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Director’s Preliminary Review of NOνA – July 2005
July 18 – 20, 2005

	No.
	Committee Recommendation
	NOA Response

	2.1
	Define the way you will use the detector to discriminate electrons and various backgrounds. Use this method to show the optimization steps used to define the basic detector parameters (cells size, light yield/MIP, uniformity of response, energy resolution, calibration requirements, …). Management should adopt the basic technical parameters.
	Closed.  See section 3.5 of the NOvA CDR.

	2.2
	The Project engineer should insure himself that all the R&D results are engineered to his satisfaction. Appropriate engineering calculations and notes should record any test on small-scale models and show the expected behavior of large-scale elements.
	Closed.  Engineering notes are stored in NOA’s DocDB and there are many notes dealing with the behavior of large-scale elements.  The Project Engineers and Project Chemist attend weekly meetings open to the Collaboration where R&D is the primary topic, weekly Technical Board meetings where R&D results and activities are discussed and design reviews of specific components.

	2.3
	The Management and the Project Engineer must adopt a Document/Process Control system to insure Configuration control and uniformity of assembly among the project factories.
	Closed.  NOA has implemented a Configuration Management Program (NOnA-doc-131) and identified a Configuration Manager (E. McCluskey).  A list of items under configuration control can be found in NOnA-doc-2670.

	2.4
	Mixing of the liquid scintillator appears to increase the risk of the project.  Management should consider adopting bulk purchase of the scintillator as a baseline at this point.
	Closed.  We solicited bids from the two known vendors for liquid scintillator, Bicron and Eljen.  Both declined to bid on the quantity we require.

	2.5
	Upon determination of the minimum specification on light yield, continue, if necessary, light yield R&D exploring fibers with higher WLS concentration or PVC with more TiO2.
	Closed.  As the result of a 2-year long R&D program we have optimized the reflectivity of the PVC extrusions.  We continue to test the light output of an ensemble of fibers in PVC cells filled with liquid scintillator (vertical slice test) to optimize the K27 concentration of the WLS fibers and to possibly tweak the fluor concentration of the liquid scintillator.

	2.6
	Continue to refine and develop the QA specs and assembly procedures for the factories.
	Closed.  Documented in NOnA-doc-2804.  We expect small improvements will continue through the R&D process and the construction of modules for the IPND.

	2.7
	Start investigating the possible module factory sites for availability of space and facilities to insure a proper production flow. 
	Closed.  There is a single module factory and it will be located near the University of Minnesota in Minneapolis.  NOnA-doc-2849, NOnA-doc-2574

	2.8
	Explore multiple vendors and quotes for “high value” or “highly repetitive tasks”: PVC, mineral oil, optical connectors, PC boards, shipments, etc
	Closed.  We have solicited bids from multiple vendors for PVC, mineral oil, fiber, etc.  It is management policy to seek as much competition as possible for all detector components.

	2.9
	Converge as quickly as reasonably possible on the assembly of a full 8 plane, 15m x 15m super-module to explore the feasibility of the assembly and lifting conceptual ideas.
	Closed.  We have abandoned the 8-plane sub-blocks and now construct the detector from 31-plane blocks.  This is addressed in Chapter 16 of the NOvA CDR.

	2.10
	Coordinate the logistics of the detector assembly and shipment (both at the factories and at the Far Site) through the appointment of a Logistics Engineer.
	Closed.  When this recommendation was made we had 3 factories and much more complicated logistics.  We now have just one factory and a much simpler model, so we think that the L2 managers and their designees can easily handle the logistics.

	2.11
	(To the Lab) Adequate funding at the level of 1M$ /year for detector development should be in place to insure the success of the R&D Program.
	Closed.  N/A

	3.1
	It is critical to the project for a determination to be delivered on the “construction” within a grant issue.  This has the potential of causing delays if not resolved early in the design phase.  (to be addressed as a Management comment)
	Closed.  The site and building at Ash River are being funded through a Cooperative Agreement.  This has been in place for some time now and is fully integrated into the NOA Project.

	3.2
	Investigation into the applicability of Space Offset policy for new construction needs to be completed.  This could potentially impact cost if demolition becomes necessary to offset the new construction square footage.
	Closed.  The site and building will be owned by the University of Minnesota.  DOE space offset rules don’t apply.  We’re also excavating a cavern adjacent to the NuMI tunnel for the Near Detector (~ 1000 cubic yards).  Space offset rules do apply in this case.  This space will be subtracted from Fermilab’s existing space bank.  Cost = zero as the demolition of banked space is already done.

	4.1.1
	The Current APD, ASIC, and board development plans should be fully supported to demonstrate performance ASAP. 
	Closed.  These activities are fully supported and coasted as part of the Project and they appear in the Open Plan Cost & Schedule.

	4.1.2
	Future reviews would benefit from (at least) a few examples showing the change in physics sensitivity as a function of the technical requirements.  These could include signal to noise, dynamic range and cross-talk.
	Closed.  See discussion in Chapters 3 and 13 of the NOvA CDR.

	4.1.3
	A complete resource loaded schedule should be developed. This should include milestones for significant technical decision points (eg type of ASIC to use, cooling method of TEC), and include tasks and effort leading up to these decisions.  Methodology for reaching decisions should be clear.  The costs should be updated to reflect correct number of modules / boards. 
	Closed.  This has reviewed by Fermilab, OHEP (CD-2/3a review) and an EIR.

	4.1.4
	A technical requirements document should be developed.  Combining the FE, Trigger and DAQ requirements seems appropriate given the overlap of issues such as buffering and timing.  At a minimum the requirements for Signal to noise, dynamic range, cross-talk and linearity should be included.  The needs for slow control, readout and monitoring (e.g. LV and temperature) would also be appropriate. Requirements for Supernova search should be clearly differentiated as they drive some of the technical choices.  
	Closed.  We have a long list of requirements documents in our document database.  See in particular NOnA-doc-147 and NOnA-doc-641.

	4.2.1
	A technical requirements document should be developed.  Combining the FE, Trigger and DAQ requirements seems appropriate given the overlap of issues such as buffering and timing.  In addition to the rate and buffering requirements of the DAQ, the requirements for the front-end including buffering, sparsification of data, and time-stamping of “events” should be addressed.  The buffering needs for the integrated system should be considered.  Requirements for Supernova search should be clearly differentiated as they drive some of the technical choices.
	Closed.  We have a long list of requirements documents in our document database.  See in particular NOnA-doc-147, NOnA-doc-34 and NOnA-doc-641.  The DAQ requirements document is separate from the requirements for the front-end electronics.  The Project Electronic Engineer and the L2 Manager for electronics and DAQ have made sure the requirements are consistent and compatible.

	4.2.2
	The experiment should plan on using prototype detector as vertical slice test of FE electronics and DAQ/Trigger.  This should include as much of the infrastructure as possible (eg TE cooling).  This could also provide a platform for online software development (monitoring, event displays).  Preparation for operation the prototype detector can be used to motivate the system engineering and software design.
	Closed.  A vertical slice test was performed at Cal Tech.  The primary purpose was to optimize the specifications of the WLS fiber and liquid scintillator.  The IPND served as a test bed for online software development.


	4.2.3
	Thinking about integration of slow controls and monitoring should begin immediately.
	Closed.  

	5.1
	Concentrate on converging on design of the detector/electronics and assembly tooling/procedures. 
	Closed.  The milestone “IPND Ready To Take Data” has been met.

	5.2
	Develop prioritized list of R&D tasks. Funds needed to perform critical R&D to finalize detector design have to be provided to the Collaboration by Fermilab and Collaboration groups.
	Closed.  We typically do this at least once a year when the amount of available funds becomes known.  While all R&D after CD-0 is included in the Project, R&D after CD-3 is included in our funding profile and the available funds should be more predictable.

	5.3
	Converge on selection of “adhesive” to hold parts of modules and detector planes together and start long term tests of the choice(s).
	Closed.  We have identified an adhesive that meets our requirements.  

	5.4
	Identify Collaboration groups/members to be involved in the detector installation, assembly and commissioning.
	Closed.  

	5.5
	Construct ~full size ~8 planes sub-unit to develop/verify assembly and testing procedures and finite element analysis calculations.
	Closed.  Plans have evolved away from 8-plane sub-blocks to 31-plane blocks.  We’ve built small-scale prototypes to compare with FEA calculations and a full-height, partial width prototype filled with water is planned.

	6.1
	We recommend a modification to the WBS that makes the far detector structure (WBS 1.5) more similar to the procurement items.
	Closed.  The WBS has evolved considerably since this initial review.  It has been reviewed numerous times and found to be adequate in its current state.

	6.2
	We recommend that effort begin immediately to draft the AEP, PEP, and PMP.
	Closed.  

	6.3
	Requirements documents should be generated wherever they are not currently complete.
	Closed.  We have a long list of requirements documents.  The list, with links to the documents can be found here.

	6.4
	We recommend that the level 2 management positions be filled as soon as possible, so that resource loaded schedules can be developed.
	Closed.  

	6.5
	Given the likely limited R&D funds available, the R&D program must be strongly focused and prioritized. The project must clearly understand which tasks are to be funded by R&D, and what could be funded after CD-1 by PED funds.
	Closed.  Because NOvA is an MIE and not a line item we did not have PED funds, but we have spent our available R&D funds based on our established priorities.

	6.6
	Project management costs should be reviewed and compared to similar projects.
	Closed.  

	6.7
	Fermi procurement personnel should be brought on board and fully integrated into the planning for executing the three large procurements in time to be ready to participate in a CD-1 review. 
	Closed.  Bob Cibic has been intimately involved for several years and a number of others from his organization have also contributed.

	6.8
	Development of the PMG membership list should continue, and should consider adding a University of Minnesota representative.
	Closed.  

	6.9
	A schedule for the steps leading to CD-3 approval has been developed by the Fermilab Office of Project Management Oversight.  This schedule is a useful tool, and illustrates the critical path for completion of the project.  We recommend that the preparation for the Critical Decision 1 (CD-1) review be given the highest priority at this time.  This preparation will require dedicated level 2 managers, and probably a single contact person for the coordination of the AS/PEP/PMP documentation.  This preparatory work is largely within the control of the physicists in the collaboration.
	Closed.  

	6.10
	We encourage the collaboration to prepare for a CD-1 with an incomplete/imperfect plan for the procurement of scintillator, manufacture of extrusions, and assembly of modules, if a redirection of effort can expedite the first steps in the DOE approval process.  These are details of the design that can probably be completed after CD-1 approval.  This approval may also free up funds for the design work and first run of parts for the full detector.  Preparation for a CD-1 review can proceed independently of the availability of R&D funds from the laboratory or other external issues.
	Closed.  

	7.1
	Continue to develop and refine the WBS to the lowest level deliverables and then start to develop the resource loaded schedule.
	Closed.  This has been reviewed at the CD-2/EIR level.

	7.2
	Identify the Level 2 and 3 Managers quickly in order to support the development of the detailed resource loaded schedule
	Closed.  

	7.3
	The Review Committee believes that both the TEC and R&D estimated costs appear to be low.  It is felt that both Base and Contingency estimates need to be increased, but an actual dollar amount could not be recommended.  Further scrubbing of the cost estimate will be accomplished by R&D leading to better definition of tasks and the development of a resource loaded schedule.  The following are some examples where cost increases are recommended:
· The base estimate for Liquid Scintillator (WBS 1.2) should be increased for purchasing premixed scintillator in order to transfer the risk associated with NOvA mixing the scintillator.  Additionally increase the contingency estimate to cover risk of the impact of increasing oil prices.
· Estimated square footage for painting the building interior wall for secondary containment was low by a factor of 2.  Increase of $90K.
· Project Management WBS 1.6 and 2.6 to be increased for additional Level 2 managers, additional project office staff, increase Supplies & Software (currently $5K per year) and increase travel (currently $4K per year per L1/L2)
	Closed.  The cost and schedule has evolved considerably since this recommendation was given.  The cost and schedule has been scrutinized at CD-2 reviews by Fermilab, OHEP and an EIR and found to be adequate.
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Director’s CD-1 Review of NOνA – April 2006
April 4-6, 2006









	No.
	Committee Recommendation
	NOA Response

	2.1
	The description of the goals of the experiment and translation of that goal into high-level requirements at the beginning of Chapter 1 the CDR is a bit choppy.  It needs editing to make it clearer to the non-neutrino expert.  The later portions of Chapter 1 and chapter 2, where the detector design is compared to the requirements are very clear as is.
	Closed.  The NOvA CDR was revised and completed prior to CD-1.

	3.1
	Conceptual Design Report for site and building section is incomplete.  Sections should at least have drafts inserted prior to the CD-1 review.  The WBS elements identified in the CDR do not coordinate accurately with other documents such as the Basis of Estimate and the Open Plan resource-loaded schedule.
	Closed.  

	3.2
	Review of the Basis of Estimate and the building cost documentation shows inconsistencies in the WBS elements, pricing and activities.  These documents need to be coordinated for flow through from one to the other.  Detailed drill down cannot be completed if these documents do not work together.
	Closed.  The BOEs, Cost and Schedule and project documentation were all scrubbed for consistency prior to CD-2 reviews.

	3.3
	Resolution of 1) amount and location of land to be purchased and 2) if U of Minn will construct and own the facility should be resolved very quickly, as this has the potential to complicate ability to hire A/E firm for advanced conceptual design, and for solicitation for construction work (or alternatively, the design/build contract).
	Closed.  These issues were all resolved and a Cooperative Agreement with the University of Minnesota is now in place and functioning.

	4.1
	The Basis of Estimate and the CDR need to be synched across the project
	Closed.  See 3.2 above

	4.2
	Finish flushing out the sections of the Basis of Estimate, to include the other elements of costs related to each commodity
	Closed.  The BOEs, Cost and Schedule and project documentation were all completed and scrubbed for consistency prior to CD-2 reviews.

	4.3
	The Level 2 managers should utilize the management tools available (i.e. Open Plan)
	Closed.  The Level 2 managers have learned to use the available tools over time.  Many run a desk-top version of Open Plan while others rely on the Cost and Schedule books that have been printed and bound.

	4.4
	The CDR should include a discussion on the available alternatives, and how the decision was reached to do much of the work in-house, as opposed to sub-contracting for theses services, such as mixing, assembly, etc.
	Closed.  A section was added to the NOvA CDR on subcontracting of scintillator blending, though it was already mentioned in the Value Management Section.

	4.5
	Because the base-line plan for scintillator is now in-house mixing of components and only small samples have been mixed to date, the experiment should proceed with a plan to demonstrate that they can successfully use an Iso-Tanker (which is designed for shipping, not as a mixing vessel) for making up a full tanker batch of scintillator.
	Closed.  We mixed scintillator on site in a tanker truck for the IPND.

	5.1
	The collaboration should concentrate on finishing the R&D stage as well as the design of detector elements and tooling required for extrusion modules production.
	Closed.  Designs may get tweaked before final production begins.

	5.2
	The R&D tasks to be accomplished should be well documented, including costs, with clear priorities set.
	Closed.  This has been included in our Cost and Schedule.

