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1	Introduction

[bookmark: _Toc257036039][bookmark: _Toc467056809][bookmark: _Toc246319788]Stakeholders and Goals
Supported by strong endorsement by Particle Physics Project Prioritization Panel (P5), the scientific community has coalesced into the Long Baseline Neutrino Experiment (LBNE) Collaboration to build a large multi-purpose neutrino and proton decay detector. The National Science Foundation (NSF) has developed a plan for building a Deep Underground Science and Engineering Laboratory (DUSEL) in the Homestake mine in South Dakota. The project management responsibilities for this construction project were assigned to the University of California at Berkeley. The South Dakota Science and Technology Authority (SDSTA) has established the Sanford Underground Science and Engineering Laboratory(SUSEL) to do science in advance of DUSEL. The Department of Energy (DOE) has established Long Baseline Neutrino Experiment (LBNE) project which includes a beam, near detector and far detector to study neutrino oscillation with sensitivity to CP violation. The overall project management responsibilities for LBNE were assigned to the Fermi National Accelerator Laboratory (FNAL). The Near Detector (ND) is part of this project and DOE has assigned Los Alamos National Laboratory (LANL) responsibility for the ND Project Office (ND-PO).

[bookmark: _Toc257036040]Overview of the Project Management Plan
This Project Management Plan (PMP) defines the organization, systems and processes employed to manage the ND Project which includes the design, fabrication, installation and testing of equipment to be supplied for the ND for the LBNE project. The DOE has chosen to treat the four major LBNE sub-projects: the Beam, the Near Detector, the Water Cherenkov Detector, and the Liquid Argon Detector as a single entity, the LBNE Project. In addition this PMP describes the relationship between the LBNE Project Office (LBNE-PO) and the ND-PO. 

[bookmark: _Toc381611530][bookmark: _Toc382737925][bookmark: _Toc467056810][bookmark: _Toc246319789][bookmark: _Toc257036041]ND Project Description
The ND project consists of the design, fabrication, and installation of a Near Detector Complex in caverns at FNAL. This does not include the delivery of the cavern and the infrastructure. The ND project consists of seven Level 3 systems: Management(WBS 1.3.1), Measurement Strategy(WBS 1.3.2), Beamline Measurements(WBS 1.3.3), Neutrino Detector(WBS 1.3.4), Magnets(WBS 1.3.5), Global DAQ(WBS 1.3.6), Computing(WBS 1.3.7).  The high level WBS summary is shown in Appendix 1. Detailed descriptions of all the systems are given in the WBS Dictionary, Appendix 2. To fulfill these responsibilities a ND-PO was established at LANL. ND-PO reports to the LBNE-PO as shown in Appendix 3.

[bookmark: _Toc381611531][bookmark: _Toc382737926][bookmark: _Toc386505915][bookmark: _Toc467056811][bookmark: _Toc246319790][bookmark: _Toc257036042]ND Objectives

[bookmark: _Toc467056812][bookmark: _Toc246319791][bookmark: _Toc257036043]Scientific Objectives
The LBNE project is expected to study whether neutrinos violate CP symmetry based on our anticipated knowledge of neutrino mixing. A very large Far Detector is envisioned to be built to provide the sensitivity and background reduction capability needed for a broad attack on the physics of nucleon decay, neutrino oscillations, and supernova neutrinos. Such a detector facility will be a landmark scientific endeavor. The Near Detector will be located on or near the FNAL site.  It will measure the neutrino flux prior to oscillations and the cross-sections of many neutrino interaction channels in order to estimate the non-oscillation signal, background and oscillated signal in the far detector. The goal is to limit the systematic uncertainty for the oscillation analyses due to any process which can be measured at the near site.  This requires us to measure the neutrino fluxes, flavor composition, and neutrino-induced background processes to high precision.
[bookmark: _Toc381611532][bookmark: _Toc382737927]
[bookmark: _Toc467056813][bookmark: _Toc246319792][bookmark: _Toc257036044]Technical Objectives
The Near Detector is proposed to be built on or near the FNAL site and will comprise a complex of neutrino detectors in a hall at a depth of ~ 400 feet. A set of beam line detectors will be built and installed  after a hadron absorber following a 270 feet long decay tunnel downstream of the beam line target. The decision will be made from the alternative analysis between CD-1and CD-2.

[bookmark: _Toc467056814][bookmark: _Toc246319793][bookmark: _Toc257036045]Cost Objectives
The ND project cost depends on the selected technologies for the near detector (to be determined at CD-1). The expected cost range is $50-100M.  The detailed cost baseline will be developed for the CD-1 review.

