Management System. University of Illinois, Urbana-Champaign, will lead the development of the Data Management System for the Collaboration and NOAO DPP.  The Collaboration and NOAO DPP will be jointly responsible for delivering a working Data Management System to NOAO DPP at the time of the End-to-End Readiness Review of DECam and the Data Management System.  The contribution of each institution in the Collaboration to the Data Management System will be defined in a memorandum of understanding with the National Center for Supercomputing Applications. These efforts are not part of the DECam Project.
3.1  Scientific Objectives TC "3.1  Scientific Objectives" \f C \l "2" 
The Dark Energy Survey (DES) Collaboration will have available 30 percent of the observing time on the Blanco telescope.  Around 500 nights of observations will be required to reach the survey’s goals, so the survey will require five years for completion. Within that time, it can reach photometric limits of magnitude 24 or better for faint galaxies, in all four of its filters. These limits and adopted median delivered seeing are derived from detailed survey simulations that incorporate weather and seeing data at CTIO over a 30-year baseline. 

The survey strategy is designed to optimize the photometric calibration by tiling each region of the survey with at least four overlapping pointings in each band.  This provides uniformity of coverage and control of systematic photometric errors via relative photometry on scales up to the survey size.  It will enable DES to determine photometric redshifts (photo-z’s) of galaxies to an accuracy of ((z)~0.07 out to z>1, with some dependence on redshift and galaxy type, cluster photometric redshifts to ((z)~0.02 or better out to z~1.3, and shapes for approximately 200 million galaxies; these measurements will be sufficient to meet the survey science requirements. 4000 deg2 of the survey region will overlap the South Pole Telescope Sunyaev-Zel’dovich survey region; the remainder will provide coverage of spectroscopic redshift training sets, including the SDSS southern equatorial stripe, and more complete coverage near the South Galactic pole.

3.2  Technical Goals TC "3.2  Technical Goals" \f C \l "2" 
The general technical goals of the Dark Energy Survey Project are presented below.  Further details can be found in the Conceptual Design Report (CDR) and the Technical Requirements Document for the project.

The major components of DECam are a 519 megapixel optical CCD camera; a 2.2 degree field of view optical corrector; a four-band filter system with SDSS-like filters; guide and focus sensors mounted on the focal plane; a low-noise CCD readout; a cryogenic cooling system to maintain the focal plane at 180 K; and a data acquisition and instrument control system to connect to the Blanco observatory infrastructure.  The camera focal plane will consist of sixty-two 2,000 x 4,000 pixel CCDs (0.27 arc-seconds/pixel) arranged in a hexagon covering an imaging area of three square degrees.  The smaller format guide and focus CCDs will be located at the edges of the focal plane. 

4.  Management Structure and Responsibilities TC "4.  Management Structure and Responsibilities" \f C \l "1" 
The DOE-SC organization for the DECam Project is shown in Figure 4.1.  Each of the major organizational elements is discussed below the figure.


[image: image1]
4.1  Office of High Energy Physics TC "4.1  Office of High Energy Physics" \f C \l "2" 
Within the Office of Science, the Office of High Energy Physics has overall DOE responsibility for the development of High Energy Physics (HEP).  The Director of the Office of Science will serve as the Acquisition Executive for this project.  The Office of High Energy Physics (OHEP) is the lead program organization for the Dark Energy Survey Project.  The prime headquarters point of contact for the project will be the Dark Energy Survey Program Manager, an OHEP employee who is appointed by the Associate Director of the OHEP.

The responsibilities of OHEP relating to the project include the following:

· participate and concur in annual budget process;

· review the PEP and substantive changes to it;

· review the initial cost, schedule, and technical baselines;

· perform project management reviews on a roughly semiannual basis;

· ensure that funding is provided on a timely basis;

· coordinate project needs within DOE headquarters; and

· coordinate with the DOE DECam Project Director.
4.2  SC Integrated Support Center and Fermi Site Office TC "4.2  SC Integrated Support Center and Fermi Site Office" \f C \l "2" 
The Office of Science Integrated Support Center provides support to the Fermi Site Office (FSO), e.g., in the areas of legal, ES&H, and procurement.  FSO is the responsible DOE office on site at Fermilab that administers the contract and provides day-to-day DOE oversight of the laboratory.  The FSO Manager has assigned the DOE DECam Project Director the authority for day-to-day implementation and direction of the project.  The FSO Manager will provide the DOE DECam Project Director with support from FSO staff when appropriate.