	5.3
	As the cost of extrusion module parts is relatively low, but module design is critical to the structural integrity and physics performance of the detector, we recommend that a substantial “safety factor” be included in the module design.
	Closed.  NOVA-doc-2336 describes a full FEA calculation of the stresses on a bottom end seal of a filled extrusion module supported by a block base pallet. Calculations using a variety of boundary conditions give safety factors between 3.4 and 5.0 against failure of the end-seal bond. The safety factors for the shear and peel stresses on the adhesive holding the extrusions together are around 4.6 and 3, respectively.

	5.4
	Add extra milestones to help monitor project progress. During assembly sites setup as well as during modules production. For example, first production module delivered, 10%, 50%, and 100% of modules production accomplished.
	Closed.  A full set of milestones have been developed and included in the Cost and Schedule. Fermilab, OHEP and an EIR have reviewed these milestones.

	5.5
	Add to the cost estimate and schedule resources needed for safety documentation and training. 
	Closed.  

	5.6
	Samples of all module elements made of selected materials should be obtained as quickly as possible, prototype module(s) assembled and used to verify that detector parameters satisfy NOvA specifications. 
	Closed.  This has been an ongoing process for over a year.  This is also one of the purposes for the Integration Near Detector Prototype.

	5.7
	Detailed quality control specifications and procedures should be developed for use during module production. Special care should be taken for leak checks.
	Closed.  QA/QC is embedded into every relevant task in NOA, including module production.  General module QA is described in NOnA-doc-909 and leak testing is described in NOnA-doc-700.  

	5.8
	Development of database to track assembly and testing of 24 thousand extrusion modules is needed.
	Closed.  

	5.9
	Cost estimate has to be updated to include travel costs between assembly sites, vendors, Labs and Universities.
	Closed.  

	5.10
	The schedule and cost estimate should continue to be updated as information from vendors and R&D studies become available.
	Closed.  We agree.

	6.1
	Better preparation is recommended for future reviews to give the proponents an opportunity to demonstrate their detailed understanding of NOvA electronics and the data acquisition system. We have the following suggestions:
Every L3 manager is encouraged to have a presentation prepared for breakout sessions, with an overview presented by the L2 manager.
Technical information should be consistent in the presentations.
Documents should be made easily accessible to reviewers
Subproject cost and schedule information (such as M&S and labor profiles) should be included in presentations or made readily available on the project website.
	Closed.  We have implemented these suggestions for subsequent reviews.

	6.2
	The collaboration should quickly identify and apply new individuals and groups to provide effort for 2.6.3 (Readout Infrastructure) and 2.7.4 (Slow Control).
	Closed.  Readout infrastructure tasks are adequately covered but we still have to identify people for slow controls. 

	6.3
	The subproject management team should quickly develop a plan for the slow control system, in accordance with a recommendation from the previous Director’s Review.
	Closed.  A plan was developed.

	6.4
	The two subprojects (Electronics and DAQ) have a common L2 manager and should develop more cohesive management integration.
	Closed.  The electronics and DAQ groups have a phone meeting once a week and have been doing so for the past year.

	6.5
	Scrub the WBS to include missing dependencies and level resources.
	Closed.  This was done prior to CD-2 reviews.

	6.6
	Develop technical requirements for databases needed for the NOvA project.
	Closed.  See 5.8 above.

	6.7
	The electronics subproject plans to have 5% electronics spares.  The basis for this decision showing that 5% is both necessary and sufficient for a 6-year run should be documented. 
	Closed.  We are planning on 6% spares for the APDs since these are custom devices.  We are looking at a similar number of spare ASICS, but the actual number will depend on the device yield.  We are buying 6% spare TE coolers because of their known lifetime.  We will buy 10% spare PC boards, as they are inexpensive.

	7.1
	Determine which adhesive to use as soon as possible.  This affects building design and assembly time.
	Closed.  We have a baseline adhesive that meets our specifications.

	7.2
	Address ES&H and storage issues for the solvent that will be used for cleaning the adhesive dispenser.
	Closed.  We will use Methyl Ethyl Ketone (MEK) as a cleaning solvent.  MEK is commonly used in industrial settings with applications similar to ours.  While we will not be using large quantities of MEK, we will strictly adhere to accepted handling procedures.  The MEK will be stored in a structure made for OSHA Class IB liquids.

	7.3
	Determine if the possibility of bubbles in the horizontal modules would warrant rotating the module by 1 degree.  Determine what effect rotating the horizontal modules by 1 degree will have on structure stability and assembly procedures.
	Closed.  Based on long-term tests at Argonne we are convinced that bubbles will eventually disperse on their own in the horizontal modules.  Further, we have no reason to believe that bubbles will impact detector performance.

	7.4
	Reexamine all possible contamination routes for the liquid scintillator.  Determine if there is a need and a way to remove possible contamination like water from the detector.
	Closed.  We are extremely focused on this particular issue and have reexamined it several times.   We have also learned a great deal from the Integration Near Detector Prototype.

	
7.5
	Add additional tasks to the detector assembly schedule to cover the complete assembly process including electronics, cabling and cooling systems. The schedule should include task items for each of the assembly blocks to allow proper tracking and reporting rather than ganging blocks 9-60 in a single line. Add milestones as needed to monitor progress.
	Closed.  We now have tasks in the schedule to cover the complete assembly process.  We have broken the detector up into 5 Superblock  increments.  Single blocks take about 1 week to complete and are probably not useful.

	7.6
	Obtain needed software or staff to allow NOvA personnel to view and work their schedules in a timely fashion.
	Closed.  See 4.3 above.

	7.7
	Review detailed tasks for detector assembly and installation costs with goal of reducing the 100% contingency before the next review.
	Closed.  Time and motion studies were completed and we have updated the schedule to reduce the contingency to an appropriate size. 

	8.1
	Update the PPEP and PPMP and make them consistent with the current plan.
	Closed.  

	8.2
	Complete the CDR.
	Closed.  

	8.3
	A plan for completion of the R&D, complete with decision points, needs to be made and entered into the RLS as soon as possible.
	Closed.  

	8.4
	The Project Manager and L2 Managers need work hard to make the RLS a more integral and familiar component of their Project Management toolkit.
	Closed.  See 4.3 above.

	8.5
	Assignment of Quality Assurance and Procurement oversight responsibilities should be made, either to someone already in the project office, or to new personnel.
	Closed.  We have identified a QA manager (the Associate Project Manager) and an expediter (new to the Project Office).

	8.6
	The Project Managers should not be the Integration Coordinators, not because they are not qualified, but because they have too many other responsibilities to do that job also.
	Closed.  The Level 2 manager for detector assembly is functioning as the integration coordinator since coordinating the installation is essentially his job description anyway.

	8.7
	Roles, Responsibilities, and Authorities of the Project Engineers and Chemist need to be defined and entered into the PPMP.
	Closed.  

	8.8
	The contingency for the Project Office does not need to be large, but should not be zero.
	Closed.  

	8.9
	The Project should plan to begin monthly reporting in May 2006 so that it is a routine, well-understood process by the time the CD-2/3a review happens.
	Closed.  We have been monthly reporting since May 2006.

	8.10
	Organization of the presentations for CD-1 should include pre-prepared breakout session talks and materials given to reviewers earlier, along with simpler website navigation.
	Closed.  

	9.1
	Update the Basis of Estimate documents to include labor estimates and justification.
	Closed.  This has been fully reviewed for CD-2.

	9.2
	Coordinate the cost information between the Resource Loaded Schedule (RLS) the BOE.  Many inconsistencies were noted between the RLS and BOE.
	Closed.  See 3.2 above.

	9.3
	Review the contingency assigned to the civil construction (WBS 2.1) to ensure it is adequate based on the latest understanding of the method of construction subcontract delivery.
	Closed.  The contingency has been reworked for CD-2 and is now based on 3 independent cost estimates, a Monte Carlo and identified risks.  The contingency was reviewed by Fermilab, OHEP and an EIR and deemed to be adequate.

	9.4
	Review the need for contingency on Project Management (WBS 2.10).  There is currently no contingency applied.
	Closed.  Contingency has been applied, reviewed and deemed to be adequate.

	9.5
	Review the need for labor on Wavelength shifting fiber (WBS 2.3).  There is currently no labor costs associated with this section.  Some examples include engineering effort in supporting the preparations for the procurement, labor for vendor visit/inspections.
	Closed.  

	9.6
	Develop life cycle costs of the current design including, R&D, Design, Construction, Maintenance, Operations and Decommissioning.  We understand that work is ongoing regarding life cycle cost estimates, but the information was not developed at a level that could be presented at this review.
	Closed.  

	9.7
	NOvA’s Project Management recognized that they have not yet accounted for project management related activities in all level 2 WBS.  Review and include as necessary the need for project management related labor for all level 2 WBS.
	Closed.  

	9.8
	NOvA should work hard with the Directorate and DOE to establish a draft obligation profile prior to the CD-1 review.
	Closed.  Our current Cost and Schedule is funding limited, so we have modified our obligation profile to match the available funding.

	9.9
	NOvA has not defined how to establish and implement schedule contingency.  During the breakout session the NOvA scheduler said that imbedding contingency throughout the schedule is not the preferred method.  Relating schedule contingency to the appropriate milestones is preferred.  The review team agrees that having schedule float related with the milestones is the better method.  NOvA needs to define and document their process and then implement it in their schedule.
	Closed.  We re-evaluated our approach since this review and have essentially adopted this method.

	9.10
	The attachment to DOE’s CD-1 charge, “DOE’s Expectations for a Successful CD-1 Review” is to verify “There is a plan to complete the R&D needed for the design and resources to implement the plan have been identified.”  The design work is included in NOvA’s R&D schedule (WBS 1) which has not been fully developed to a level that the review team could conclude that the duration is credible and that the required resources are available.  NOvA needs to complete the R&D schedule prior to the DOE CD-1 review and show that the resources needed are available to the project.
	Closed.  
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DOE CD-1 Review of NOνA – April 2006
April 4 – 6, 2006

	No.
	Committee Recommendation
	NOA Response

	2.2.3.3
	Revisit the time and motion studies for module assembly using experience gained with 16-cell extrusions.

	Closed.  We have done considerable time and motion studies over the past year with full length, 16 cell extrusions as well as full-length 32 cell extrusions using 2 16-cell extrusions glued together.  This work is documented in NOnA-doc-2320.

	2.2.3.4
	Perform an ergonomic assessment for module assembly; in particular, the manual trolley crane movement.
	Closed.  This was done with the parts used for the time and motion studies.


	2.2.3.5
	Develop a plan for use and maintenance of the vacuum lifters.

	Closed.  We have built vacuum lifting fixtures and tested them on full-length 32-cell extrusions.  We have explicit plans for module assembly and block assembly that both incorporate vacuum lifting fixtures.

	2.2.3.6
	 Design the fiber retainer to maintain fiber bend radius for filling and during transportation.
	Closed.  

	2.2.3.8
	Develop designs for strain relief of utilities on modules
	Closed.  Designs exist.  They will be tested and refined as the IPND is assembled.

	2.2.3.9
	Develop designs for access to install utilities on the top and sides of modules blocks.


	Closed.  Access to the top and sides of module blocks was an important input requirement for the building design and has been the subject of many integration meetings.  Access to the sides of the blocks will be available from the catwalks that run the length of the building.  Access to the top of the detector is from moving platforms that run along the length of the detector hall immediately above the detector.

	2.2.3.11
	Reinforce the systems engineering team at the project management level for control of interfaces.
	Closed.  

	2.2.3.12
	Evaluate filling operations for static electricity hazards.
	Closed.  We’ve expended a considerable effort to understand and mitigate this risk.  Liquid scintillator supply lines will all be metal and properly grounded.  Liquid scintillator will be made semi conductive, in accordance with industry standards, by adding 3 ppm of Stadis 425, a commercial anti static agent.  See NOnA-doc-1118 for details.

	2.2.3.13
	Develop a more robust plan for sensing liquid level during detector filling.
	Closed.  Positive displacement flowmeters and total flow sensors control the shut-off valve during filling. 

	2.3.3.1
	 Include off-project labor access to review the man-power resource estimates.
	Closed.  Physicist labor is fully included in the Cost and Schedule for the entire project.  The Cost and Schedule has been reviewed by Fermilab, OHEP and an EIR and found to be adequate.  

	2.3.3.2
	Consider the suggested increase in software man-power to meet the presented schedule.

	Closed.  We have adjusted the resources for software and they are included in our Cost and Schedule.  Since this adjustment the Cost and Schedule has been reviewed by Fermilab, OHEP and an EIR and found to be adequate.

	4.3.1
	Reassess contingency on the entire project after finalizing the conventional building acquisition strategy and siting.
	Closed.


	5.3.1
	Develop FTE resource estimates for the NOνA project (including zero cost physicists) immediately and communicate the project’s needs throughout laboratory management and the NOνA collaboration.
	Closed.  

	6.2.1
	Include ES&H criteria in selection of mineral oil if a “mildly refined” mineral oil is considered.
	Closed.  We conducted a risk analysis of our mineral oil.  See NOnA-doc-1835.  We are using a technical grade mineral oil.  We have looked at the possibility of using lower grade, less refined, mineral oil but they do not meet our performance specifications.  We will continue to use the technical grade mineral oil, so this will not be an ES&H concern. 

	6.2.2
	Determine the impact of DOE 10 CFR 851, Worker Safety and Health Program, on the project. The rule codifies, with enforcement, the DOE worker protection program and is effective February 2007.
	Closed.  The Laboratory ES&H section has done a gap analysis and determined that Fermilab is in compliance with 10CFR851.  NOA is in full compliance with Fermilab requirements and hence, in full compliance with 10CFR851.

	7.3.1
	Pursue potential import duty exemptions on major foreign procurement activities in support of NOνA prior to finalizing and placing obligating business documents.


	Closed.  We have determined that the WLS fiber from Japan is not currently exempt from import duty, though a number of similar optical fiber products are exempt.  We are in the process of seeking an exemption.  The APDs, also from Japan, are already exempt.

	7.3.2
	Continue to ensure project personnel work closely with procurement personnel to quantify costs on major procurements prior to CD-2 submission.
	Closed.  We continue to work very closely with Fermilab procurement.  They are an integral part of the Project Team.

	8.3.2
	Establish (DOE and NOνA) an overall project funding profile and a mechanism for the design and construction of the far assembly building to proceed to CD-2.
	Closed.  We have had a funding profile.  The design and construction of the far Detector Hall will be funded through a Cooperative Agreement to the University of Minnesota that is in place and functioning.
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Director’s Preliminary Review of Super NuMI – November 2006
November 14 – 16, 2006

	No.
	Committee Recommendation
	NOA Response

	1
	Consider the potential benefit of a dual-harmonic RF system in the Booster.
	Closed.  Not part of the NOvA Project.


	2
	Concerning the kicker modules, their impedance and the danger of electron cloud, the committee recommends reconsidering the inside coating of the ceramics in terms of resistivity and SEY (Ti, TiN, …).
	Closed.  Calculations show that a coating is not required. NOvA-Doc-2116.  We coat the tubes with graphite.  SLAC-PUB-8212, Secondary Electron Emission Yields from PEP-II Accelerator Materials. Figure 16 compares TiN to Carbon. Carbon is superior to TiN at most energies except at around 200 eV incident energy and always has a SEY of less than 1.