[bookmark: _Toc467056815][bookmark: _Toc246319794][bookmark: _Toc257036046]Schedule Objectives
The ND sub-project is initiated in FY 2010, and is tentatively scheduled for an 8-year design and fabrication period beginning in the first quarter of FY 2010, and finishing in the fourth quarter of FY 2017.  The sub-project summary schedule will be developed for the CD-1 review and will be shown in Appendix 4.  The Major ND (Level 3) Milestones (Appendix 3) require approval of the LBNE-PO and the DOE.  These milestones will form the initial baseline of the ND Sub-project schedule.
[bookmark: _Toc381611535][bookmark: _Toc382737929][bookmark: _Toc386505919]
1. [bookmark: _Toc467056816][bookmark: _Toc246319795][bookmark: _Toc257036047]ND Organization 
	
[bookmark: _Toc467056818][bookmark: _Toc246319796][bookmark: _Toc257036048][bookmark: _Toc381611537][bookmark: _Toc382737931]The LBNE Project Management
The Near Detector planning and management is closely coordinated with the LBNE-PO.  The Near Detector Sub-project Manager (ND-PM) maintains close contact with the LBNE Project Manager (LBNE-PM), and the LBNE spokespeople.

[bookmark: _Toc246319797][bookmark: _Toc257036049]ND Management

The ND Sub-project is managed by the ND-PO, located at Los Alamos National Laboratory (LANL), under the direction of the ND-PM.  The ND-PM has principal authority for day-to-day management and administration of all project activities. The Physics Division Leader,(P-DO) or his/her designee, is responsible for management oversight of the project consistent with DOE requirements, objectives and funding. 

To facilitate interactions with the LBNE-PO and for effective management of ND activities and resources, a project management structure has been established.  Appendix 5 shows the organization chart for the Near Detector Sub-project. This organization is headed by a ND-PM supported by a ND-PO along with System Managers for each of the major level 3 detector elements.  The ND deliverables are controlled through yearly Memoranda of Understanding (MOUs) between the ND-PO and the participating institutions. 

[bookmark: _Toc467056821][bookmark: _Toc246319798][bookmark: _Toc257036050]ND Project Manager (ND-PM)
The ND-PM has the responsibility of providing programmatic coordination and management for the ND Sub-project.  He/she represents the ND Sub-project in interactions with overall LBNE management, the NSF PI, DUSEL, SDSTA, the DOE, the universities and national laboratories involved. The ND-PM is appointed by the Director of FNAL/DOE with concurrence of the LBNE-PM and the DOE Federal Project Director (FPD). He/she reports to the Physics Division Leader (or his/her appointed representative).  The ND-PM is advised in this role by a Technical Board, which includes all System Managers, as described below. With respect to technical, budgetary, and managerial issues, the System Managers, act as a subcommittee to provide advice to the ND-PM on a regular basis.  Consultation with this subcommittee is part of the process by which the ND-PM makes important technical and managerial decisions.  An example of such a managerial decision would be a modification of institutional responsibilities.

The management responsibilities of the Sub-project Manager include:

1. Appointing, after consultation with LBNE-PM and P-DO, of System Managers (SMs) responsible for coordination and management within each detector system.  The SMs will serve with the ND-PM’s continuing concurrence.

2. Preparing the yearly funding requests, including contingency, to LBNE Project Office for the anticipated ND activities.

3. Recommending to LBNE the institution-by-institution funding allocations to support the ND efforts.  These recommendations will be made with the advice of the SMs, and the Technical Board.

4. Approving budgets and allocating funds in consultation with the SMs and managing contingency budgets in accord with the Change Control Process in Section 7.

5. Establishing, with the support of LANL management, a ND Project Office with appropriate support services.

6. Working with LANL management to set up and respond to whatever advisory or other mechanisms LANL management feels necessary to carry out its oversight responsibility.

7. Keeping P-DO or his chosen representative well informed on the progress of the ND effort, and reporting promptly any problems whose solutions may benefit from the joint efforts of the ND-PM and LANL management.

8. Interacting with LBNE-PM on issues affecting resource allocation and availability, and on the preparation of the MOU defining ND deliverables.

9. Negotiating and signing the Institutional MOUs representing agreements between the ND Project Office and the collaborating institutions specifying the deliverables to be provided and the resources available on an institution-by-institution basis.

10. Monthly reporting on project status and issues to the LBNE-PO.

11. Conducting, as needed, meetings with the ND Technical Board to discuss budget planning, schedule, milestones, and other ND management issues.

12. Overseeing ND ES&H Management.

The channels for funding, reporting, and transmission of MOUs are shown in Appendix 3.  DOE funding will be a mixture of grants and Research Contracts through LANL.  Further details on the identities and roles of the various participants in the ND Collaboration governance are given below.


0. [bookmark: _Toc386967489][bookmark: _Toc403545241][bookmark: _Toc409260776][bookmark: _Toc409261464][bookmark: _Toc414279300][bookmark: _Toc414279303]Participating Institutions
The ND project consists of physicists and engineers from national laboratories and research universities.  Below is the present list of the participating institutions.  Individuals from these institutions share responsibility for the design and execution of the experiment. It is anticipated that collaborators from the international high-energy physics community outside the U.S will join the project in the future. ND in parenthesis after the institution name indicates that the institutions are funded either in whole or partially by the LBNE DOE funds. The other institutions are supported by NSF S4 funds. Participating institutions are institutions with a current MOU with the ND project for the given fiscal year.