4.3  DOE DECam Project Director TC "4.3  DOE DECam Project Director" \f C \l "2" 
The management responsibility, authority, and accountability for execution of the project has been assigned to the DOE DECam Project Director.  The DOE DECam Project Director is a DOE employee who is appointed by the FSO Manager, subject to the approval of the Director of the Office of Science.  The DOE DECam Project Director receives guidance and direction from the OHEP and serves as the principal point of contact for DOE headquarters on issues specific to the project.

Specific responsibilities of the DOE DECam Project Director are:

· serve as Integrated Project Team lead in drafting/coordinating the Acquisition Strategy and PEP;

· review and approve the Project Management Plan and subsequent revisions;

· implement procedures for baseline management and control, approve baseline changes at Level 2 and recommend changes or corrective action to baselines above Level 2;

· maintain close contact with the activities of Fermilab to assure that the goals and schedules are met in a timely and effective manner.  Review project performance monthly and keep the OHEP informed of cost, schedule, and technical progress and problems in a timely manner; 

· control the project contingency funds and authorize its use within levels established in the Project Execution Plan;

· coordinate with the FSO Manager regarding approval of subcontract procurement actions performed by Fermilab;

· oversee the preparation and review of the safety analysis documents;

· direct the updating of the Project Execution Plan and the Project Management Plan;

· coordinate updates of the budget;

· participate in and provide support for the program peer reviews, reviews by oversight committees and validation of the project;

· submit quarterly reports and other reports on the status of the project for DOE management as required in this Project Execution Plan and applicable DOE requirements;

· aid in the compliance by the Dark Energy Survey Project with appropriate DOE requirements, and contracting regulations.

4.4  Fermi National Accelerator Laboratory TC "4.4  Fermi National Accelerator Laboratory" \f C \l "2" 
Fermilab is managed and operated by a contractor for DOE.  The contractor has provided the Laboratory Director with the overall responsibility for all projects, programs, operations, and facilities at Fermilab.  Fermilab will have the responsibility of completing the DECam Project within the technical, schedule, and cost baselines defined in the PEP.

The DES Project Director serves as the principal point of contact between the DES Collaboration and the Directors of Fermilab, the National Center for Supercomputing Applications, and the National Optical Astronomy Observatory and represents the Collaboration in interactions with these institutions.  The Project Director provides much of the coordination among the three major collaboration efforts: the DECam Project, the Data Management System Project, and the Blanco Integration and Improvement Project. 

The DECam Project Manager reports to the PPD Division Head and has the responsibility and authority for delivering the project scope on schedule and within budget. Other details of the roles and responsibilities of the DECam Project Director can be found in the DECam PMP.  Fermilab’s organization for the DECam Project is shown in figure 4.2 below.  

The DECam Project Management Group (PMG) meets as required, typically monthly, to monitor the progress of the project.  The primary task of the PMG is to provide coordination between the project and the rest of the laboratory.  The group normally consists of the DECam Project Director and DECam Project Manager, the Heads of participating Divisions and Sections, Laboratory Management personnel, other representatives of Fermilab, DES, and the DOE DECam Project Director.  Any conflicts between the project and the rest of the laboratory are identified and resolved through the PMG.  These can include resolving schedule conflicts and setting priorities on the use of skilled manpower.

The DECam PMP parallels the DECam PEP.  It documents Fermilab’s plan for carrying out the project.  It contains lower level details such as the Level 2 and lower milestones, the detailed procedures/methods for running the project, and it describes the roles and responsibilities of the DES Project Director, the DECam Project Manager, Fermilab, the funding agencies, advisory groups and the DES collaboration.  In addition, the PMP will describe how the non-DOE portion of the DES efforts will be managed, funded, and coordinated with the DECam Project.
4.5  Integrated Project Team TC "4.5  Integrated Project Team" \f C \l "2" 
The Integrated Project Team (IPT) will meet monthly or other frequency depending on the stage of the project and the need.  Membership of the IPT will vary as the project progresses to accommodate the needs of the project.  The roles and responsibilities of the IPT include:

· support the DOE Project Director;

· develop a project contracting strategy;

· ensure project interfaces are identified, defined, and managed to completion;

· identify and define appropriate and adequate project technical scope, schedule, and cost parameters;

· perform monthly reviews and assessment of project performance and status against established performance parameters, baselines, milestones, and deliverables;

· plan and participate in project reviews, audits, and appraisals as necessary;

· review all CD packages and recommend approval/disapproval;

· review and comment on project deliverables, e.g., drawings, specifications, procurement, and construction packages;

· review change requests, as appropriate, and support Change Control Boards as requested;

· plan and participate in Operational Readiness Reviews or Readiness Assessments; and

· support preparation, review, and approval of project completion an closeout documentation.
5.  Work Breakdown Structure (WBS) TC "5.  Work Breakdown Structure" \f C \l "1" 
The technical description of the DECam Project is presented in the CDR.  The CDR describes the principal components of the camera and serves as reference for the following descriptions of camera subsystems.  Camera subsystems are the basis for defining the high-level WBS of the projects.  The WBS for the DECam Project to level 3 is shown in Figure 5.1.  Installation is not included as part of the project, but will be included in planning.  Further details of the WBS for the project are available in the PMP. 
Figure 5.2

DECam Work Breakdown Structure
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6.  Resource Plan TC "6.  Resource Plan" \f C \l "1" 
The planned funding for the DECam Project is shown in Table 6.1.  The table also presents the planned funding for the non-DOE DES efforts.  The Fermilab and collaboration staffing plan is presented in the DECam PMP.

Table 6.1
Dark Energy Camera Project

Funding Table

	Planned Funding (AY in thousands)

	
	FY2006
	FY2007
	FY2008
	FY2009
	FY2010
	Total

	DOE MIE
	0
	0
	5.9
	6.0
	3.8
	15.7

	DOE R&D
	2.3
	4.6
	1.1
	0
	0
	8.0

	DOE TPC
	2.3
	4.6
	7.0
	6.0
	3.8
	23.7

	In-Kind Contributions for DECam

	U.S. Universities 
	1.0
	0
	0
	0
	0
	1,000

	Foreign Contributions
	3.0
	0
	0
	0
	0
	3,000

	DECam TPC
	6.3
	4.6
	7.0
	6.0
	3.8
	27.7


7.  Project Baselines and Control Levels TC "7.  Project Baselines and Control Levels" \f C \l "1" 
The project baselines and control levels are defined in a hierarchical manner that provides change control authority at the appropriate management level.  The highest level of baseline change control authority is defined as Level 0.  Changes at Level 0 are approved by the Acquisition Executive (Associate Director, Office of High Energy Physics) or DOE Deputy Secretary.  Changes below Level 0 are approved as follows: 
· Level 1—Acquisition Executive;
· Level 2—DOE DECam Project Director; and 
· Level 3—Fermilab as specified in the DECam PMP.

Change control thresholds for the projects are presented in section 7.1.  The technical, cost, and schedule baselines and the associated control levels down to Level 2 are given in sections 7.2, 7.3, and 7.4.  

The change control levels and procedures at Level 3 and below are addressed in the PMP.

7.1  Baseline Change Control TC "7.1  Baseline Change Control" \f C \l "2" 
Change control thresholds are all as stringent or more stringent than required by DOE Order 413.3 and are presented in table 7.1.  The technical, cost and schedule baselines are described in sections 7.2, 7.3, and 7.4, respectively.
Table 7.1
Dark Energy Camera Project

Technical, Schedule, and Cost Baseline Control Levels*
	
	Secretarial Acquisition Executive
(Level 0)
	Acquisition Executive (Level 1)
	DOE DECam Project Director 

(Level 2)

	Technical
	Any change in scope and/or performance that affects mission need requirements or is not in conformance with current approved Project Data Sheet.
	Changes to scope that affect mission need.
	N/A

	Schedule
	6 month or greater increase (cumulative) in the original project completion date.
	Any change to level 1 milestones.
	Any change to level 2 milestones (see PMPs).

	Cost
	Increase in excess of $25M or 25% (cumulative) of the original cost [MIE] baseline.
	Any increase in DOE MIE.
	Any use of contingency that would take the contingency as percentage of DOE MIE ETC below ___(TBD)%.