	3
	There seems to be a trade-off between the number of bunches “notched” out in the booster and the stringent requirements on rise- and fall-time of the injection and gap clearing kickers – the specified 38 ns are based on 2 missing bunches. Evaluate this trade-off and to prepare for a different number of “notched” bunches as a fall-back solution.
	Closed.  Decided to set number of bunches at 81 (of 84) and change kicker specifications accordingly.

	4
	In view of SNuMI phase II, the committee recommends to consider purchasing material also for a spare cavity, bringing the total number to 5.
	Closed.  Not part of the NOvA Project.
Considered, but not part of NOvA and thus not done at this point in time.

	5
	Since slip-stacking to full intensity cannot be tested early in the RR, the committee recommends continuation of tests in the MI.
	Closed.  

	6
	Due to the envisaged completely new type of operation of the RR without the possibility of relevant tests before the end of the Tevatron run, the committee recommends to consider at least fully simulating this new operation, including longitudinal and transverse beam dynamics.
	Closed.  Will address as many aspects as possible with simulations.

	7
	Concerning the change of BPM cables, the committee recommends: Assign a coordinator now who will manage the 2009 shutdown activities. Develop the installation plan, and examine what activities could be done in earlier shutdowns to ease conflicts due to multiple personnel working in the same areas and tunnel blockages.  (Cables pulls and LCW pipe relocation are two obvious candidates for doing early.)
	Closed.  A shutdown coordinator will be assigned in a timely way for the shutdown.  Planning tasks for this shutdown are in the resource loaded schedule.  A shutdown plan and detailed schedule will be made. A person has been assigned as the MI/RR Installation Engineer and a person has been assigned as the cooling systems engineer.

	
8
	We recommend that emittance growth at transition as a function of beam brightness be re-examined in light of the Phase II requirements. If machine studies can be done with relevant bunch parameters then they should be given high priority.
	Closed.  Not part of the NOvA Project.


	9
	It is unlikely that the losses of un-captured beam in the MI will be significantly reduced when 12 Booster batches are slipped stacked in the Recycler compared to now when 11 batches are slip stacked in the MI. The collimation system for MI must be demonstrated to be effective for Phase I to be a viable design for producing 700 kW.
	Closed.  We have installed the collimation system in MI-30. This system has been demonstrated to provide effective collimation. Efforts continue to improve the effectiveness of this system.

	10
	The work on the upgraded power amplifier for the MI should begin ASAP.
	Closed.  Not part of the NOvA Project.


	11
	It is commendable that the Decay Pipe Water Cooling System, Decay Pipe Vacuum Window, and Hadron Absorber Water Cooling System have already been examined and referenced to the worst case condition of a pulse (or pulses) of an uninteracted proton beam reaching these components (e.g., the target is missing or the beam is missing the target).
	Closed.  Beamline and component survival during accident scenarios will continue to be an important consideration.

	12
	The plans outlined in the CDR to add an input to the beam permit system to check for “beam present without muons downstream of the hadron absorber” (indicative of the presence of untargeted beam) is a worthwhile addition given the anticipated increased beam power.
	Closed.  There is a task in the RLS for an upgrade to the beam permit system. Incorporating the hadron monitors or muon monitors is considered as part of this upgrade.

	13
	It would be prudent to plan any Phase I work in a manner that does not necessitate undoing and/or repeating it for Phase II.  This is particularly true for RAW (Radioactive Water) systems.
	Closed.  We will estimate the demands on the water systems for upgrades beyond the first phase of the upgrade. This will be considered during the scheduled design reviews of the water systems.  

	14
	The temperature distribution of the fin structure for the medium energy target should be carefully analyzed due to the longer distance between the beam impact and the water cooling.
	Closed.  The temperature distribution of the fin structure for the medium energy target was calculated both analytically and with an ANSYS model by the IHEP Protvino group.  For the ANU upgrade (700kW beam) the calculated maximum temp is well within a reasonable range for graphite as long as oxygen is excluded by an inert gas atmosphere.  

	15
	Conceptual and final designs need to be developed for the Phase II NuMI upgrade.
	Closed.  Not part of the NOvA Project.


	16
	The conceptual plans to procure a new off-the-shelf remote manipulator with special tools designed for this application and considerable associated efforts are good ones.
	Closed.  Not part of the NOvA Project.
Closed.  Tasks for the work cell upgrade and the purchase of a remote manipulator are in the NuMI Upgrades and Operations WBS structure (non-NovA).

	17
	It would be advisable to not acquire “used” manipulators that might become available from other facilities due to the potential for contamination.
	Closed.  Thanks for the advice. We will beware of other laboratories offering “free gifts”.

	18
	Several serious logistic problems have already been identified both at NuMI and at the Target Storage Building (TSB). Measures to address this problem should be continued. As needed, elements of this may be implemented prior to the 2009 down time.
	Closed.  Tasks for the Target Hall Operations Space Planning are in the RLS. These tasks are integrated with existing NuMI Upgrades and Operations.

	19
	Plans for actions to be taken in event of “crane failure” should be made in advance.
	Closed.  Added a task in the off project NuMI Upgrades and Operations WBS to prepare for a “crane failure”.

	20
	The radiation safety analysis will need to be refined as the design proceeds.
	Closed.  Added a “Prepare Shielding Assessment Document” to the NuMI Upgrades WBS.

	21
	More detailed calculations will be needed to better understand the beam losses in advance of the full development of the Phase II design.
	Closed.  If conceptual design of this work is deemed valuable by the lab, this work will occur.

	22
	Consider a study of the possible use of collimation and local shielding inside the Accumulator beam enclosure to better control the prompt radiation hazard passively.  A complication may be presented by the fact that the debuncher ring is likely to be retained for a potential physics experiment.
	Closed.  If conceptual design of this work is deemed valuable by the lab, this work will occur.

	23
	Allocate funds in a timely manner to allow installation of the penetration and building footings during the summer 2007 shutdown.  Approval by December 1, 2006, is needed.
	Closed.  Not part of the NOvA Project.  Funding for this work has been moved off project to a Fermilab GPP Project (MINU).

	24
	Specify the location of penetrations both inside the service buildings and to the tunnel.
	Closed.  Not part of the NOvA Project.  The location of the penetrations has been determined conceptually through coordination with building users and is documented in MINU GPP Project CDR.

	25
	Evaluate the MI cooling pond performance, and determine the incremental pond area required to support the expected increase in heat load and to provide additional operating margin.  Design and construct new pond area accordingly.
	Closed.  Not part of the NOvA Project.  This evaluation will be performed if SNuMI moves ahead as a project, and the pond will be designed and constructed accordingly.

	26
	Assign additional contingency based on recent bid experience.
	Closed.  Not part of the NOvA Project.  Construction contingency was address in the MINU GPP Project CDR, and was increased appropriately.

	27
	Identify the area(s) to be demolished, so that the associated costs can be better validated.
	Closed.  Not part of the NOvA Project.  Several candidate structures have been identified during the conceptual phase of the GPP project; the Directorate will ultimately determine which structures will be demolished.  Estimates have been done conservatively based on this list.

	28
	Maintain the level of effort that was committed to preparing for this review to continue to refine the scope of Phase I and the cost estimate.
	Closed.  

	29
	Complete the Basis of Estimate (BOE) documentation to support the resources assigned in the Phase I Schedule and store the information in a controlled repository.
	Closed.  All BOEs are in NOvA DocDB in the configuration management category.  They are listed by DocDB number in the notes field in Open Plan.

	30
	Continue to refine the bottom-up risk assessment and the top-down risk assessment and assure that the contingency assigned is appropriate for the identified risks.
	Closed.  We are using WelcomRisk as a risk registry for the project and have looked at contingency versus risk.  Entries into WelcomRisk are based on both top-down and bottom-up views.

	31
	Increase contingency on the Civil Construction work to reflect the cost increases experienced on recent Request for Proposals (RFPs).
	Closed.  Not part of the NOvA Project.
See recommendation #26 above.

	32
	The SNuMI Team needs to continue to scrub the schedule by addressing the items noted in the above comments.  This is needed to achieve a baseline schedule.
	Closed.  Complete for items that are part of the NOvA Project.


	33
	Start regular PMG meetings as described in the PMP.
	Closed.  NOvA has regular WGM of which ANU is a part.  Regular NOvA PMG meetings will start when appropriate.  Regular meetings are held between ANU and AD Management.

	34
	Work with the laboratory to get the FY07 funding guidance soon, along with a funding profile for the out years for planning the rest of the project.
	Closed.  FY07 funding guidance was provided in mid-Dec 06 at $1.2M.  The NOvA Project has a funding profile.

	35
	Assure that the SNuMI labor needs are part of AD’s, and other organizations’, integrated manpower planning.
	Closed.  SNuMI is no longer being actively worked on by the Lab at this time.

	36
	Keep up the impressive rate of progress that you have been achieving recently.
	Closed.  

	37
	Estimate the beam loss instability thresholds during the beam stacking processes, in particular during debunching and rebunching of the high intensity beam in the Accumulator and the Recycler, with simulations and/or beam studies.
	Closed.  Not part of the NOvA Project.
The impedance threshold required for self-bunching in the Accumulator was studied. See “Self-Bunching of a Coasting Beam in the Accumulator” by D. McGinnis ProtonPlan-doc-198.  We can
 routinely achieve Accumulator intensities of 1E12 and 15 eV-sec with no sign of instabilities. For SNuMI (>1MW) most of the Accumulator impedance sources will be removed (stochastic cooling arrays, 2.5MHz and 1.2MHz cavities) and the 53MHz impedance will be reduced by a factor of 20 with rf feedback. Debunching in the Recycler can be avoided. 




	38
	Study alternative stacking schemes that are less sensitive to beam instabilities and have better efficiency.
	Closed.  Not part of the NOvA Project.
Unfortunately we know of no stacking scheme that is both less sensitive to instabilities and has better stacking efficiency. The possibility of using slip-stacking to stack 18 Booster batches in the Recycler was investigated. See “Using Slip Stacking for SNuMI” by I. Kourbanis ProtonPlan-doc-272.  We are also experimenting with fast barrier bucket stacking in MI.

	39
	Test a spare 53 MHz cavity with two power tubes as soon as possible.
	Closed.  Not part of the NOvA Project.
See response on number 10

	40
	Design a Linac chopper to put a notch in the Linac beam for the Booster extraction kickers.
	Closed.  Not part of the NOvA Project.
There is currently an R&D program underway to test whether a notch created at 750 keV can be accelerated to 400 MeV by the Linac without significant degradation. However, this would be incompatible with our current beam cogging system, which places the notch based on the cumulative phase error early in the Booster acceleration cycle. It is possible that our Linac low level RF upgrade will stabilize the Linac energy to the point where this large correction will no longer be necessary, at which point the Linac notch would become practical.

	41
	Assign beam physics manpower with the responsibility to design the AP-4 and AP-5 beamlines.
	Closed.  Not part of the NOvA Project.
This has been put on hold until there is further guidance from the lab on whether to go forward with SNuMI at the conceptual level or not.

	42
	Minimize Phase 2 civil construction design effort until the beamline lattices have been finalized.
	Closed.  Not part of the NOvA Project.
All civil construction efforts related to this phase have been halted.

	43
	Work with lab management to pursue ‘1.2MW’ that does not jeopardize the work on SNuMI I.
	Closed.  Not part of the NOvA Project.
NOvA ANU management has met with lab management to discuss the “1.2MW” SNuMI beam, the response to the DR Recommendations on this topic and how to proceed without jeopardizing NOvA.
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Director’s CD-2/3a Review of the NOvA Project – June 2007
June 4 – 6, 2007


	No.
	Committee Recommendation
	NOA Response

	1
	The mass and flux estimates in the TDR need to be made consistent.
	Closed.  

	2
	The continued shrinkage of the NOvA far detector is an area of concern.  The collaboration needs to come up with a consistent plan which allows the project to reconcile the cost guidance with maximal physics sensitivity.
	Closed.  This has been our overall strategy from the beginning.  The most cost effective improvement in sensitivity is upgrading the power of the proton source.  Beyond that, building as much mass as possible results in the greatest sensitivity.  Our value management program has reduced costs as much as possible while preserving functionality, allowing us to build as much mass as possible.

	3
	It is recommended that the project develop a responsibility matrix that exhibits the various requirements and responsibilities of the individual team members related to the construction and oversight of the road, site and facility.
	Closed.  See NOnA-doc-1170.

	4
	It is important to further develop the schedule incorporating the activities leading to an approval of CD-3a.
	Closed.  We have obtained CD-3b.

	5
	Scrub the costs and schedules in Open Plan.
	Closed.  Reviewed by Fermilab, OHEP and an EIR and found to be adequate.

	6
	Develop a standard procurement milestone plan to use across the commodities.
	Closed.  

	7
	Use the current pricing estimate available for the mineral oil and recalculate the contingency.
	Closed.  

	8
	Fully automate glue application to the end seal extrusion
	Closed.  We have changed to a commercial glue machine and revised our gluing technique and parts design.

	9
	Reconsider the location of Factory 1 in the Fermilab Wide-Band Hall.  Consider leasing a facility with enough space to incorporate both Factory 1 production activities and the needs for interim storage.
	Closed.  A fully detailed Cost / Benefit analysis has been completed.  The project has changed to one factory in Minneapolis as a result.

	10
	Consider improving the fixturing for cutting the 32 cell assemblies to length.  Even with an edge guide, cutting by hand with a circular saw can still lead to an irregular edge.  This could lead to sealing problems.  The current procedure does raise some safety concerns.
	Closed.  Changed saw to a commercial saw with safety shield and fixturing.

	11
	Prototype and test as soon as possible the baseline method (packed desiccant) for insuring that the sealed gas volume surrounding the APD (interface region between the APD module and the PVC module optical connector) remains dry and prevents any possibility of condensation on the APD or fiber surfaces.  Some thought should be given as to how a dry N2 purge could be added if the desiccant concept does not work well enough.
	Closed.  Money was included in the Caltech MOU to do these studies.  The final solution was implemented on the INPD.

	12
	The team should make use of the evolving 3D model of the detector to better evaluate if there will be an interference between vertical and horizontal components in some parts of the detector.
	Closed.  This potential interference has been eliminated by not alternating horizontal modules.

	13
	We recommend that a purchasing expediter be added to the NOvA Project Office Staff at the appropriate time.
	Closed.  

	14
	Increase contingency on labor for Factory 1 to 50%
	Closed.  Factory 1 has been eliminated.

	15
	Given the potential problems that might occur if the scintillator comes in contact with the Devcon PlasticWelder, we recommend that the team perform additional tests (hydrostatic) on the barrier seal to get an estimate on the expected volume of scintillator that might come in contact with the Devcon adhesive. 
	Closed.  An additional pressure test is now part of the assembly plan.