ND Participating Institutions 
Los Alamos National Laboratory (ND)
Fermi National Accelerator Laboratory
Indiana University
University of California, Los Angeles
University of Colorado
University of New Mexico
University of Pittsburgh
University of Rochester
University of South Carolina

[bookmark: _Toc246319800][bookmark: _Toc257036051]Technical Board (TB)
The Technical Board (TB) advises the Sub-project Manager on technical and scientific issues affecting the ND Sub-project. Its membership is the following:

· The ND-PM,
· The Chief Engineer,
· System (WBS Level 3) Managers,
· Deputy (Level 3) Managers,
· Additional appointed technical experts
	
The appointed technical experts are selected by the ND-PM and serve a term of 2 years.

The following documents require TB advisory input:
· Requirements documents
· Major procurement (over $100k)
· Work Breakdown Structure (WBS)
· WBS Dictionary
· Project scope and schedule
· Cost estimates
· Technology selection

TB meets on a biweekly or weekly basis as needed.

[bookmark: _Toc257036052]System Managers (SMs)
The WBS Level 3 (L3) Managers are responsible for the technical, schedule, and cost aspects of their systems. They are responsible for drafting the relevant sections of the Conceptual Design Report (CDR). They also develop the budgets for the institutions participating in their systems.  They are appointed by the ND-PM.  The SMs also advise the ND-PM on technical, budgetary, and managerial issues relevant to the ND Sub-project.  Prior to making important technical and managerial decisions, the ND-PM will consult with the SMs and the TB.

[bookmark: _Toc246319802][bookmark: _Toc257036053][bookmark: _Toc467056826]Los Alamos National Laboratory (LANL) 
Following DOE guidelines, FNAL has assigned LANL management oversight responsibility for the ND Sub-project.  The P-DO has the responsibility to assure that the detector effort is being soundly managed, that technical progress is proceeding in a timely way, that technical or financial problems, if any, are being identified and properly addressed, and that an adequate management organization is in place and functioning.  Specific responsibilities of the LANL Directorate include:

1. Appoint the ND-PM;
2. Establish an advisory structure external to the ND Sub-project for the purpose of monitoring both management and technical progress for all ND activities;
3. Assure that the ND-PM has adequate staff and support, and that ND management systems are appropriate for the needs of the project;
4. Consult regularly with the ND-PM to assure timely resolution of management challenges;
5. Concur with the MOU specifying ND deliverables for the LBNE project funded by DOE.
6. Concur with the institutional MOUs for the ND collaborating institutions that specify the deliverables to be provided and the resources available for each institution;
7. Ensure that accurate and complete project reporting to the LBNE-PO is provided in a timely manner;
8. Approve Baseline Change Proposals (BCPs)


[bookmark: _Toc381611558][bookmark: _Toc382737945][bookmark: _Toc467056831][bookmark: _Toc246319803][bookmark: _Toc257036054][bookmark: _Toc381611559]Work Breakdown Structure
All work required for the successful completion of the ND Sub-project is organized into a Work Breakdown Structure (WBS).  The WBS completely defines the scope of work, the deliverables, and is the basis for planning, cost and schedule estimates, and performance measurement.  

The WBS has been expanded to a level sufficient to allow definition of individual tasks/elements for which cost can be reasonably estimated.  Appendix 1 shows the WBS Index at Level 4, which includes the breakdown of individual subsystems and other support functions such as Project Management.  Appendix 2 shows to Level 4 of the WBS Dictionary.  Individual systems have been further expanded to include WBS Level 5 to define work down to the design, prototype, production and installation phases of the project.

Cost estimates will be generated at the most detailed level of the WBS and summed to the top level to determine the total project cost for the ND.  The WBS also provides a basis for resource-loaded schedules to be prepared with durations assigned to each task at the detailed level. The integration of schedule and cost data provides a time-phased budget that can be used for performance measurement.

A complete list of ND deliverables has been derived from key tasks in the WBS and is shown in Appendix 6.  This list forms the basis of the MOU with LBNE. 

To take into account uncertainties in the cost estimates, contingency amounts based on a risk analysis for each WBS element are added to the costs.  The result is a large contingency which has been created to avoid the risk of overruns on this project.  

[bookmark: _Toc381678668][bookmark: _Toc382737946][bookmark: _Toc467056832][bookmark: _Toc246319804][bookmark: _Toc257036055]Project Schedules and Milestones
Resource-loaded schedule for the ND project will be prepared and maintained by the ND-PO. Schedules are generated at three levels of detail based on the WBS.  Detailed, intermediate and summary schedules are generated using Microsoft Project.  All milestones are tracked in the Milestone Log. The preliminary project schedule is shown in Appendix 4.
[bookmark: _Toc382737947]
[bookmark: _Toc467056833][bookmark: _Toc246319805][bookmark: _Toc257036056]Detailed Schedules
The detailed schedules will be generated by each System Manager to show timelines and project logic for all efforts associated with design, prototype, production, delivery and installation of all deliverables required to be provided for that system.  Activity duration, start and completion dates are coordinated with LBNE schedule activities to ensure that the completion date for LBNE is maintained. The detailed schedules from each system will be used to generate both the intermediate and summary schedules that are used for the schedule and cost baseline.