*
Changes must be recommended at all applicable lower levels prior to being forwarded to the next higher level for consideration.

7.2  Technical Baseline TC "7.2  Technical Baseline" \f C \l "2" 
The technical definition of project completion for the DECam Project is listed in Table 7.2.  As stated previously, installation of the technical components onto the telescope is not part of the DECam Project.

Table 7.2
CD-4, Project Completion Definition

	Subsystem
	Technical Definition of Subproject Completion

	DECam Focal Plane
	CCD’s procured, packaged, characterized, and ready to install into the focal plane

	DECam Camera Vessel 
	Camera vessel manufactured and equipped with a cooling system and focal plane of tested CCDs

	DECam Optical Corrector 
	Lenses procured, coated, installed and aligned in the corrector barrel, filter procured, installed in filter cells ready for installation into filter changer

	DECam  Prime Focus Cage 
	Prime Focus Cage with barrel alignment system, filter changer, shutter and associated infrastructure to operate DECam

	DECam Readout Electronics
	All the readout boards procured and tested

	DECam SISPI Software and Hardware 
	Software for readout of CCD’s, control of auxiliary systems, observation control, and interfaces to data management software;  computer hardware for the mountaintop system

	DECam Acceptance Tests at CTIO
	The DECam system is shipped to CTIO, reassembled and tested  prior to installation on the telescope (installation is NOT part of the DECam project)


7.3  Cost Range TC "7.3  Cost Range" \f C \l "2" 
Table 7.3a below presents the cost range for the DECam Project.    Table 7.3b presents DOE MIE Costs and Total Costs by WBS.  Baseline costs resulted from bottoms-up cost estimates, and contingency for the DOE portion of the DECam Project is provided by DOE.  In-kind contributions are provided by collaborating institutions, and each of these institutions is responsible for providing appropriate contingency for their deliverables.  
The DOE TPC range for the DECam Project is $23.5-29.8million.  Current indications are that the project may be able to be baselined at the low end of the DOE TPC range.  As previously stated, the DECam Project is one of three projects making up the total Dark Energy Survey construction effort.  The other two projects, the Data Management System Project and the Blanco Integration and Improvement Project are currently expected to cost approximately __________ and __________, respectively.
Table 7.3a

Dark Energy Camera Project

Cost Range Table

($ in Millions)

	Item
	Cost Range

	DOE MIE
	15.5-21.8

	DOE R&D
	8.0

	DOE TPC range
	23.5-29.8

	U.S. Universities 
	1.0

	Foreign Contributions
	3.0

	DECam TPC 
	27.5-33.8


Table 7.3b

Dark Energy Camera Project
Project Estimated Cost by WBS Element

($ in Millions)

	WBS

Element
	Item
	DECam TPC
	DOE TPC
	DOE MIE

	1.1
	Management
	1.7
	1.1
	0.8

	1.2
	Focal Plane Detectors
	5.2
	5.2
	2.4

	1.3
	Front End Electronics
	3.8
	3.1
	0.8

	1.4
	Optics
	3.1
	1.0
	0.8

	1.5
	Opto-Mechanical System
	6.6
	6.2
	4.1

	1.6
	Survey Image System Process
	0.1
	0.1
	0.1

	1.7
	Survey Planning
	0.2
	0.2
	0.2

	1.8
	CTIO Integration
	0.3
	0.3
	0.2

	
	Contingency
	6.3
	6.3
	6.3

	
	Total Costs (Current Estimate)
	27.5
	23.5
	15.6


7.4  Schedule Baseline TC "7.4  Schedule Baseline" \f C \l "2" 
Table 7.4 below presents the schedule baselines for the DECam Project.  Installation is not part of the project since the telescope is located outside the U.S.
Table 7.4
Dark Energy Camera Projects