	16
	Complete and document a full risk analysis for the APDs.  The risk analysis should include the possible mitigations for higher dark current such as lower operating temperature or changes to FEB parameters to enable NOvA to achieve the 10:1 noise specification.
	Closed.  The current specification mitigates this risk and this mitigation is included in the pricing.  Savings could be realized by relaxing the specifications – this is under study but a final conclusion will not be reached until we have final results from the vertical slice test.

	17
	A risk analysis is needed for the FEB and DCM.  Because the production is scheduled to be late in the project, parts may become obsolete.  It is necessary to consider the relative merits of purchasing components early against the possibility of needing to redesign the boards.
	Closed.  Parts selection process incorporates a contingency for this.

	18
	A system integration test including fully functioning APD, TEC and FEB is necessary to demonstrate the performance of the APD prior to making the purchase of the requested CD-3a items.
	Closed.  

	19
	The WBS needs scrubbed to reflect the updated plan for APD assembly:
Remove references to carrier board manufacture.  Unify nomenclature for “housing”, “module”, etc.  Include module assembly either as a separate step or with testing at CalTech and Minnesota.
	Closed.  WBS has been scrubbed, and the recommended changes are complete.

	20
	Include reviews prior to purchase of production quantities.  The approval of the designs and quote packages should be milestones for the level 3 subprojects. 
	Closed.  Appropriate reviews appear in the Cost and Schedule but they are not milestones.

	21
	The WBS should be scrubbed to have proper dependencies.  For example, the vertical slice tests should depend on completion of testing of included devices with a review to follow.
	Closed.  Reviewed by Fermilab, OHEP and an EIR and found to be adequate.

	22
	The acquisition schedule for the APDs needs to be clarified.  The vertical slice test was reported to be delayed.  The schedule shows the APD pilot production for use on the IPND to be occurring 8/07 through 1/08.  Given the uncertainty in APD qualification and the negotiations with Hamamatsu, there is some danger that the APDs become a critical path item for an IPND run beginning in 10/08.
	Closed.  The APD schedule has been adjusted to reflect reality.  The risk of delaying the IPND is documented.

	23
	Perform a careful and detailed study of the detector assembly program with consideration given to programmatic impacts from normal equipment maintenance and worker safety resulting from the project’s ISM plan. Included in this study should be a review of schedule impact due to equipment failure/repair as this will cause an alteration to the work planning process.  Recommend increasing the number of assembly staff at the Far Detector area to allow for on-going worker training while maintaining a full production capability. This can be accomplished without cost increase by reduction of the 100% labor contingency.
	Closed.  Risks related to equipment failure/repair and worker injury have been evaluated.  Assembly crew work schedules have been modified to allow time for worker training to be included without increasing the crew size.  Labor contingency will remain at 100% until block assembly time and motion studies are completed.

	24
	Reexamine the scintillator filling equipment and excavation time estimates.
	Closed.  IPND filling equipment engineering design is underway.  The same equipment will be used for the Near Detector.  Cavern excavation time has been re-evaluated.  This task can be comfortably performed during the 2010 accelerator shutdown.  No schedule changes have been made.

	25
	Include more information in the BoE quotes including specific references.
	Closed.  

	26
	“Scrub” the M&S and Labor contingency estimates.
	Closed.  

	27
	Set the PVC formulation as soon as possible if it is not already set at NOvA formulation 27.
	Closed.  NOvA-27 has been validated as the baseline formulation.  Its mechanical and creep properties have been measured.

	28
	Risk assessment needs to be done on all major unit operations.
	Closed.  

	29
	Implement a system that triggers the level of review needed for each unit operation and start on major items listed in comments above.
	Closed.  Official Design reviews are inserted in OpenPlan.  For Safety reviews, we follow the PPD ORC process.

	30
	The content in the BoE’s needs to be improved to include the sources that the financial estimates come from and match them to WBS.
	Closed.  

	31
	Continue with current course of FEA analysis and prototype/creep testing to explore various loading conditions, sensitivities, and verification of analysis. This includes the close to full height 2-block test with water.  The use of water is deemed satisfactory for these structural tests.  Structural creep tests require long periods of data collection and the delay of starting such a test from contending with the ES&H and handling issues of large quantities of liquid scintillator should be avoided. Chemical interactions between PVC and the scintillator oil ingredients can be done in smaller stand-alone tests.  If interactions are noted, then long-term tests can be planned and performed at that time.
	Closed.  The R&D program has been proceeding as planned (described in the recommendation).  Planning for the full height prototype is underway.  Chemical interaction tests between scintillator and PVC have been completed.

	32
	Investigate ways to accelerate block-to-block interaction tests that depend on creep and/or creep induced buckling (elevated temperature).
	Closed.  See creep curves.

	33
	Plan a rigorous technical review (or series of reviews) of the base-line structure design utilizing external experts as soon as reasonably possible. This should include experts in the fields of plastic creep behavior, non-linear FEA, and buckling. 
	Closed.  A review by a Harvard Professor who is an expert on buckling was completed and a review of our FEA calculations was also performed.

	34
	Continue to advance design and prototyping of key assembly equipment such that ergonomic and ES&H concerns can be addressed early in the design cycle.
	Closed.  The IPND and full-scale Far Detector prototype are designed to address these issues.  They were all delayed due to funding cuts.

	35
	Provide tie-ins between BoE and technical documents.
	Closed.  BOEs now reference relevant NOvA notes.

	36
	Increase resolution of BoE’s (by writing more BoE’s at a lower level or showing breakdown of estimates within those BoE’s written to cover multiple WBS activities; in the latter case, clearly indicate on the multiple activity BoE’s which activities or portions of activities are included).
	Closed.  BOEs are now written at Level 4 and include breakdowns and contingencies at lowest WBS levels.

	37
	Continue with planned assembly tests and studies (time-motion) to provide basis of estimate for schedules.
	Closed.  

	38
	Perform risk analysis and “what-if” analysis to assess schedule and cost impact from downtime of key assembly equipment (glue dispenser, vacuum lifters, cranes, block pivoter, scintillation filling equipment, etc.)
	Closed.  Risk # 131.


	39
	Scrub the BoE’s and RLS to attain consistency.
	Closed.  

	40
	Write BoE’s for R&D activities. 
	Closed.  

	41
	Include complete system integration testing in the scope of the project.
	Closed.  We systematically reviewed each system, examined whether pre-beam testing was included, and updated systems accordingly.

	42
	Complete the conceptual design as soon as possible and then review the contingencies used in the engineering designs.
	Closed.  Contingencies have been reviewed throughout ANU as the design stands today.  Design work is continuing and contingencies will be revisited again as appropriate.

	43
	Consider installing the prototype gap cleaner or the final magnet built early in the MI for early testing and use by NuMI. The gap cleaner can later be moved to RR. 
	Closed.  The gap clearing kicker system has been moved off-project and will be developed for ASAP installation in the MI.

	44
	Consider minimizing beam losses in the Recycler as part of the design efforts.
	Closed.  Minimizing beam losses is part of the design efforts through simulations and studies of slip-stacking efforts in the MI.  
Most of the losses in the Recycler come from beam in the injection kicker gap. We plan to build gap clearing kickers to take care of this loss. In addition the loss monitors in MI and the MI-8 loss monitors (mainly the ones close to the collimators) will be used to protect the Recycler from bad quality beam pulses from Booster.

	45
	Pursue the use of continuous cast salvage steel for the shielding reconfiguration.  Also see if some or all of the steel might be available on site at minimal cost.
	Closed.  Steel was identified in the Fermi railyard and reserved for use by NOvA.  CR #49, NOvA-doc-3282 shows final details and cost savings.

	46
	Prepare a status report on the issue of tritium in the surface water, and discuss why this issue does not pose a risk to the project when beam power to NuMI is increased.
	Closed.  Steve Holmes wrote a breakout talk to address this for the June 4 review, but it is not linked to the review web page and the reviewers did not hear the talk.  NOvA-doc-2294 is a summary.

	47
	Complete a thorough and rigorous review of the newly revised cost estimate to verify the accuracy and completeness of the June 2007 estimate prior to baseline consideration.
	Closed.  A series of 9 reviews were held during August 6 – 17 to verify the revised cost estimate.   It has been reviewed by OHEP and an EIR and found to be adequate.

	48
	Review the cost basis for each element in the WBS to ensure that 1) BoE documents are correctly matched with WBS line items; and 2) each BoE contains the appropriate and necessary information to support the cost estimate.
	Closed.  

	49
	Verify that peer and independent design reviews are incorporated into the WBS at the appropriate level and properly costed.  
	Closed.  Design Review tasks were explicitly reviewed for each L2 WBS during Aug 6 – 17.  New reviews have been added and old completed reviews have been documented.  Costs for external reviewer have been included in WBS 2.10. 

	50
	Review the level of contingency assigned to WBS line items by Level 2 managers to ensure that labor, M&S and schedule contingency rules are being applied uniformly across the project.
	Closed.  

	51
	Update the price projection model for mineral oil, using May 2007 vendor cost data of $3.33/gallon. 
	Closed.  See recommendation #7.

	52
	Perform and document a cost-benefit analysis to determine the potential cost savings of combining PVC module assembly production into a single factory site.
	Closed.  See recommendation #9.

	53
	The schedule is to be scrubbed to reduce cost, including modifying the detector size, in order to meet the OMB guidance not to exceed a TPC of $260M. 
	Closed.  The schedule has been scrubbed, the cost has been minimized to the degree possible while optimizing the detector mass.  TPC guidance has changed, but we are in line with the new numbers.

	54
	To insure schedule quality, the schedule is to be scrubbed or the items listed in the first Comment of the schedule section (11) of this report.
	Closed.  A series of reviews of each L2 WBS at a time examined all these questions during 8/6 – 8/17.  Predecessors, successors, target dates, long durations, milestones with definitions and tier assignments, risk assessments, PMTs were all examined.  Since then the cost and schedule has been reviewed by OHEP and an EIR and found to be adequate.

	55
	Complete the detailed bottom-up risk assessment for the entire project, which includes mitigation plans.  Incorporate the mitigation activities in the cost and schedule where appropriate.
	Closed.  Mitigations of the major risks have driven the Cost and Schedule since the beginning of the project.

	56
	Assess at which level(s) in the WBS the BoEs should be generated.  Complete all the BoE’s for the project. Compare the content of the BoEs with the data in the schedule and insure they match (Similar Recommendation issued from the Director’s CD-1 Review of NOvA).  
	Closed.  BOEs exist for tasks greater than $10K.  Smaller tasks have information in the BOE Notes field of the Cost and Schedule.

	57
	Generate and maintain a one-page master schedule with the critical path.
	Closed.  

	58
	It is important to have a draft MOU begun between Fermilab and the University of Minnesota to supplement the CA.
	Closed.  The MOU is complete and the Cooperative Agreement is in place and functioning.

	59
	Prepare draft MOU’s and SOW’s for institutions planning on doing work for the project so that responsibilities and labor resources commitments are clearly understood.
	Closed.  All MOU’s and SOW’s have been completed.  

	60
	Finalize both PEP and PMP prior to a baseline review.
	Closed.  

	61
	There needs to be detailed balance of funding and cost by FY by the baseline review in the project management documentation.
	Closed.  

	62
	The project office needs to work with the L2 managers to complete the implementation of the Risk Management Plan.
	Closed.  

	63
	Complete the TDR and scrub all CD-2 related documentation to reflect the current project status and scope.
	Closed.  

	64
	Consider adding an expediter to the Project office.
	Closed.  See recommendation #13.

	65
	Include costs in WBS 2.10 for external reviewers/consultants, labor contingency, and an expediter.
	Closed.  

	66
	Preparation of materials for the baseline review should begin early enough that the reviewers have adequate time to prepare for the review. 
	Closed.  
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Performance Management System Review of NOvA – June 2007
June 19-20, 2007

	No.
	Committee Recommendation
	NOA Response

	1
	Trim down the narrative portion of the monthly report to a summary when EVMS reporting begins following CD-2 approval. Redesign the status report per the EVMS Description documents.
	Closed.  The monthly report has been abbreviated, but it satisfies functions other than EVMS reporting, including functions internal to the Project. 

	2
	Convert the EVMS Description for the NOvA Project to a much smaller supplemental document, which provides additional information or requirements specific to the project.
	Closed.  

	3
	 Develop a process for recording earned value for materials not received at Fermilab.
	Closed.  Accruals are done through contacts with vendors and universities.

	4
	As the schedule is being scrubbed, CAMs should work with the schedulers to review task durations and resource loading spreads to facilitate the accurate reporting of planned and earned value and actual costs.
	Closed.  Reviewed by Fermilab, OHEP and an EIR.

	5
	A Milestone Dictionary should be produced that presents milestones in a tiered view together with completion criteria.
	Closed.  

	6
	Project staff should run trace exercises to verify that values in all project documents, from schedule on up, are consistent.
	Closed.  

	7
	 CAM Notebooks should be prepared and maintained in advance of the DOE EVMS assessment.  These Notebooks should include all items/documentation that a CAM may need to refer to during an assessment interview – Project Schedule; Control Account Schedule; WBS; RAM; Control Account Plans; Work Authorization Documents; BOE support; Monthly Reports, to include the Cost Performance Report, earned value metrics and performance indicators, variance analysis and corrective actions planned, Change Requests; etc.
	Closed.  

	8
	Performance Measurement Techniques should be assigned now using the most discrete method available given the nature of the activity.  In those cases where a Percent Complete PMT is assigned to a task of long duration, the methodology for making the percent complete assessment should be documented.
	Closed.  

	9
	The Work Authorization process should include an evaluation of the PMT assignment and if necessary changes should be made at this time prior to initiating work on the activity
	Closed.  



[bookmark: _Toc328750495]Director’s CD-2/3a Review of the NOvA Project – August 2007
August 28, 2007

	No.
	Committee Recommendation
	NOA Response

	1
	We recommend project to hold an external (to the project) design review of the Recycler 53 MHz RF system after the internal final design of the 53 MHz rf systems is completed.
	Closed.  This has been done in task WBS 1.0.1.1.5.1 and is described in the BOE for this task (NOvA-Doc-1913).

	2
	We recommend project to hold an external (to the project) design review of the RR injection, MI injection, and RR abort kicker magnet systems.
	Closed.  This has been done in task WBS 1.0.1.2.6.4 and is described in the BOE for this task (NOvA-Doc-1780).

	3
	A common method of addressing indirect costs needs to be adopted across all three commodities for the Basis of Estimate documents.
	Closed.  Only direct costs in FY07 dollars appear in the BOEs.  Burdening is applied in COBRA.

	4
	Review schedule regarding vendor bid periods.  Some additional time in at least one case is warranted.
	Closed.  Adequate time has been allotted for acquisitions to move through the system.  More time is allotted for larger, sole source, or foreign procurements.

	5
	Resolve the fiber/photodetector environment issue (desiccant issue) as soon as possible.
	Closed.  Money was included in the Caltech MOU to do these studies.  

	6
	Include operation of the IPND with sufficient duration to qualify electronics.  Include on-project operation labor as well as time for analysis which may or may not be in the project.
	Closed.  The IPND will operate for 1-2 years.  This is more than adequate time to not only qualify the electronics but to begin to probe infant mortality and mean time between failure rates.  Labor has been accounted for (WBS 1.7.6 – 250 day task), though it is primarily physicist labor that is free to the Project.