[bookmark: _Toc382737948][bookmark: _Toc467056834][bookmark: _Toc246319806][bookmark: _Toc257036057]Intermediate Schedules
Specific milestones are selected from the detailed schedules to define transition points that are used to integrate all elements of ND into the overall LBNE schedule.  These schedules mimic the detailed schedules but are limited in detail to WBS Level 5 or above.  Relationships between activities of the different subsystems and the constraining LBNE milestones form a network that is used to calculate critical paths.  Cost estimates are summarized to the level of these intermediate schedules to form a time-phased budget that is used for performance measurement.  These baseline schedules and the time phased costs are maintained by the ND-PO and are subject to baseline controls.  Schedules are updated by the ND-PO on a periodic basis using turnaround documents filled in by the System Managers. 

[bookmark: _Toc382737949][bookmark: _Toc467056835][bookmark: _Toc246319807][bookmark: _Toc257036058]Summary Schedule
Key ND milestones and selected milestones from the baseline schedules are incorporated into a summary milestone schedule that is used for reporting purposes.  This summary schedule addresses all systems and provides an overview of work in progress.  A summary logic network is also maintained to show critical paths.  These schedules are updated based on status inputs to the intermediate schedules, and used for periodic reporting.

[bookmark: _Toc381611560][bookmark: _Toc382737950][bookmark: _Toc467056836][bookmark: _Toc246319808][bookmark: _Toc257036059]Cost Estimate
Cost estimates based on the WBS are prepared by the System Managers using an Access database.  The system has been designed to support the latest DOE requirements for cost estimating. All estimates are made in FY 2010 dollars and include all labor and material required to complete the work comprising the ND Sub-project and specified in the FNAL-LANL MOU.  The contingency calculation has been based on a combination of the design maturity, and the technical, cost, design and schedule risks associated with each element of the WBS.  These costs, summed to a single line, will be controlled by the ND-PO.  A breakdown of the costs by Level 3 systems is shown in Appendix 7 and the funding profile for FY10 in At Year Dollars (AY$) is shown in Appendix 8.

[bookmark: _Toc467056838][bookmark: _Toc246319809][bookmark: _Toc257036060]Management and Control System
The ND Project Management Control System (PMCS) incorporates three primary elements:
· Baseline Development - Defining project scope and establishing the necessary cost and schedule baselines and work execution plans.
· Project Performance - Project status monitoring, reporting and performance analysis.
· Change Control - Management of project baselines.
[bookmark: _Toc335193567][bookmark: _Toc335206973][bookmark: _Toc335208112][bookmark: _Toc335462258][bookmark: _Toc343511167][bookmark: _Toc343573343][bookmark: _Toc343583764][bookmark: _Toc343593471][bookmark: _Toc343929201][bookmark: _Toc344172423][bookmark: _Toc344267300][bookmark: _Toc352988443][bookmark: _Toc362749846][bookmark: _Toc362750500][bookmark: _Toc362751099][bookmark: _Toc362751413][bookmark: _Toc362751594][bookmark: _Toc362752273][bookmark: _Toc362752416][bookmark: _Toc362753220][bookmark: _Toc362753731][bookmark: _Toc362840578][bookmark: _Toc382279109][bookmark: _Toc382737953]
[bookmark: _Toc467056839][bookmark: _Toc246319810][bookmark: _Toc257036061]Baseline Development
[bookmark: _Toc335193568][bookmark: _Toc335206974][bookmark: _Toc335208113][bookmark: _Toc335462259][bookmark: _Toc343511168][bookmark: _Toc343573344][bookmark: _Toc343583765][bookmark: _Toc343593472][bookmark: _Toc343929202][bookmark: _Toc344172424][bookmark: _Toc344267301][bookmark: _Toc352988444][bookmark: _Toc362749847][bookmark: _Toc362750501][bookmark: _Toc362751100][bookmark: _Toc362751414][bookmark: _Toc362751595][bookmark: _Toc362752274][bookmark: _Toc362752417][bookmark: _Toc362753221][bookmark: _Toc362753732][bookmark: _Toc362840579][bookmark: _Toc382279110][bookmark: _Toc382737954]The cost and schedule baseline and hierarchical relationships are defined in a Work Breakdown Structure. Detailed cost estimates are being developed using appropriate standard estimating methodologies, and are integrated with the work scope definition.  Schedules and plans have been developed using a disciplined approach that integrates the work scope with the cost estimate.  Resources defined in the detailed estimate are applied to the tasks established in the schedule to generate a time-phased budget.  These resource-loaded schedules are then aligned to the budget profile and this establishes the schedule and cost baseline. This baseline establishes the Budgeted Cost for Work Scheduled (BCWS) which is used to measure project performance.

[bookmark: _Toc467056840][bookmark: _Toc246319811][bookmark: _Toc257036062]Project Performance
Project performance integrates the work authorization with the funds management and accounting processes to provide a performance analysis capability that is used for reporting to both LANL management and the LBNE-PO.