Milestones

	Milestone
	Description
	Preliminary
Baseline Date

	0.0
	CD-0: Approve Mission Need
	November 2005

	0.1
	CD-1: Approve Preliminary Baseline
	1st Qtr. FY 2007

	0.2
	CD-2: Approve Performance Baseline
	2nd Qtr. FY 2007

	0.3
	CD-3: Approve Full Construction
	1st Qtr. FY 2008

	0.4
	CD-4: Approve Project Completion
	3rd Qtr. FY 2011


Level 1 Milestones

	Milestone
	Description
	Baseline Date

	1.1
	Camera Testing Complete
	March 2010

	1.2
	Corrector Alignment and Testing Complete
	April 2010

	1.3
	Acceptance Testing Complete
	September 2010


8.  Acquisition Strategy TC "8.  Acquisition Strategy" \f C \l "1" 
An Acquisition Strategy (AS) has been prepared for Acquisition Executive approval as a prerequisite for CD-1.  Briefly, the AS describes why DOE contractor of Fermilab has been chosen to lead the project based on the need to involve the collaborating scientists in the design and construction, and to simplify the interfaces of the project to the rest of the lab.  Complete details can be found in the Acquisition Strategy.
9.  Project Monitoring and Reporting TC "9.  Project Monitoring and Reporting" \f C \l "1" 
The DOE DECam Project Director will provide quarterly reports on the DECam Project to HQ and monthly updates to the Project Assessment and Reporting System (PARS).  Monitoring of the DECam Project will occur through established mechanisms among project participants.  Reviews of the project’s status will be conducted by the Associate Director, Office of High Energy Physics approximately ____TBD_____ and will include status of all DES activities.  Fermilab will provide formal project monthly reports to the DOE DECam Project Director.  The requirements of the monthly reports will be included in the DECam PMP.

Reviews will be conducted to assist in the elimination of problems; to verify that interfaces between activities and tasks are acceptable; and to verify that the project is progressing satisfactorily.  Reviews will be employed at the following levels dependent on the review purpose:  DECam Project; Fermilab; and funding agency.

10.  Environment Safety and Health TC "10.  Environment Safety and Health" \f C \l "1" 
10.1  National Environmental Policy Act (NEPA) TC "10.1  National Environmental Policy Act (NEPA)" \f C \l "2" 
The Categorical Exclusions (10CFR1021, Subpart B, Appendix B3.6) for the Dark Energy Survey Project was approved on July 11, 2006.

10.2  Preliminary Safety Assessment Document TC "10.2  Preliminary Safety Analysis Document" \f C \l "2" 
A draft DECam Hazard Assessment Document has been prepared for this project and will serve as the basis for the Preliminary Safety Assessment Document required for CD-2.  A Safety Assessment Document (SAD) will be prepared prior to operations of the completed DECam.
10.3  Integrated Safety Management TC "10.3  Integrated Safety Management" \f C \l "2" 
The DECam Project work at Fermilab will be constructed under the Integrated Safety Management (ISM) plan developed by Fermilab in consultation with DOE.  The Fermilab ES&H Section, the Fermilab Particle Physics Division, and the project teams work together to assure effective application of the ISM plan.  Each project team has committees with specific oversight responsibilities for the advice and ES&H approval process. 
11.  Technical Considerations TC "11.  Technical Considerations" \f C \l "1" 
11.1  Value Management TC "11.1  Value Management" \f C \l "2" 
Value Management (VM) principles are essential to proper program management and have been incorporated at the early design and development stages of the technical requirements.  These principles will also be employed as the cost and schedule parameters mature over time.  Use of the VM approach provides a systematic framework to analyze the functions of systems, equipment, facilities, services, and supplies for the purpose of achieving the essential functions at the lowest life cycle cost consistent with required performance, quality, reliability and safety.  VM elements have been incorporated as a part of each of the technical and program reviews to date.  While a formal value engineering study of the DECam Project will not be performed, VM principles will be applied throughout the life of the project.
11.2  Configuration Management TC "11.2  Configuration Management" \f C \l "2" 
A Configuration Management Program (CMP) will be implemented that will describe the configuration management (CM) responsibilities and processes that support the design and implementation of the DECam Project.  The purpose of this CMP is to identify the organization providing the configuration control, define what a configuration-controlled item is, describe the change control process, and identify the plan for configuration status accounting and verification.  The CMP is designed to ensure that:

· baselines are defined and documented;

· documentation is identified, released and controlled;

· a Configuration Control Board (CCB) is established and functions according to CMP guidelines;

· changes to the baseline are evaluated and controlled;

· approved configuration changes are implemented and tracked; and

· configuration status accounting is accomplished.