	7
	Include reviews of all significant components prior to production purchase.  Review should follow IPND operation for most.  Acceptance of review should be the milestone for completion of each R&D task and a predecessor to construction.
	Closed.  Virtually all engineered and designed objects are reviewed by a second engineer prior to procurement.  Higher cost, more significant items are subject to more formal reviews, with the formality and magnitude of the review proportional to the cost/significance of the item.

	8
	Further scrub the schedule to include missing items, such as predecessor and successor links, and missing labor on some tasks.
	Closed.  

	9
	Scrub BOE documents to include more detail. For example, replace "previous experience" for labor items with more information on actual experience that the group has.  Check that costs and contingencies have been properly copied from BOE’s to Open Plan.
	Closed.  




	10
	Continue to address the unresolved recommendations from the June 5th Director’s CD-2/3a NOvA Review. Specifically address recommendation 32 by revisiting different ways to accelerate block to block interactions from creep (deviation from vertical).
	Closed.  See creep curves.

	11
	Continue with ergonomic and time studies to improve the labor estimate contingencies for the Far Detector assembly.
	Closed.  

	12
	The BOEs and Resource Loaded Schedule should continue to be checked to eliminate any errors. Fix the discrepancy between the BOE and the Resource Loaded Schedule in task 1.8.5.3, IPND Equipment.
	Closed.  

	13
	Finish scrubbing the cost estimate in the resource loaded schedule to ensure that costs in the RLS match values in the Basis of Estimate (BOE) documents.
	Closed.  

	14
	When developing the final version of the cost estimate from Cobra, allow sufficient time for review and vetting by project staff before the TPC is presented for DOE baseline consideration.
	Closed.  The cost and schedule were frozen two weeks before the review.

	15
	Continue ongoing efforts to scrub the schedule to identify discrepancies between the RLS and BOE documents, clean up missing predecessor & successor links, and validate existing data.  The project should also:  
· Document the bases for leads and lags in the Open Plan “notes” field.  
· Assign levels (0 through 7) to schedule milestones and vet them within the project.  Establish schedule contingency for the high level milestones to set the completion date.  Update milestone titles and add definitions that describe what constitutes milestone completion, where appropriate.
Revise the schedule so that the obligation profile meets the DOE-provided funding profile.
	Closed.  

	16
	Follow through on Recommendation #7 from the June 19-20, 2007, Performance Management System Review.  Namely, Control Account Manager (CAM) notebooks should be prepared and maintained in advance of the DOE EVMS assessment.
	Closed.  This was done prior to the EVMS certification review in August, 2008.

	17
	Finish assigning Performance Measurement Techniques (PMTs) to construction activities and document how “% Complete PMT” will be earned.
	Closed.  

	18
	Seek additional resources to help the project office complete, review, and refine the project cost and schedule, and supporting documents, in preparation for the upcoming DOE CD-2/3a review.
	Closed.  Added a Document Manager and an expediter (same person).

	19
	There needs to be detailed balance of funding and obligations by FY before a baseline review.
	Closed.  

	20
	It is important to have a draft MOU begun between Fermilab and the University of Minnesota to supplement the CA in place for the CD-2 review.



	Closed.  

	21
	Begin to prepare MOU’s and SOW’s for all institutions planning on doing work for the project, so that responsibilities and labor resources commitments are clearly understood in advance of CD-2.
	Closed.  All MOU’s and SOW’s have been completed.

	22
	Upgrade both PEP and PMP prior to a baseline review.
	Closed.  

	23
	Prepare a startup plan prior to a baseline review.
	Closed.  

	24
	Create a change control flow chart and better document the change control process and associated record retention.
	Closed.  See the NOA Configuration Management Plan (NOnA-doc-131).

	25
	Complete the TDR and scrub all CD-2 related documentation to reflect the current project status and scope.
	Closed.  

	26
	Increase the contingency in the project office labor.
	Closed.  

	27
	Preparation of materials for the baseline review should be made available early enough that the reviewers have adequate time to prepare for the review.
	Closed.  Most documents were available over a week prior to the Review.  Some were earlier, a few were later.
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DOE CD-2/3a Review of the NOvA Project – October 2007
October 23-25, 2007

	No.
	Committee Recommendation
	NOA Response

	2.1.3.1
	Consider decoupling the production of the commodities from the construction and occupancy of the Ash River detector building.
	Closed.  We’ve considered this and currently consider it a backup plan should funding be delayed again and we have to play catch-up.  The suggested decoupling requires storage space to be rented, so there is a trade-off that has to be evaluated once the specific conditions are known.

	2.1.3.2
	If this is done the project should: a) reevaluate the budget profile and production schedule to mitigate the cost/schedule risks from planned significant procurements in FY 2011-FY 2012 and possibly start these procurements earlier in the schedule, and b) obtain increased storage capacity for the fabricated PVC extrusions and for the completed detector modules.
	Closed.  See 2.1.3.1.  
In general, we will accelerate all activities possible so long as the resources are available and it makes sense.

	2.1.3.3
	Coordinate the procurement of the PVC modules, and of the PC, MO, and fluors that will fill these modules, so as to maximize (within the existing budget) the number of completed detector modules. Having excess empty PVC cells, or excess LS without the PVC cells to be filled, is a waste of resources.
	Closed.  We are sensitive to this and will manage the scope of the Project very carefully as we proceed with the ultimate goal of building more than the baseline detector mass.

	2.1.3.4
	Improve the uniformity of NOνA written documents, such as the BOE’s, to elucidate the traceability of decisions and actions.
	Closed.  We reviewed and revised a large number of documents in time for the EIR review.

	2.1.3.5
	Resolve the noted inconsistency in what different collaboration groups are quoting for the required number of photoelectrons (PEs); some say 20 PEs, others quote 30.
	Closed.  The confusion is between the minimum number of photoelectrons required to ensure that we meet our performance goals (20 p.e.) and the number that we have measured in test cells (~30 p.e.).  This is described in the NOnA TDR, section 6.4.

	2.2.3.2
	Conduct a conceptual design review of the block pivoter that includes external reviewers before December 31, 2007.
	Closed.  The review was conducted on April 2, 2008.  The report is NOvA-doc-3111.

	2.2.3.3
	Advance the funding for the block pivoter to allow earlier prototyping and construction.
	Closed.  

	2.2.3.4
	Appoint before December 31, 2007 an Integration Coordinator to improve communication and progress in intersystem interface issues.
	Closed.  The Level 2 manager for detector assembly is functioning as the integration coordinator since coordinating the installation is essentially his job description.

	2.3.3.1
	Improve BOE in preparation for EIR.
	Closed.  This has been successfully reviewed by the EIR.

	2.3.3.2
	Perform timely design reviews.
	Closed.  We have performed many design reviews since this recommendation was received.

	2.3.3.3
	Produce a concise and coherent set of electronics specifications.
	Closed.  

	3.3.1
	Incorporate the conventional portion of WBS 2.8 into WBS 2.1.
	Closed.  We choose not to do this. Since we are trying to minimize the extent of the excavation to save money, it’s important to have it tightly coupled to the design and assembly of the Near Detector in WBS 2.8.  The L3 manager and the FESS engineer who will guide this work have been identified and they would be the same people regardless of which L2 subsystem the activity resides in.  The only difference is the line management path to the Project office.  We see no economy of scale benefits from combining the excavation with the conventional construction in the same L2 subsystem.

	3.3.2
	Develop a document to support the MOU between Fermilab and the University of
Minnesota that clearly defines roles and responsibilities between all parties involved in the design and construction of the FD Site and Building.
	Closed.  See NOvA-doc-2824 signed by all parties in December, 2007.

	3.3.3
	Reassess contingency for the FD Site and Building (WBS 2.1) assigning risks at the lowest level of the WBS.
	Closed.  Part of the contingency that we have assigned for the site and building is based on the spread of 3 independent cost estimates.  The cost estimates were broken down into 27 the WBS items that define the site and building activities and the spread of each item was evaluated independently before being rolled up into an overall contingency.  This is described in detail in NOnA-doc-1886.

	3.3.4
	The University of Minnesota should provide their requirements for operation and maintenance of the FD facility and those requirements should be incorporated into the Title II design.
	Closed.  Regular meetings between the L2 manager, residing at Fermilab, and representatives of the University take place and these issues are included in the discussions.

	3.3.5
	Proceed with the design of the ND conventional work as soon as practical.
	Closed.  




	3.3.6
	Proceed with plans to have an independent assessment performed of the means and methods for constructing the FD Building. That review should also investigate methods to compress the construction schedule, since the building is on the project’s critical path.
	Closed.  We did this last year.  We now have a contract in place for the building and a schedule for the construction.

	4.3.1
	ES&H interfaces between all parties need to be formalized, and this is currently planned through the MOU process.
	Closed.  We have already done this for the Cooperative agreement and this is a standard section in all of our MOUs.

	4.3.2
	DOE/CH, the Fermi Site Office, and Fermilab/NOνA parties, in coordination with the University of Minnesota, need to provide all necessary and sustained effort required to ensure that the NEPA process is successfully completed. NOνA can then address any comments on the EA that may arise during the state/public comment period in Illinois, and move successfully on to the next stage.
	Closed.  FONSI issued.

	4.3.3
	The University of Minnesota should submit application(s) for Aquatic Resource
Alteration Permits (ARAP) as soon as practical to support construction of the Ash River access road in spring 2008.
	Closed.  The University of Minnesota has filed a Wetlands Permit (Nov. 15, 2007) which is the requirement in Minnesota. This is described in detail in the NOA EA. 

	5.2.1
	The project should plan on providing personnel to assist the EIR team and guide them in following and finding documentation.
	Closed.  The entire Project Team was at the disposal of the EIR team while they were here and we successfully guided them through the documentation, culminating in a successful review.

	5.2.2
	Re-evaluate the appropriateness of the procurement escalation rate used, particularly for the three major cost drivers (LS, PVC extrusions, and WLS fiber) that are now using the two percent factor.
	Closed.  After discussions with OHEP, we have adjusted the mass of the far detector from 15 kt to 14 kt.  The freed-up funds have been added to the overall Project contingency in order to deal with larger than anticipated escalation or other unforeseen problems that may arise.

	5.2.3
	The project should pursue obtaining a reduced overhead rate for those purchase orders that will not be received and handled at Fermilab.
	Closed.  Fermilab follows uniform accounting procedures for all projects and was not interested in this deviation.

	6.2.1
	All schedule logic should be verified to ensure that ALL activities are logically tied and that the ties are correct before the EIR.
	Closed.  The EIR felt that we had done an adequate job.

	6.2.2
	Change the delivery activities to allow appropriate time for the contracts to be modified and the vendors to receive funding before delivery can begin.
	Closed.  The time allocated in our cost and schedule for procurement and contract activities is based on guidance from the Fermilab Procurement Department as well as our experience on NOA with a number of complicated RFPs that we issued during the R&D process.

	6.2.3
	Re-evaluate schedule contingency once recommendations 1 and 2 were incorporated into the project schedule.
	Closed.  

	6.2.4
	Investigate acceleration of activities to minimize project risk.
	Closed.  This is an ongoing process that we go through continuously.


	7.3.1
	Complete and approve the MOU between Fermilab and the University of Minnesota to supplement the Cooperative Agreement prior to CD-2. Include configuration management for the FD Building in the MOU to ensure configuration management is in place for conventional facilities while the project completes equipment installation and transitions into operations.
	Closed.  The MOU is complete.  Configuration management is incorporated into the entire Project, including the Cooperative Agreement.

	7.3.2
	Finalize all MOUs and SOWs for all institutions prior to CD-2.
	Closed.  All MOU’sand SOW’s have been completed. 

	7.3.3
	Review and update both PEP and PMP prior to the EIR, including proposing CD-3 and CD-4 approvals be delegated to the Associate Director for the Office of High
Energy Physics.
	Closed.  

	7.3.4
	Scrub all CD-2 related documentation for self-consistency before the EIR.
	Closed.  This has been reviewed by the EIR.

	7.3.5
	Because schedule contingency is tight, evaluate amount of schedule contingency before the EIR.
	Closed.  We presented the same cost and schedule to the EIR that we presented to the DOE CD-2/3a review team.  The EIR thought that our schedule contingency was adequate.

	7.3.6
	Combine management reserve and contingency at this stage of the project.
	Closed.  

	7.3.7
	Verify that a reasonable cost contingency and escalation is being applied to address commodity pricing risks.
	Closed.  See 5.2.2 above.
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November 26 – 30, 2007

	ID
no.
	Recommendation
	Required action
(discussion)
	Date

	K1*
	Clearly document the justification for excluding the commissioning of the modified beamline and the ARR from the project.
	This is documented in the NOvA MoU with the Directorate and AD.  NOvA accelerator/beamline upgrades are to the existing Fermilab complex of already operating machines. The ARR is included as part of the project as it occurs prior to commissioning.  This documentation is required in order to start commissioning with beam. Commissioning is planned and conducted by Fermilab ESH and operating organizations according to the accelerator operations (not NOvA project) schedule, and is completed fully in compliance with existing Fermilab and DOE FSO commissioning procedures. The NOvA Start-Up Plan further documents this.  
	Closed.  Complete 3/1/08

	A1*
	Revise the WBS dictionary to contain more information about each WBS activity, such as comprehensive scope description, deliverables, milestones, basis of estimate, assumptions, and resource requirements.
	The current WBS dictionary follows the guidance in DOE order 413.3.  Additional information is included in Open Plan which is the ultimate encyclopedia for the entire project.  We will extract this information in some presentable fashion and add it to the dictionary.  We have done this for WBS 2.4 to see if the content and format is acceptable before we do it for the entire project.
	Closed.  Done and signed off on by the EIR.