Funds management is based on funds authorized by the LBNE-PO allocated to the individual institutions in accordance with the baseline estimate and the needs of the project.  Funding is planned to occur once or twice each year.  Work authorization is provided for each institution through the Institutional MOU process which defines the full work scope, including deliverables, and establishes the fiscal year funding. A yearly amendment to the Institutional MOU specifies the funding ceiling for each institution for each subsystem. Standard accounting processes are used to collect actual costs for completed work and to define the funds available for the remainder of the fiscal year.  Performance analysis is provided through processing the schedules where comparisons are made between Budgeted Cost for Work Performed (BCWP) and (BCWS) as well as between BCWP and Actual Cost of Work Performed (ACWP).  These comparisons provide a determination of project status, and help identify potential problems that cause schedule and cost variances.

The rudiments of performance analysis are embedded in the PMCS.  The resource-loaded schedules generated during baseline development require status on a monthly basis and a comparison of BCWP and BCWS will yield a Schedule Variance (SV) that can be isolated to the specific task or tasks causing the variance.  Also a comparison of BCWP and ACWP will yield a Cost Variance (CV) that can be attributed to the specific task or tasks causing the variance.  This information can be used to establish corrective actions that will mitigate the problems.

[bookmark: _Toc467056841][bookmark: _Toc246319812][bookmark: _Toc257036063]Reporting (Need to update when LBNE-PM provides guidelines)
A status report is issued each month to the LBNE-PO that contains the following information:

· ND-PM’s overview  and assessment of the project
· A narrative describing the status of technical work, significant project accomplishments, problems and corrective action if applicable
· A milestone schedule and status report at WBS level 3, identifying completed milestones, slippage and the percentage planned and completed based on cost performance data
· Milestone Log
· Critical path items will be identified for each WBS level 3 System
· A Cost Performance Status Report at WBS level 3 identifying BCWS, BCWP, ACWP, SV, CV, Budget at Completion (BAC), Estimate at Completion (EAC) and Variance at Completion (VAC)
· Variance analysis and corrective action plans where applicable

Reporting processes are employed to provide timely, accurate periodic progress reports which enable analysis, evaluation, and corrective action of work scope, schedule, and cost performance against the approved baseline.

[bookmark: _Toc246319813]Technical Reports
The responsible person in each institution for each system writes the progress by Level 4 WBS each month.  Each item should refer to the appropriate WBS element and any relevant milestones which are completed.  This is done through a web-based reporting application and is due on the 5th of the next month.  Each System Manager analyzes the input and writes a short summary, which is due by the 15th of the month.  The ND-PM then edits the report, writes an introduction, and submits the report to the LBNE-PO by the 25th of the month.  

Financial Reports
Each institution reports on each relevant WBS item.  The financial report is supposed to be completed on the 15th of the month using the web-based reporting application.  Reports are provided to the System Managers and to the LBNE-PO.

Written reports on the status of the ND Sub-project are submitted regularly, as specified in Table 7-1.
[bookmark: _Toc386968369][bookmark: _Toc386968543][bookmark: _Toc386969386]Table 7-1:  Periodic Reports to LBNE

	REPORT
	FREQUENCY
	SOURCE
	RECIPIENTS

	Project Status
	Monthly
	ND Participants
	LBNE Project Staff
P-DO
Project Advisory Panel (PAP) Technical Board



[bookmark: _Toc382737955][bookmark: _Toc386505948][bookmark: _Toc246319816][bookmark: _Toc257036064]Change Management
The Change Control Process outlined in Figure 7-2 is used to control changes to the Technical, Cost and Schedule Baselines within the ND project.  The membership of the Change Control Board (CCB) consists of the following:
	Chair – ND-PM
	System Managers
		Water Containment
		PMTs
		Electronics
		Calibration
		Water System
		Computing
		Integration/Installation/Safety
	Project Office
		Chief Engineer
		Project Planning Specialist

Baseline Change Proposals (BCP) for changes to the detector Technical, Cost and Schedule baselines are referred to the CCB.  The following changes are required to be submitted for consideration by the CCB:

	Any change that affects the interaction between various detector systems, the interaction region, and the hall safety issues.  Such changes also require the concurrence of the LBNE Change Control Board.

	Any change that impacts the performance, the cost or schedule baselines within established thresholds, of the ND deliverables.


The CCB considers the change and its impact, consulting, when necessary, with appropriate outside technical experts.  Thresholds for the approval of changes to the detector configuration, cost and schedule are summarized in Table 7-3 along with those responsible for each level of change.  After the CCB recommends action on the BCP, the ND-PM approves or rejects the BCP.  The BCP is sent to the LBNE Spokesperson for approval. If it is rejected it goes back to the System Manager for revision. The LANL P-DO is also required to approve all BCPs involving a cost or schedule change.  LBNE-PO is notified for the change. Upon approval, the change is incorporated into the baseline.  An audit trail is provided for each change.

Contingency funds are held by the LBNE-PM.  Contingency funds may be allocated in response to requests for funds required in excess of the base cost.  Such requests are reviewed and approved in accordance with the change control procedures.