Systems and components specific to the DECam Project will be reviewed in accordance with the principles provided in ANSI/EIA-649-1998, National Consensus Standard for Configuration Management.  The degree of rigor employed will be tailored, based on the functions and importance of each system or component.

11.3  Quality Assurance TC "11.3  Quality Assurance" \f C \l "2" 
Quality Assurance is an integral part of the design, fabrication and construction of the DECam Project.  Special attention is paid to items that are most critical to the schedule and performance requirements of the project.  All work performed at Fermilab will draw on the guidelines and criteria set out in Fermilab Director’s Policy Manual, document #10.000.  Quality Assurance will include:

· management criteria related to organizational structure, responsibilities, planning, scheduling, and cost control; 

· training and qualifications of personnel; 

· quality improvement; 

· documentation and records; 

· work processes; 

· engineering and design; 

· procurement; 

· inspection and acceptance testing; and

· assessment.

Achieving a quality end product is a line responsibility that extends from the bottom of the Organizational Breakdown Structure (OBS) to the top.  All levels of personnel in the project are encouraged to report performance problems and to encourage others to report problems as they are discovered.  Stop Work Authority related to quality of work is given to all managers and supervisory personnel within the project.  They are authorized and expected to halt unsatisfactory work being performed by any of the individuals or organizations reporting to them.  The Division Head, Project Director, and Project Manager may specify other stop work authority outside of the normal management chain at their discretion.  

The objective is to identify problems related to quality early in the process at a time when cost effective, timely corrections can be implemented easily.  Specifically, each subproject will hold regular meetings to discuss construction status and performance, where an emphasis is placed on identifying and correcting problems.  The project will hold regular meetings at which Level 2 and Level 3 managers will report on the status and problems of their subprojects.  Corrective actions will be taken, using the appropriate and well defined level of change control, to solve these problems.   These are normal, well understood project management techniques that have been used successfully in HEP projects many times in the past.  

12.  Risk Management TC "12.  Risk Management" \f C \l "1" 
Every effort has been made to specify the project in a manner that reduces the level of risk to an acceptably low level.
The IPT expects the project to manage risk according a formal Risk Management Plan (RMP).  The plan establishes risk management as a line responsibility.  Risks are identified by WBS Level 2 managers and ranked within their subprojects based on probability of occurrence and impact/consequence.  DECam Project management reviews the results and classifies the risks as high, medium, or low based on a Risk Classification Matrix.  Included in this process are high level risks and risks that might be shared among several subprojects that may be identified and “owned” by the DECam Project Manager.
The Level 2 managers then develop Risk Mitigation/Abatement Plans for all risks rated as either high or moderate.  The DECam Project Manager will establish and maintain a watch-list of risk issues and events that need special attention or on which action is imminent.  The development of risk abatement strategies and plans and their execution is monitored by a Risk Management Board (RMB) that consists of the DECam Project Manager, Deputy Project Managers, and Level 2 managers.  The DECam Project Manager will decide whether a documented risk would benefit from additional review by the RMB.  Risk Management issues will be regularly addressed at the biweekly DECam management meetings and will be included in monthly reports.
Technical risk has been minimized by limiting advanced technologies to those subsystems that reap the largest benefit.  Other systems are designed with well tested technologies that have been used in other telescope camera projects.

Use of fixed-price subcontracts and competition will be maximized to reduce cost risk.

Schedule risk will be minimized via:

· aggressive R&D, including bench testing,

· realistic planning,

· close surveillance of vendor performance, especially for the CCD wafer production and the lens production,

· advance expediting, and
· incremental awards to multiple subcontractors when necessary to assure total quantity or required delivery.
Incentive subcontracts, such as fixed-price with incentive, will be considered when a reasonably firm basis for pricing does not exist or the nature of the requirement is such that the subcontractor’s assumption of a degree of cost risk will provide a positive profit incentive for effective cost and/or schedule control and performance.

13.  Tailoring Plan TC "13.  Tailoring Plan" \f C \l "1" 
The requirements of DOE Order 413.3 can be applied on a tailored basis as appropriate to the DECam project based on the risk, complexity, cost, and schedule of the project.  Tailoring may involve consolidation of decisions, documentation, substituting equivalent documents, concurrency of processes, etc.
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