	B1*
	Ensure plans are in place to complete a preliminary design and associated cost estimate for the site preparation for the Near Detector, including the required tunnel excavation, in FY09 and to complete a BCP at that time to roll more detailed and supportable cost and schedule details into the project cost and schedule baseline.
	A Purchase Order is in place with an engineering firm to provide a 30% design.  We will update the cost and schedule when they complete the design.
	Closed.  Complete3/24/08

	C1
	Expand the schedule to include the CD processes and the EVMS certification process.
	A number of programmatic milestones were already included in the schedule.  We have added additional milestones so that all of the CD decisions and the EVMS certification process are now included.  The milestones can be found in Appendix B of the Project Management Plan.
	Closed.  Complete
4/15/08

	D1
	Consider re-organizing the risk list so that the same risk is not repeated.
	Because of the nature of our WBS and the way in which Welcome Risk maps to our WBS, we prefer to leave it the way it is. The same risks are repeated, but at different times in the schedule.  In this way the risk as related to a particular task can be retired while the other similar risks in the future can remain (or perhaps be decreased).  This makes it easier to track risks versus time and specific tasks.  Thus we will leave risks repeated.  By linking the risk to the WBS, we know that the risk is retired when the WBS item is completed.
	Closed.  Complete2/28/08

	D2**
	Increase the contingency to $60.8 million by incorporating the costs defined as MR into the project contingency.
	The $696.2 k defined as Management Reserve (MR) during the EIR was subsequently incorporated into the project contingency. The contingency documented in the Project Management Plan (Table B7) and PEP (Sec. 7.3) now includes the MR amount.
	Closed.  Complete12/6/07

	D3*
	Evaluate whether all significant DOE risks are captured in the current risk register, and incorporate additional risks as appropriate. Consider such programmatic risks as stakeholder issues and University of Minnesota capabilities/performance.
	A number of programmatic risks were already included in the risk register.  We have since added an additional 9 risks.  These include risks associated with delay in approval of CD-2 and/or CD-3, the risk of delaying the Project because of delays in the NEPA process, delays stemming from issues related to the National Historic Preservation Act, the risk from continuing resolutions, the risks and opportunities related to changes in the funding profile and the risks that could lead to a delay in CD-4.  These risks have all been entered into our risk registry and risk forms have been written for the four of them (255, 254, 256, 253) that pose a high or medium risk.
	Closed.  Complete3/20/08

	E1*
	Evaluate opportunities for a compressed project schedule given the large positive carryover evident from the project funding profile.
	As a result of the funding cut in FY08 we have reworked our cost and schedule to meet new guidance and we are investigating ways of accelerating our schedule.  Our schedule is funding limited and we can and will accelerate activities when possible and when the resources are available.  There is currently considerable uncertainty as to when FY09 funds might be available.  We currently allow for a 4-month CR in our cost and schedule, but the CR could be longer (or shorter).  Once we know more we will take a fresh look at possibilities for accelerating activities.
	Closed.  Complete 4/30/08


	F1**
	Consolidate the key project, technical, cost, and schedule assumptions into a single document.
	This was done in a new document  “Key Cost, Schedule, Technical and Programmatic Assumptions for the NOvA Project” 
	Closed.  Complete12/11/08

	F2**
	Identify the TPC consistent with DOE definition
	The TPC was revised to be consistent with the expectation to include costs starting with CD-0, and this is documented in the Project Management Plan (Table B7) and PEP (Sec. 7.3). Other aspects of this finding are addressed in items F3 and K1.
	Closed.  Complete12/6/07

	F3**
	Review and clearly document the practice of not charging Fermilab scientist labor for what would appear to be direct labor on the project.
	OHEP guidance on this practice has been documented in NOvA-doc-3083. The NOvA “Key Assumptions” document (Sec. 1.2) incorporates the practice specifically into the NOvA Project.
	Closed.  Complete3/31/08

	I1*
	Update the status of all design review comments to reflect their status at CD-2 to support the design baseline.
	Done.  A Consolidated list of design review comments is now in NOvA-doc-3079.
	Closed.  Complete2/28/08

	K2*
	Expand schedule activities to include detailed start up test plan activities.
	Done.  We have added 12 new startup activities to the schedule along with the resources required to accomplish these activities.  The Startup Test Plan describes these activities. In addition, we have added 11 new milestones to the schedule, marking the completion of various startup activities.  
	Closed.  Complete 5/7/08

	J1
	Consider the use of cost savings incentive clauses in contracts awarded post CD-2.
	We have considered these.  As contracts are placed, we’ll review all alternatives and determine the best approach, which may include the use of incentives.
	Closed.  Complete2/28/08

	M1
	Update the HA for Accelerator and NuMI Upgrades to ensure that all requirements of DOE O 420.2B are addressed. Clearly state that the DOE Order is the applicable directive, and that the accelerator work will comply with its requirements.
	The accelerator modification work does not fall under the applicability of DOE O 420.2B, but rather an equivalent DOE approved “Work Smart Standard” (which is Fermilab ES&H Manual 2010) that is incorporated into the DOE contract for Fermilab to govern all accelerator operations. As described in the PEP, the HA was used as a basis to develop the draft Preliminary Safety Assessment Document (PSAD), which will be updated into the Final SAD. The SAD, along with safety envelope and readiness review requirements will meet the Fermilab required standard, which includes the elements of DOE O 420.2B.   
	Closed.  N/A

	M2*
	Remove all references to scintillator mixing as a hazard from the HA for NOvA.
	Done.  NOvA-doc-618 has been updated.
	Closed.  Complete2/28/08

	N1
	Encourage the University of Minnesota to either seek LEED certification for the far detector building, or at a minimum, to apply LEED concepts to the design of the facility.
	Done.  We have encouraged them to do so as recently as March 4, 2008 via an email exchange with the CAM for the Site and Building and the PI of the Cooperative Agreement at UM.  Part of this exchange is documented in NOnA-doc-3076.
	Closed.  Complete3/4/08

	O1
	Include a proper life-cycle cost analysis in the PEP.
	Startup costs are included in the Cost and Schedule (see K2).  Operation is not included in the Project. Costs are estimated based on NuMI experience.  The PEP currently contains a D&D rough estimate.
	Closed.  Complete 4/30/08

	P1
	Consider making the IPT charter a stand-alone document with a page of “acceptance” signatures for the appointed core members to better comply with OECM expectations.
	This was considered, but the IPT has been meeting weekly for over a year, with clear buy-in of key members.  The IPT charter is contained in the PEP (Appendix 1), a DOE approved document. 
	Closed.  Complete12/19/07

	P2*
	Meet conditions of DOE O361.1A to provide a Level 3 certified FPD, or to obtain a waiver. Submit with CD-2 documentation.
	A plan has been developed for the NOvA FPD to reach Level 3 certification. The plan will be included as part of the CD-2 documentation for approval.
	Closed.  Complete1/14/08

	Q1*
	Develop both a list of appropriate Key Performance Parameters and list of CD-4 deliverables for the project. Clearly delineate the lists, and include in the PEP. Document their relationship to specific requirements in project requirements documents.
	Listings of both key performance parameters and CD-4 project deliverables have been delineated and included in the PEP (Sec. 3.2 and 7.2), along with descriptions of related parameters and requirements further described in the technical design report and project parameter sheets. 
	Closed.  Complete12/18/07

	Q2**
	Make execution of the Fermilab/University of Minnesota MOU for implementation of the University of Minnesota/DOE Cooperative Agreement (CA) prior to CD-2 a high priority. The CA should be executed prior to CD-2.
	The Fermilab/University of Minnesota MOU to implement the U Minnesota/DOE Cooperative Agreement (CA), NOvA-doc-2824 was signed by all parties and executed.  CA No. DE-FC02-07ER41471 (CA) between the U.S. DOE, Office of Science and the Regents of the University of Minnesota was executed in Sept 2007.
	Closed.  Complete12/18/07

	Q3*
	Ensure that the project controls system is completely “debugged” and capable of producing accurate EVMS reports prior to CD-2. If this cannot be done, obtain a written waiver from OECM that specifically allows a delay in EVMS reporting until the current errors can be corrected.
	The project controls system was debugged and used to generate EVMS CPR data for a current & cumulative period. This establishes capability for monthly updates and variance analysis using the NOvA EVMS data.  See e.g. pages 15-18 of the Feb. 2008 monthly report.  The FY08 funding cut required modifications to the Schedule.  Tin Progress tasks were suspended until restart funds were available.  These were split in the Schedule.  We’re in the process of incorporating these split tasks into COBRA to resume EVMS reports.
	Closed.  Complete3/15/08


[bookmark: _Toc328750498]EVMS Certification  Review – May 2009
May 11-15, 2009


	CAR
no.
	Recommendation
	Required action
(discussion)
	Date

	1
	Accounting for Scientist Labor (uncosted)

	We are currently operating under instructions from the DOE Office of High Energy Physics that instruct us to leave the cost of scientists off project.  We understand that there are discussions underway to modify this practice.  Once formal guidance is given, we will implement the required changes.
	Closed.  We began formally tracking this in Oct 09.

	2
	No Process/Provision for Undistributed Budget as a Holding Account

	Projects at Fermilab typically do not have undistributed budget.  However, FRA will revise the FRA Earned Value Management System Description to provide for the possibility of utilizing undistributed budget, as well as a description of processes for tracking, use, distribution, and accounting of such budget.     
	Closed.  FRA EVMS requires us to report “available contingency” each month

	3
	Direct Cost for Exempt Labor

	The FRA timekeeping system/process does not capture the total hours worked.  The Lab is responding to this with a new system that will be implemented shortly.  All exempt Fermilab employees, including those contributing to the NOvA Project will comply with the new system.
	Closed.  This captured in the Fermilab Time and Labor reporting system.
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Director’s CD-3b Review of NOνA – June 2009
June 16-18, 2009


	No.
	Committee Recommendation
	NOA Response

	
	2.0 Accelerator and Beamline
	

	1
	Develop a procurement strategy for the remainder of the short and long kicker ceramic beam tubes as soon as possible.
	Closed.  Refer to the DOE FY10 IPR of NOvA held on Aug 31 – Sept 1, 2010 (Recommendation #1) for specific details.

	2
	Work with Fermilab management to acquire resources needed to complete the accelerator and beamline
	Closed.  We continually work with management at all levels to acquire the resources necessary to complete the accelerator and beamline modifications.

	
	3.0 Site, Building, and Near Detector Cavern
	

	3
	Revise all procedures to reference University of Minnesota as the CM agent instead of Hines.  
	Closed.  Three procedures have been updated and sent to the University of Minnesota for Review:
 NOvA-doc-3544: CA Change Procedures – 14 Aug 2009
NOvA-doc-2996: CA IPT Responsibility Matrix – 19 Aug 2009
 NOvA-doc-3550: CA Cost Accounting Procedures – 14 Aug 2009

	4
	Revise the project resource loaded schedule to reflect the final negotiated cost and construction delivery date.
	Closed.  We have done this, but have included additional contingency to the contractor’s schedule.

	5
	Reduce and distribute contingency within the NOvA project to reflect the latest construction project risk.
	Closed.  The University of Minnesota recommends 5% on top of the contractor suggested contingency, but the Director’s Review Committee recommended 10%.  We have set this at 8% with the contractor holding another 1.5%.

	6
	The review committee recommends that the project complete negotiations with a consulting firm.  Begin conceptual design as soon as practical so a 30% design can be established with a conceptual estimate.  This will also likely clarify permitting needs.
	Closed.  All parts are in final design phase.

	
	4.0 Commodities – Scintillator/Fiber/PVC
	

	7
	Formalize the approval of QC procedures to be used during procurement and fabrication of scintillator, fiber, and PVC.
	Closed.  Refer to NOvA-doc-5453 for details.


	
	5.0 Module Production
	

	8
	Increase the module pneumatic pressure test to 110% of maximum allowable working pressure to be consistent with ASME standards.
	Closed.  

	9
	Establish glue strength test procedure for each glue batch.
	Closed.  Procedures have been developed for the Module factory processes.

	10
	Consider using QC and data base procedures for FHEP production.
	Closed.  

	11
	Develop and use the step height measuring tool in time for the FHEP module production.
	Closed.  We have one in use at Argonne Lab and one at Minnesota.

	12
	Develop a more detailed conceptual plan for removing the oil at the end of the experiment.  If possible, incorporate any needed changes into the injection molded parts for the Far Detector vertical modules.
	Closed.  This is documented in the Project Execution Plan.

	
	6.0 Electronics, Trigger, DAQ
	

	13
	The yearlong shutdown of the project caused a major disruption in the software effort. At CD-2, the manpower available was estimated to be marginal.  Due to the interruption, the project has been forced to rely on physicists instead of computing professionals to write the online software. While requirements documents have been written for the major components, very few have a design specification that can be used as a basis for writing code. The current level of effort may not be sufficient to provide the plans in a timely way consistent with CD-3b. The change in manpower strategy may require a substantial rework of the resource-loaded schedule.  The L3 is primarily responsible for 2 significant software elements. Because several key components (e.g. event builder) are essential to getting data from the IPND, the software has the potential to become a critical path item. NOvA should work to identify additional personnel to work on the online software ASAP. 
	Closed.  We have a new team and new leader in place.  The specifications have been re-examined.  The INPD is working due to the effort of this group.

	
	7.0 Far and Near detector Assembly
	

	14
	Continue to monitor the amount of and maintain the capability to ventilate the methyl methacrylate released by the gluing operations of block assembly. 
	Closed.  It is the plan to monitor and ventilate the area around the block pivoter where MMA will be used.  It is worth noting that The Argonne Industrial Hygiene department has monitored the assembly crew for each instance of FSAP installation.  No harmful levels of MMA have been detected, and no special ventilation has been used.

	15
	The Project should hold a suitable review of the pivot block design demonstrating that it meets requirements during operation as an assembly table and as a “bookend” for the assembled detector. The review should include safety considerations. This should include the plan and design for the final disassembly of the detector which addresses stability for the entire structure as PVC layers are removed. 
	Closed.  Block Pivoter review was held on 24 March 2011.  Refer to item #9 of the DOE FY10 IPR review of NOvA during September 2010.


	16
	The role of the Crew Chief should be designed so that they can focus on coordination and quality control and are not planned to be responsible for filling-in on routine assembly tasks or maintaining the logistics of just-in-time supply. 
	Closed.  A Change request was submitted to add personnel.  See CR #221, NOvA-doc-5255 available in DocDB.

	17
	The team should present a clear plan for the Near Detector, e.g. design of the muon catcher and pivot table for the Near Detector, extent of the Near Detector to be tested, including original IPND plus two extra blocks and muon catcher, location and needed facilities for testing on the surface, further details of the underground cavern for the Near Detector, and installation plans. 
	Closed.  The surface location is considered to be well defined.  Only the details of the enclosure are considered unresolved.  The scope and design of the detector is well known.  The IPND and Near Detector are now one and the same.


	18
	The team should evaluate the need of pseudocumene sensors during filing of the blocks with scintillator. 
	Closed.  Such sensors do exist, but other large experiments have not considered them necessary.  Our closed system prevents the release of vapors into the detector hall.

	19
	The team should evaluate the need for quality control of the scintillator down stream of the heat exchanger to analyze/avoid the potential of contamination of the scintillator with the heat exchange fluid. 
	Closed.  The risk of failure of the heat exchanger leading to contamination of the scintillator is considered to be extremely low.

	
	8.0 Project Management, Cost, Schedule, Funding and ES&H
	

	20
	The immediate need to adequately staff the NOvA Project Office must be addressed by Fermilab management. 
	Closed.  A new Deputy Project Manager was named on July 13.  Additional position openings have been approved by the Directorate.

	21
	A formalized sign-off process for written QA procedures used in the detector construction needs development. 
	Closed.  This has been developed with Level 2 managers having responsibility for their areas.

	22
	The Project should create a table or listing of upcoming manpower needs which summarizes the resource requirements extracted from the updated Resource Loaded Schedule. The Project and the Lab should work together to meet these manpower needs wherever possible, and so take advantage of the funding being provided. 
	Closed.  We have such a table and present it at every PMG meeting.  We take every opportunity to communicate our resource needs to the Lab and we will continue to do so.

	23
	Fermilab Management needs to designate an ES&H Coordinator for NOvA, specifically including the Near Detector. 
	Closed.  The PPD ES&H department Head serves in this role for NOvA.