[bookmark: _Toc403547893][bookmark: _Toc414279304][bookmark: _Toc343573875][bookmark: _Toc343574062][bookmark: _Toc343583506][bookmark: _Toc343593509][bookmark: _Toc343929319][bookmark: _Toc344172525][bookmark: _Toc344267350][bookmark: _Toc352988847][bookmark: _Toc362757370][bookmark: _Toc386968542][bookmark: _Toc386969385] 		      Figure 7-2:  ND Change Control Process (Level 3 in Table 7-3)  


Table 7-3:  ND Change Control Thresholds (Level 3)

	
	Level 1
DOE Project Manager
	Level 2
LBNE-PM
	Level 3
ND-PM and LANL P-DO

	Technical
	Changes to the project purpose or goals.
	Changes to the baseline list of deliverables.  
	Changes that do not affect the Level 2 and Level 3 control items.  

	Cost
	Changes to the Total Project Cost.  

	Changes to the Level 3 Cost Baseline

	Changes to the cost baseline at WBS Level 4 of < $300,000 that do not change the ND TPC.  

	Schedule
	Greater than 6-month change in a Level 2 milestone 
	Greater than 3-month change in a Level 3 milestone.  
	Any change in a Level 4 milestone.  



[bookmark: _Toc246319817][bookmark: _Toc257036065][bookmark: _Toc386505949][bookmark: _Toc467056842][bookmark: _Toc343573347][bookmark: _Toc343583768][bookmark: _Toc343593475][bookmark: _Toc343929205][bookmark: _Toc344172427][bookmark: _Toc344267304][bookmark: _Toc352988447][bookmark: _Toc362749850][bookmark: _Toc362750504][bookmark: _Toc362751103][bookmark: _Toc362751417][bookmark: _Toc362751598][bookmark: _Toc362752277][bookmark: _Toc362752420][bookmark: _Toc362753224][bookmark: _Toc362753735][bookmark: _Toc362840582][bookmark: _Toc382279113][bookmark: _Toc382737956]Procurements
The ND Sub-project has defined procurements over $100k as major and subject to PO tracking and control.  These are listed in Appendix 8. ND-PM approval is required before a bid is solicited for a major procurement. The ND-PM is notified at least two days prior to an actual contract award.

[bookmark: _Toc246319818][bookmark: _Toc257036066]Host Laboratory Oversight
As discussed earlier, the LANL P-DO has been charged by DOE with management oversight responsibility for the ND activities.  The LANL P-DO has appointed a Project Advisory Panel (PAP) consisting of individuals outside of the ND Project with expertise in the technical areas relevant to the project and the management of large projects, to assist him in carrying out his oversight responsibility.  The PAP meets generally once per year, or more frequently if required.  The primary mechanism for performing this oversight role is attendance at the ND-PM periodic technical reviews of the ND systems, followed by discussions among the attending PAP members with Project principals and System Managers. If necessary, additional other mechanisms may be employed as deemed necessary to exercise the oversight function.  These may include special reviews or meetings and attendance at DOE reviews of the ND Sub-project. The PAP reports to Laboratory management by means of oral discussions plus a written report following each significant PAP review. PAP reports are transmitted to LBNE-PO.

[bookmark: _Toc386505950][bookmark: _Toc467056843][bookmark: _Toc246319820][bookmark: _Toc257036067]Meetings with LBNE
There are weekly coordination meetings between the LBNE project management personnel and ND project management personnel for problem identification, discussion of issues, and development of solutions.  
[bookmark: _Toc335193572][bookmark: _Toc335206978][bookmark: _Toc335208117][bookmark: _Toc335462263][bookmark: _Toc343511172][bookmark: _Toc343573348][bookmark: _Toc343583769][bookmark: _Toc343593476][bookmark: _Toc343929206][bookmark: _Toc344172428][bookmark: _Toc344267305][bookmark: _Toc352988448][bookmark: _Toc362749851][bookmark: _Toc362750505][bookmark: _Toc362751104][bookmark: _Toc362751418][bookmark: _Toc362751599][bookmark: _Toc362752278][bookmark: _Toc362752421][bookmark: _Toc362753225][bookmark: _Toc362753736][bookmark: _Toc362840583][bookmark: _Toc382279114][bookmark: _Toc382737957][bookmark: _Toc386505951][bookmark: _Toc467056844][bookmark: _Toc246319821][bookmark: _Toc257036068]Periodic Reviews
[bookmark: _Toc381611562]ND participates in the LBNE Project reviews, both internal and external to the Collaboration, that are organized by the LBNE-PO or DOE. The purpose of these reviews is to provide a critical perspective and important means of validating designs, plans, concepts, and progress.  In addition to this ND-PM may set up internal review committees to provide technical assessments of various ND activities, as he/she considers appropriate.  Normally, all review reports are made available to members of the ND.  However, if a particular report contains some material that, in the opinion of the authority to which the report is addressed, is too sensitive for general dissemination, that material may be deleted and replaced by a summary for the benefit of the project.
[bookmark: _Toc382737958]
[bookmark: _Toc467056845][bookmark: _Toc246319822][bookmark: _Toc257036069]Supporting Functions
[bookmark: _Toc382737959][bookmark: _Toc467056846][bookmark: _Toc246319823][bookmark: _Toc257036070]Quality Assurance
The overall LBNE management has established a Quality Assurance Plan (QAP) to assure that the detector systems will achieve the technical requirements and reliability needed for operations.  Furthermore, the ND-PM is responsible to develop and implement a Quality Assurance Plan relevant to the ND systems.  The ND-PM is expected to designate a Quality Assurance Representative (QAR) with the authority and organizational freedom to identify potential and actual problems that could result in a degradation of quality, to recommend corrective actions, and to verify implementation of solutions. 

Quality Assurance is an integral part of the design, procurement, fabrication, assembly and test of all the systems that are part of the ND Sub-project.  The ND-PM has the overall responsibility for quality assurance.  In general, the ND System Managers have the quality assurance responsibilities for their systems including the following aspects of quality control:

· Identification of those areas, concepts and components which require in-depth studies, prototyping and testing 
· Incorporation of necessary acceptance tests into plans and specifications.
· Verification of system performance requirements.
· Documentation of procedures and test results for the fabrication and procurement phase.

[bookmark: _Toc382737960][bookmark: _Toc467056847][bookmark: _Toc246319824][bookmark: _Toc257036071]Environmental Safety & Health
The overall LBNE Management has established an ES&H program at FNAL to assure that the detector systems conform to the safety standards.  Again, the ND-PM has the overall responsibility for ensuring that the systems comprising the ND Sub-project satisfy all relevant LBNE-specified safety regulations and that all institutional ES&H requirements are fully met for ND work performed in those institutions.  In general the ND System Managers have responsibility for ES&H issues within their own systems including the following:

· Reviewing designs, procedures and practices to identify ES&H potential hazard considerations.
· Assuring that ES&H requirements are met and procedures are followed correctly.

[bookmark: _Toc467056848][bookmark: _Toc246319825][bookmark: _Toc257036072]Property Management
All property will be managed in accordance with established practices of the participating ND institutions.  

[bookmark: _Toc467056849][bookmark: _Toc246319826][bookmark: _Toc257036073]Organization of the ND Project Office (ND-PO)
The ND-PO is located at Los Alamos National Laboratory.  The ND-PO provides technical coordination, financial and project management support to the ND-PM.  

The Chief Engineer provides the required technical coordination and support for the overall ND Sub-project.  Their duties and responsibilities include:

· Reviewing and validating the rationale and accuracy of technical system cost estimates and schedule baselines.
· Establishing procurement plans.
· Reviewing the feasibility and accuracy of production plans and technology choices.
· Coordinating Quality Assurance, Environmental, Safety and Health issues and compliance.
· Assessing technical and work progress at the collaborating institutions and their vendors.
· Assisting in overall ND integration and installation.
· Serving as members of the Change Control Board.

The Project Planning Specialist has the following duties and responsibilities:
· Developing and maintaining the integrity of the Budget Baseline, Milestone Baseline, Contingency, Baseline Change Proposal (BCP) System.
· Establishing the annual funding requirements for each Institution.
· Serving as a member of the Change Control Board.
· Developing and validating the accuracy of the Earned Value reporting system
· Reporting cost performance
· Variance Analysis
· Developing and maintaining the resource loaded project schedules
· Validating consistency of resource loaded schedules with project funding profile 
· Establishing schedule links and verifying schedule logic 
· Accessing, on a monthly basis, the status of both Earned Value and activity progress of project schedules on a monthly basis
Performing Critical Path Analysis including identification of critical path items for remedial action 

[bookmark: _Toc467056850][bookmark: _Toc246319827][bookmark: _Toc257036074]Review and Modification of this Project Management Plan
After adoption, this Project Management Plan is periodically reviewed by ND-PO, LBNE-PO and the System Managers.  Proposals for its modification may be initiated by the ND-PM, the Technical Board, the LANL ALD, and the LBNE-PO.  Significant changes to the plan require coordination with the LNBE-PM. Modifications of the Project Management Plan will require approval of the ND-PM, the LBNE-PM, and the LANL ALD.

Appendix 1 – WBS Summary



























Appendix 2 - WBS Dictionary 

	WBS
	Name
	WBS Dictionary

	1.3
	Near Detector Complex
	Design, construct, install and commission the suite of detectors comprising the Near Detector Complex.  Define the analysis strategies and measurements to be taken to maximize the LBNE oscillation sensitivity.

	
	
	

	1.3.1
	Management
	This element includes the project management for the NDC.  NDC milestones are defined here.  NDC-wide scheduling and costing happens here.  Safety, civil interface, integration and installation are managed from here including all NDC reviews.

	1.3.1.1
	Milestones
	The NDC milestones are defined here.  Lower-level milestones are defined in each system under the management elements.

	1.3.1.2
	Project Controls
	Scheduling, costing and reporting happens here.

	1.3.1.3
	Safety
	The safety management for the whole sub-project is represented by this element.  Each detector system must be reviewed and vetted by those responsible for this element.

	1.3.1.4
	Infrastructure Interface
	This is where the interface between the NDC technical components and those reponsible for the conventional construction:  near neutrino hall, beamline, takes place.  The responsible person must inform the conventional construction of power and climate needs as well as hall, crane and lift sizes based on the needs of each NDC system.

	1.3.1.5
	Integration
	This element represents the work to integrate one NDC system, sub-system or sub-system component with another one.  This does not represent integration with the hall or other infrastructure as that is captured in the Infrastructure Interface element.