	24
	ES&H considerations, impacts, and mitigation should be included at the conceptual design detail stages for fall protection, sampling for MMA and pseudocumene, etc. 
	Closed.  These issues were considered at the conceptual design stage, ES&H was involved in the discussions, and we have adequately covered these issues.  FHEP construction will focus our efforts.



[bookmark: _Toc328750500]Director’s CD-3b Cost Review of NOνA – July 2009
July 14, 2009

	No.
	Committee Recommendation
	NOA Response

	1
	Add slides showing: Overall float to CD-4 (before and after re-plan), Milestone analysis (1 page – high level), Critical Path and analysis (see BNL example of high level schedule)
	Closed.  Summarized in the Project overview talk and discussed in the breakout.

	2
	Show % of R&D remaining.   Discuss the risks associated with not getting R&D accomplished.
	Closed.  Done in the Management breakout.

	3
	Present Staffing Plan that needs to include the following:
· Explicit personnel requirements and how the project will be staffed.  Internal staff, external contractors, help from other labs.
· Show staffing plan, by month over next year, by category of labor, requirements vs. availability.  
· Address ANU staffing plan explicitly 
· Address project controls staffing
· Show gaps, and the plan to address shortfall
· Show that NOvA and Fermilab have the people to manage the procurements, QA, etc. for the late FY09-10 bump in spending, both at Fermilab and at universities.  
	Closed.  Summarized in the Project overview talk in the plenary session and discussed in more detail in the Management breakout.

	4
	Contact other Labs on availability of kicker engineering.  State who is responsible for getting these people - NOvA or AD
	Closed.  Steve Holmes did this.

	5
	Develop and present a specific corrective action plan for improving schedule performance.
· Show the BCWS monthly plan for next year.
· Show the components: labor, contracts, other institutions
· Show the plan how NOvA will obligate and cost $85 M in FY10.
	Closed.  Developed a  plan (Get To green Plan) and presented it during the Management breakout.  We followed it exactly.

	6
	Recommendations for improving presentations:
· Calculate % contingency on remaining work included in BAC and EAC
· State you use same contingency rules applied/approved) at CD-2
· Show sample of the highest risk items  
· Have detailed risk register for breakouts.
· Have April and May financial tables available, if not complete monthly reports
· Present how you determine when to convert ETC changes into the baseline
· Clean up for project overview presentation
· Check obligation table (p 43) for accuracy
· Page 45 - are these costs or obligations for both prior and future years?
· P 44 NOvA obligations 36 - remaining costs    M&S 114, Labor 54, total contingency 75
· P 42 what isn’t being obligated in FY09 => about $ 35 M 
· Add WBS numbers to slide titles
· Add slide on changes of personnel over last year
· Show level 2 managers on slide 8
· Verify all links from website.
	Closed.  All of these items have been completed.


[bookmark: _Toc328750501]DOE CD-3b Review of NOνA – July 2009
July 21-23, 2009



	No.
	Committee Recommendation
	NOA Response

	2.1.3
	Accelerator and Beam Lines 
	

	1
	Determine the resources required to complete the work and obtain a commitment from the laboratory management to supply the necessary resources.  Update the resource loaded schedule to reflect the updated planned commitment.

	Closed.  Named resources identified for ~600 tasks for duration of the project.  A proposed allocation of resources was agreed to by lab management (9/22/09) with the priorities:
1. Accelerator Operations
2. NOvA
A new resource loaded schedule exists.

	2
	Identify a shutdown coordinator to work on detailed organization of the complex
	Closed.  The shutdown coordinator has been identified (Cons Gatuso).  Cons has begun planning for the 2012 shutdown.

	2.2.3
	Sites and Building
	

	1
	Award the final design contract for the Near Detector Cavern and the Near Detector Surface Enclosure by October 1 2009.

	Closed.  Near Detector Surface Building: 
A Purchase Order was issued (8/13/09).
Near Detector Cavern: 
Purchase Orders have been issued for “As Built Investigation” (10/2/09) and “Final Design of Near Detector Cavern” (10/6/09)

	2
	Re-evaluate contingency for the various projects.  Suggest 15 percent contingency estimate be added to the construction (Ash River Project) for owner-directed and contractor changes.  Suggest 30 percent contingency estimate for work to go on the Near Detector Facilities.  Complete by October 1 2009
	Closed.  Ash River:  
Construction contingency increased to 13.4% based on the stage of construction, both University of Minnesota and Fermilab experience and current construction status
(CR 108 NOvA-doc-4317, October 2009).
Near Detector Surface Building:  Construction contingency increased to 30% (CR 088 NOvA-doc-4168, August 2009).
Near Detector Cavern:
No Change, 50% contingency.

	3
	Prepare a list of tasks that can be advanced to the benefit of the project.  This list should include purchase of equipment and materials that can be purchased now and effectively obligate the current funding.  Complete by September 1 2009.
	Closed.  All funds obligated in August 2009.
(NOvA-doc-4212), but several costs accelerated by contractor.
· crushed material for asphalt
· barite
· air handling system
· structural steel
· electrical system parts
· fire water storage tanks
($1.5M advanced at storage cost of $75k)

	2.3.3
	Commodities: PVC Extrusions, Fiber Scintillator
	

	1
	Procure the PVC Resin, Extrusions, Fiber and Scintillator as soon as needed
	Closed.  Contracts in place for PVC resin, extrusions, WLS fiber and mineral oil.  
WLS powders for scintillator all in hand for 15 kT.  Pseudocumene supplier is identified and selection of a toll blender is at an advanced stage.

	2.4.3
	PVC Module Production
	

	1
	Improve integration coordination to devise effective scintillator loading/draining procedures.
	Closed.  Filling:  Filling equipment and procedures at an advanced stage (WBS 2.9) and will be performed first on the near detector.  Lessons learned from the near detector will be applied to the far detector. 
Draining:  Draining scintillator from the near detector is straightforward. A concept for draining the far detector is found the NOvA CDR (section 22.2.2) and involves submersible pumps to overcome the 19 PSI head.  A second concept would be to add water to the modules and remove the lighter oil floating on the denser water.

	2
	Provide additional engineering to finish factory tooling items and certify compliance with safety codes
	Closed.  An Argonne Engineer reviewed the Minnesota module factory tooling designs during a visit 15-16 October, 2009.  Recommendations are posted toNOvA-doc-4389.  Engineering of the vacuum lifting fixture and tilting tables was completed by Jim Grudzinski.

	3
	Complete documentation of assembly, test, QA and training procedures and have them reviewed by NOvA management.
	Closed.  Initial assembly procedures and QA/QC tests have been documented (NOvA documentsNOvA-doc-3827, NOvA-doc-3829, NOvA-doc-3858, NOvA-doc-3859, NOvA-doc-3860).  The procedural documents require sign off by the L2 manager.  Procedures may be modified as we gain experience. Relevant documents will be updated, as appropriate.

	2.5.3
	Electronics and DAQ
	

	1
	Conduct technical design review(s), including outside experts, prior to procuring critical components
	Closed.  Review findings and recommendations are posted in NOvA-doc-4564.

	2.6.3
	Near/Far Detector Assembly
	

	1
	Conduct a final design review of the Block Pivoter incorporating the experience gained from the FHEP block pivot prototype before the Block Pivoter’s release to fabrication.  Include a thorough look at worker safety—fall protection issues need very careful consideration.
	Closed: Block Pivoter review was held on 24 March 2011.  Refer to item #9 of the DOE FY10 IPR review of NOvA during September 2010.

	3.3
	Environmental, Safety and Health
	

	1
	ES&H interfaces between all parties have been formalized; ES&H staff should ensure communications are maintained throughout the life of the project.  Specifically, ANL IH has been intimately involved since Aug 2006. Their efforts to monitor workers associated with pilot production of PVC modules should serve as a foundation for the University of Minnesota’s ES&H recommendations for full-scale PVC module production.  Furthermore, UM may access the expertise of subject matter experts for addressing ES&H concerns with hoisting and rigging operations, as well as elevated work, at Ash River.
	Closed.  The University of Minnesota has hired an ES&H coordinator for the Ash River site during assembly.  

	5.3
	Cost Schedule and Funding
	

	1
	Evaluate additional opportunities to further advance schedule with available contingency prior to CD-3b.
	Closed.  Procurement further advanced (after July review) for Avalanche Photo Diode (APD) detectors and DAQ for the near detector.  Extrusion & fiber purchases have been approved (see section 2.3.3).
Post CD-3b:  see contingency use plan.

	6.3
	Management
	

	1
	Update and finalize the PEP
	Closed.  

	2
	Update the schedule to take into account the changes that have occurred in funding profile, and currently anticipated changes in the resource allocation, availability, and work planning. 
	Closed.  ANU planning has been integrated into the OpenPlan schedule.  The entire project schedule is updated monthly on a task-by-task basis.

	3
	Update the contingency estimates to include all risks.
	Closed.  Updated the task-by-task contingency and verified their linkage to their appropriate risk.  Not all risks have funds assigned due to the nature of the risk. 

	4
	Utilize available contingency funds to mitigate risks and advance the schedule.
	Closed.  Schedule advanced on the items presented in plenary talks during review. 

1. Advanced procurement of mineral oil.
2. Brightened scintillator by adding 25% more fluors (12% more light output) to mitigate risks from PVC, fiber, scintillator reliability.
3. Advancing assembly at Ash River depends on prototype and near detector.  Invested funds to mock up catwalk and rolling access platform for near detector in the surface building.

	5
	Approve CD-3b for NOvA project after addressing these recommendations
	Closed.   DOE Approval 10/29/09


[bookmark: _Toc328750502]
DOE CD-3b Mini-Review of NOνA – January 2010

January 28, 2010

	No.
	Committee Recommendation
	NOA Response

	1
	Perform a contingency analysis and document a contingency spend plan that identifies the decision dates and costs.  Provide these at the next review
	Closed.  See J. Cooper’s talk, posted as a NOvA document

	2
	Conduct a review to include an updated, bottoms-up cost estimate in the July 2010 time frame
	Closed.  All BOE’s revised with appropriate change requests.




[bookmark: _Toc328750503]Director’s Progress Review of the NOνA Project – August 2010
August 4-5, 2010

	No.
	Committee Recommendation
	NOA Response

	2.0
	Accelerator and Beamline (WBS 1/2.0)
	

	1.
	Identify critical tasks which could be advanced should resources be available.
	Closed.  We routinely look for opportunities to better allocate resources.

	3.0.
	Site and Building (WBS1/2.1) & Near Detector Cavern (WBS 2.8.1)
	

	2.
	Verify contingency amount is adequate for the open rock excavation claim and open risks associated with remaining activities.  Ensure the change in contingency is reflected in the overall project’s contingency totals prior to DOE review.
	Closed.  See Change Request #200, NOvA CR 200  Basis of Estimate form can be found in NOvA-doc-5124

	3.
	Work with the contractor to implement recommendations from independent assessment of FD construction schedule to reduce schedule slippage and meet current milestone dates.  Adjust the effort based on the assessment results.
	Closed.  Results from the independent schedule review by Turner Construction have been communicated to contractor.  Additional reconciliation was based on the Independent Schedule Review report. 

	4.
	Work with Fermilab management to ensure the planned Near Detector Cavern construction schedule is aligned with the planned accelerator complex shutdown in FY12.
	Closed.  Cavern Construction is currently tied to the shutdown in the OpenPlan schedule.  The Cavern breakout talk will be modified to make this clear.

	5.
	Clarify the Near Detector Cavern (2.8.1) effort by separating activities & costs associated with the design & construction of the Near Detector Cavern.  Tasks as currently described don’t clearly capture the ongoing design efforts for this activity.
	Closed.  We have changed the Cavern breakout talk to show how the design and construction costs are captured in our OpenPlan schedule.

	4.0
	[bookmark: _Toc268851234]Commodities:  Scintillator/Fiber/PVC (WBS 1/2.2, 1/2.3, 1/2.4)
	

	6.
	Identify storage facilities for mineral oil and blended scintillator and make contractual arrangements.
	Closed.  Refer to the DOE FY10 IPR of NOvA held on Aug 31 – Sept 1, 2010 (Recommendation #4) for specific details.

	7.
	Complete the vertical slice test to ensure there are no surprises in light production and/or collection.
	Closed.  Refer to the DOE FY10 IPR of NOvA held on Aug 31 – Sept 1, 2010 (Recommendation #5) for specific details.

	5.0
	[bookmark: _Toc268851235]Extrusion Module Production (WBS 1/2.5)
	

	8.
	Firm up a decision timeline and confirming measurements to address the manifold crack issue.
	Closed.  A decision timeline is in Rick Tesarek’s Plenary talk for the DOE IPR.

	9.
	Consider increasing the number of spare assembled modules.
	Closed.  Considered.  We’ve budgeted 15% spare parts to make more modules.  

	6.0
	[bookmark: _Toc268851236]Electronics and DAQ (WBS1/2.6, 1/2.7)
	

	10.
	The APD remains the cost driver for the electronics.  While the performance is good for the articles delivered, the cost estimate is based on a very rough estimate, and the cost of the IPND run was 50% higher than estimated.  The 30% contingency that is assigned is usually applied to vendor quotes which is not appropriate in this case.  Therefore, NOvA should increase the contingency on the APDs until a contract is in place.
	Closed.  Hamamatsu will give us a price for the arrays after they’ve built the 500 ND units, which should be complete in October.  The BOE was reviewed and approved at CD-2. Without new cost data, it is premature to update the BOE or contingency at this time.  The contingency has always been set at 40%, not 30%, and the base cost is the highest number in the range estimated by Hamamatsu.

	11.
	The costs of most of the electronics for the preproduction runs were near the high-end of the budgeted cost plus contingency.  Update the BOEs for all items to reflect these costs.
	Closed.  All BOE’s were updated prior to the DOE IPR.

	8.0
	[bookmark: _Toc268851238]Cost, Schedule, ESH and Project Management
	

	8.1
	[bookmark: _Toc268851239]Cost
	

	12a.
	The following documentation problem should be corrected before the IPR review:  
WBS 2.2.1.5.2 - 2.2.1.5.4 Mineral Oil Production, Delivery, and Storage - FY10, FY11, FY12. This claims to be updated, with CR but no file linked.
	Closed.  File has been linked.


	12b.
	The following documentation problem should be corrected before the IPR review:
Several elements in 2.5.3.1 are shown as updated but with no new BOE file.  Is it file 5023 and it is not linked (it references 2.5.3.1.3)? 
	Closed.  The BOE’s are linked in the current list.  


	12c.
	The following documentation problem should be corrected by the IPR review:

At least one updated BOE has costs given in 2010$, rather than 2007$.

	Closed.  Costs are in ‘10 $ when estimate is based on costs obtained in 2010.  Costs are converted to ‘07$ in Open Plan.  For M&S costs the change is a factor of 1.06 from FY07$ to FY10$.  We will inform reviewers that the difference is only 6%.

	12d.
	Documentation problem should be corrected by the IPR review:  WBS 2.9.1.1: not clear what caused contingency to increase from 60 to 65%
	Closed.  We believe this recommendation referred to an editing error in the BOE for 2.9.4.1, NOvA-doc-4933 - now corrected.