	1.3.1.6
	Installation
	The work required for installation of all NDC systems is defined here.  This is done in close coordination with the responsible people for Infrastructure Interface and Integration.  The installation plan is input to the resource loaded schedule built in the Project Controls element.

	
	
	

	1.3.2
	Measurement Strategy
	This element represents all of the simulation and calculation to define the measurement strategy for the NDC.

	1.3.2.1
	Management
	Milestones and priorities for calculations and simulations are set here.

	1.3.2.2
	Appearance
	Work required to define the appearance neutrino oscillation analysis strategy is captured here.

	1.3.2.3
	Disappearance
	Work required to define the disappearance neutrino oscillation analysis strategy is captured here.

	1.3.2.4
	Spectral Differences
	Work required to define the strategy to handle the far/near spectral differences is captured here.

	
	
	

	1.3.3
	Beamline Measurements
	All measurements required to characterize the hadron and muon fluxes off of the target/horn configuration and calculate the resultant neutrino spectrum are captured in this system.

	1.3.3.1
	Management
	Milestones and project management for this system are captured here.

	1.3.3.2
	Michel Electron Detector
	This includes all effort and materials to design, construct, install and commission detectors to be located in the beamline absorber region.  

	1.3.3.3
	Muon Ion Chamber
	This includes all effort and materials to design, construct, install and commission detectors to detect the muon fluxes after the beamline absorber.

	1.3.3.4
	Hadron Ion Chamber
	This includes all effort and materials to design, construct, install and commission detectors to detect the hadron fluxes just before the beamline absorber.

	1.3.3.5
	Low Intensity Hadron Spectrometer
	This includes all effort and materials to design, construct, install and commission detectors to be deployed in special (probably low intensity runs) to detect the hadron fluxes just after the target/horn assembly.

	1.3.3.6
	External Hadron Measurements
	This includes all effort and materials required to utilize external hadron production measurements to characterize the hadron, muon and neutrino fluxes produced in LBNE.

	
	
	

	1.3.4
	Neutrino Measurements
	All neutrino measurements required to characterize the neutrino beam and to precisely predict the signal and background in the far detector complex is captured in this system.

	1.3.4.1
	Management
	Milestones and project management for this system are captured here.

	1.3.4.2
	Water Cherenkov
	This includes all effort and materials to evaluate the utility of a water Cherenkov detector in the near neutrino hall and to subsequently design, construct, install and commission such a detector.

	1.3.4.3
	Water Fine-Grained Tracker
	This includes all effort and materials to design, construct, install and commission a fine-grained tracking detector with an H2O target in the near neutrino hall.

	1.3.4.4
	Liquid Argon TPC
	This includes all effort and materials to design, construct, install and commission a liquid argon time-projection chamber in the near neutrino hall.

	1.3.4.5
	Neutrino Flux Detector
	This includes all effort and materials to evaluate the utility and viability of a neutrino flux detector based on a hydrogen and deuterium neutrino target.  If found viable, this element will also represent the effort and materials required to design, construct, install and commission such a detector.

	
	
	

	1.3.5
	Magnets
	This system captures all magnets and magnetic systems required for any NDC detector.

	1.3.5.1
	Management
	Milestones and project management for this system are captured here.

	1.3.5.2
	Detector Magnets
	This includes all effort and materials to locate pre-existing magnets or to design, construct, install and commission magnets in or around any NDC detector system that requires a magnetic field.

	1.3.5.3
	Hall Magnetization
	This includes an analysis of the viability and suitability and subsequent design, construction, installation and commssioning of any magnetic system designed to magnetize the entire near neutrino hall.

	
	
	

	1.3.6
	DAQ
	This system captures the consolidated NDC DAQ system.  Individual sub-system DAQs will engage in two-way communication with this system.  This system will issue global triggers to the individual DAQs.  This system will build events and transfer them to a storage system.  This system will define a global NDC time based on a GPS.

	1.3.6.1
	Management
	Milestones and project management for this system are captured here.

	1.3.6.2
	GPS
	This element encompasses all hardware and software required to deliver GPS time-stamps to the system.

	1.3.6.3
	Neutrino Hall DAQ
	This includes all effort and materials to design, construct, install and commission a near neutrino hall global data acquisition system.

	1.3.6.4
	Beamline DAQ
	This includes all effort and materials to design, construct, install and commission a global data acquisition system for all beamline measurements.

	
	
	

	1.3.7
	Computing
	This element comprises all effort to provide computing hardware and software for online and offline data analysis.

	1.3.7.1
	Management
	Milestones and project management for this system are captured here.

	1.3.7.2
	Online Computing
	This includes all effort and materials to design, construct, install and commission online computing systems for realtime data analysis and detector evaluation including slow control systems for all detectors in the NDC.

	1.3.7.3
	Offline Computing
	This includes all effort provide access to offline computing systems for including software for simulation and data analysis.
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Appendix 4 – Project Schedule


Appendix 5 – ND Organization Chart




Appendix 6 - Project Deliverables

Appendix 7 – Project Costs 
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Appendix 8 – Funding Profile by Level 3 System
(To be supplied at a later date)
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