	13a.
	The contingency for the following WBS element should be reviewed and reassessed appropriately. 
Given all of the other updates based on the IPD modules construction experience, the wastage fraction should be increased from 2 to 5% and all associated contingencies raised to correspond to this. 

	Closed.  PVC modules:  We’ve improved manufacturing and QA processes in all areas and believe we can meet a 2% goal.   We’ve budgeted more injection molded parts to make an extra 15% of modules.
PVC extrusions: Extrusion production has 10% contingency (above 2% already budgeted) to make additional extrusions to replace waste in module production and assembly.  PVC resin cost is already budgeted at 6% scrap with 15% contingency on top of that.
Fiber: Current contingency covers known wastage rate of fiber at the Factory.

	13b.
	The contingency for WBS 2.6.1.2.3, APD Array, should be reviewed and reassessed appropriately.
The text justifying the 30% contingency based on vendor quote is vague.  Given that the IPND APDs were estimated to cost $850/pc and came in at an actual cost of $1250/pc, and that the vendor quote is only for general reference, the present contingency seems inadequate.
	Closed.  Hamamatsu will give us a price for the arrays after building the 500 IPND units which should be completed in Oct. The BOE was reviewed and approved at CD-2 and without new information it is premature to update the BOE or contingency at this time.  The contingency has always been set at 40%, not 30%, and the base cost is the highest number in the range estimated by Hamamatsu.

	13c.
	The contingency for WBS 2.5.3.2.6.15, Train Factory student technicians, should be reassessed.  The contingency is 50%, which is conceivably low given the problems they may encounter in training large numbers of student workers. The base cost is not large however.
	Closed.  We now have experience training students, including safety training for wearing respirators.  50% is consistent with our contingency rules.  CR194 increased the base cost of this task by 33%.

	8.2
	[bookmark: _Toc268851240]Schedule
	

	14.
	Update milestone completion and task forecast dates before IPR.
	Closed.  July status has been finished.

	8.3
	[bookmark: _Toc268851241]ES&H
	

	15.
	The development of a Safety, Emergency Management Plan has not been started and is needed before Beneficial Occupancy March – April 2011. The EM program could take several months to develop and the team suggests a committee between University of MN and Fermilab ES&H be established.
	Closed.  A draft Ash River Safety Management Plan and a draft NOvA Building Emergency Plan have been prepared by Schuh and Miller.  Work on other supporting documents is in progress and are under review by Lukens, Marshak, & Cooper.

	8.4
	[bookmark: _Toc268851242]Project Management
	

	16.
	Strengthen the Project Office by approving four new positions for 2 Assistant Project Managers and 2 additional Project Controls staff.
	Closed.  Four personnel requisitions have been approved by the Lab Director and sent to Fermilab Human Resources.

	17.
	Review the roles, responsibilities and authorities of the NOvA project management personnel to assure that they are being used efficiently and that the management work load is well distributed.
	Closed.  Done for Project Office staff after the departure of E. McCluskey to LBNE.  Added help (~0.2 FTE) from PPD to prepare for August reviews.

	18.
	Review the format and content of the Monthly Report to maximize the value of this document to the Project, the Lab and DOE.  Publish these reports within a month of close of business.
	Closed.  Content and format were reviewed.  Different parts are useful to different people.  Publishing earlier depends on hiring additional Project Office personnel.


[bookmark: _Toc328750504]
DOE FY10 IPR of NOνA – September 2010
September 1, 2010

	No.
	Committee Recommendation
	NOA Response

	1
	Accelerator and Beamlines: Formulate an alternative plan (by 12/31/10) to mitigate the potential impact of further delays to the kicker ceramic vessel procurement and target production.
	Closed.  Kicker ceramic beam tubes have been ordered.  IHEP is building additional NuMI targets now and this bumps NOvA lower in the queue.  RAL (UK) has been contracted to build a target using the IHEP design.

	2
	Sites & Bldgs: Assign the Outfitting design portion of the Near Detector Cavern by October 2010.
	Closed.  A requisition for the Outfitting final design was approved by the Project Manager on Oct 28.  

	3
	Sites & Bldgs: Implement recommendation of the Independent Schedule Review and reconcile contractor’s schedule, then proceed with plans to move the DOE Level 1 Milestone by October 2010.
	Closed.  Change Request #215, NOvA-doc-5242 was processed to move the DOE L1 “beneficial occupancy” milestone from December 2010 to June 30, 2011.  This CR has been signed by all parties at Fermilab and by Dennis Kovar.

	4
	Commodities: Identify storage facilities for mineral oil and blended liquid scintillator by Dec 15, 2010. Provide a document that describes tests and measurements of oil storage in containers with epoxy coatings.
	Closed.  Refer to NOvA-doc-5453 for details.


	5
	Commodities: Complete the vertical slice test by December 15, 2010 to ensure that there are no surprises in light production and collection.
	Closed.  Refer to NOvA-doc-6331 for details.

	6
	PVC Modules: Accelerate the design, production, and testing of the new extruded and injection-molded parts.
	Closed.  Added engineering (Rick Fischer ANL engineer with injection molded plastics experience) to this task in addition to the UMN engineer Tom Chase.  CR’s have been completed to cover this work at both institutions.  This includes buying out Prof. Chase from teaching in the first semester of 2011.

	7
	PVC Modules: Develop a contingency plan to repair the cracked modules.
	Closed.  A crack repair procedure was developed. See NOvA-doc-5139.  All cracked ND modules have been repaired and splinted to prevent any additional cracks from forming.  All modules (repaired cracks or no cracks) have been pressure tested in-situ at Fermilab.

	8
	PVC Modules: Produce a block assembly or accelerate a test block assembly as soon as final production parts are available in order to determine whether the crack issues are resolved. 
	Closed.  As stated in the review, we believe we will build at least one additional Near Detector block out of final production parts.  A crucial step was filling of the existing blocks, and four blocks are now filled.  A “test block” is NOT part of our plan - just one or more real Near Detector blocks will be constructed. 

	9
	Detector Assembly: Conduct a final design review of the block pivoter as soon as the FHEP has been constructed, in spite of the tight pivoter schedule. Include an evaluation of worker safety during block assembly. Fall protection issues need very careful consideration.
	Closed.  The pivoter kneeling cylinders were satisfactorily tested in Sept 2010.   The drive functioned properly in Oct 2010.  The pivoting table was installed in Nov 2010.  The pivoting hydraulic cylinders have been tested.  The final design review was held on 24 March 2011.  Worker safety issues were part of the scope.

	10
	Detector Assembly: Develop contingency plans and work-arounds for critical assembly processes during the planning process.
	Closed.  This is one purpose of the Full Height Assembly Prototype (FHEP).  Detailed planning has begun for the FHEP PVC assembly and testing.  FHEP requirements are being written down that will translate to Ash River.  Pivoter component procurement has begun.

	11
	Cost Estimate:  Complete hiring for open staff positions by December 2010.
	Closed.  The Project Manager I position was filled and the candidate began work on 1 Nov 2010.  The Budget Analyst (term) was filled and the candidate began work on 20 Dec 2010.  The PM Associate (term) and the Cost & Schedule Manager (term) were combined into a single opening.  This has been filled internally.  

	12
	Schedule and Funding:  Provide block pivoter early occupancy schedule plan by November 2010.
	Closed.  The FHEP work is a prerequisite to a final plan.  We’re procuring commercial parts of the pivoter (hydraulic pumps & cylinders). Procurement of weldments will occur as changes to the original drawings are incorporated into new bid sets.  We have new, additional help from PPD to update the drawings.  
     We met with the Ash River contractor (A&P) on 14 Oct 2010 to discuss early occupancy.  A&P still shows early occupancy as available November 4 but, clearly, all they can accommodate initially is receipt of parts.  We have a mutual plan to proceed in January on assembly of parts using iron workers who are A&P subcontractors.
     A Change Request was submitted and approved to reflect early occupancy dates and move the appropriate resources into the proper WBS.

	13
	Schedule and Funding:  Add CD-4 Review milestone and activity for CD-4 DOE approval/Project closeout by December 2010. 
	Closed.  Added to the Open Plan schedule.  Refer to Change Request # 281 NOvA-doc-5688 for additional information.

	14
	Management: Address shortage on project management support by December 2010.
	Closed.  See Recommendation #11 above.

	15
	Management:  Formulate a decision making process which includes appropriate stake holders (DOE, collaboration, lab management) for the remaining major  items in the contingency use plan in a timely manner.
	Closed.  The PEP and PMP together do sufficiently indicate a decision making process.  Ultimately, a Change Request for use of contingency gets signatures from most of the stakeholders.  It is easy to modify this form to include a wider set of signatures as is being done for the beneficial occupancy milestone date change right now.  Change Request thresholds for such signatures are already in the PMP and PEP.      

	16
	ES&H:  Ensure that requirements for event/incident notification are clearly delineated and incorporated into existing project ES&H plans.
	Closed.  The DRAFT Safety Plan for after Beneficial Occupancy has been updated to reflect a draft/ initial call list structure.  The Ash River Safety Plan includes a detailed call list structure.



[bookmark: _Toc328750505]
FRA EVMS Surveillance Review – March 2011

March 7-9, 2011
*The table below contains only the recommendations applicable to the NOvA Project


	No.
	Committee Recommendation
	NOA Response

	CAR-01
	The EAC is being analyzed at the Project level. In interviews with the CAMs, the CAMs indicated they have no input to the EAC. It was found that when the CAMs do their monthly status report, they do not perform an analysis of the project risks (see CAR10) nor do the CAMs include proposed change requests in the EAC.
	Closed.  Updates to the EAC are made to un-started activities whenever a baseline change is proposed by the CAM’s.  BAC changes must be preceded by making changes to the EAC for the tasks involved.  CAM’s are intimately involved when costs change.  A recent example would be the oil price fluctuations in May & June that resulted in an increase in May and a decrease in June.  

	CAR-02
	CR238 “Schedule Adjustments for Selected Detector Assembly Tasks with Baseline Start Dates in Oct 2010” changes the baseline schedule from having start dates in Oct 2010 to start dates in Jan 2011. The CR was initiated on 11/16/2010, received “preliminary approval” on 11/16/2010” but did not receive final approval until 1/7/2011. According to discussions with the Project Scheduler during the interview process, changes to the PMB were made in Nov 2010 prior to the final approval of the CR. In discussions with Project personnel this practice is implemented in multiple areas within the project.
	Closed.  This example was one we changed to account for the vendor being 5 months late and gouging a piece out of a part.  The task was in progress because we had been making progress.  The L2 and Scheduler discussed the best way to handle it, including splitting it into past and future work packages.  We decided on this approach, not to eliminate variances but, to better match our expectations of future work activities.  

	CAR-03
	VARs are not completed in a timely manner during the monthly status cycle. VARs were sampled for WBS 2.0.1.2 and resulted in uncovering October, November, and December VARs were not prepared, approved, or fully signed until February. This lag in generation vs. final approval implies that the information is not reviewed in a timely manner and therefore not possibly being used
by senior management. Interviews with the PM, CAMS, and Project Controls determined that VARs have no formal deadline for completion or approval at the CAM and PM level. A clear project business process/monthly update cycle regarding the VAR process and utilization of its information for management decision-making is absent from the PEP.  Regardless, it does not allow the project to use the VARs effectively.
	Closed.  Additional personnel have been added to the NOvA Project Office to address this issue.  VAR’s are now completed in a more timely manner and turnaround time has decreased.

	CAR-04
	A Corrective Action Log is not created or maintained as required by the FRA EVM System.
	Closed.  A Log did exist (DocDB #3614) but it was not current.  Additional personnel have been added to the NOvA Project Office to maintain this Log and keep it current.

	CIO-05
	It is recommended that the actual cost file be validated by the Finance Group and entered into the EV system by a person in Project Controls to ensure the integrity of the Actual Cost data reported on a monthly basis.
	Closed for NOvA – Directorate gave permission to have 2 different NOvA Project Office personnel performing these tasks.
Lab response from OPMO.

	CAR-06
	CAMs interviewed that are uncosted scientists stated that they charge an estimated or an average time per week to the project. They do not report time based on the actual hours worked. They indicated that they work more hours for the project than they charge to the project.
	Closed.  CAM’s have been instructed by the Project Manager to report their time based on actual hours worked instead of an estimate or a monthly average.  The form as been revised to state this as well.

	CAR-07
	Control Account Managers (CAMs) are required to undergo CAM Refresher Training on an annual basis per the FRA EVMS System Description.  CAM Refresher Training was held over 1 year ago.
	N/A – Training was scheduled and administered by the Directorate on January 6, 2012.

	CIO-08
	In the Conventional Construction WBS, Contingency was entered into the Performance Measurement Baseline (PMB) and performance was earned on the task that contained the Contingency.  This is in clear violation of the FRA EVM System Description and ANSI standard.
	Closed.  The word “contingency” was removed from the name of this task and this specific task is complete.  This was not contingency in the sense that it represented Project contingency held by NOvA.  The task in question was on the Cooperative Agreement building.  CA’s are not subject to FRA EVMS requirements nor are they required to follow 413.3.  In the MOU with the University of Minnesota (UMN), they agreed to report EVMS information.  UMN elected to keep this money under their control rather than hand it up front to the vendor.  This task was placed as a line item in our schedule and in COBRA to hold and track budget that represented management reserve held by the far detector building contractor.  It could not be assigned to any other particular task in his scope of work at the time we established the baseline.  Once the money was applied to the rock claim, we earned performance on it. We had no expectation of this budget being returned to NOvA for use elsewhere and the amount budgeted was required to be included in our PMB to match the contractor’s price for the work.  

	CIO-09
	As a best practice, the CAMs should be required to understand their milestones and inter-dependencies of tasks and how they impact the project.  The PM should be encouraged/trained in the development and use of relevant milestones.  The NOvA project schedule should be adjusted to incorporate more meaningful internal milestones rather than the external scheduled milestones (e.g. DOE CD4) to allow the CAMs to understand the true critical path.  Project controls and the CAMs should work together on the schedule with the CAMs actually taking ownership of the schedule.
	Closed.  We have over 500 “Internal” milestones to provide information to CAM’s.  Plots are generated for all of them every month and distributed for CAM’s to review.  These plots are filtered in several different ways and show progress for all WBS sections.  We also now discuss the critical path for the Far Detector at every Technical Board meeting.  Accelerator work is already discussed at every Project Management Group meeting.

	CAR-10
	There was no evidence provided to the team
that a Risk Management Board exists for the project, nor is there clear evidence that the Level 2 managers are fully integrated into the formal process of risk management. 

There does not seem to be any evidence of fluctuations in remaining contingency
	Closed.  Our Risk Management Plan states (pg 2) that we have a Risk Management Board.  It is essentially identical to our Technical Board as these are the people who understand the risks.  We do meet routinely and we do discuss risk.

As to the issue of fluctuations in remaining contingency, there is a report every month both in the monthly report and at the Project management Group meetings that show the remaining contingency and the change from the previous month.

	CIO-11
	The WBS Dictionary definitions are not consistent between the highest level of the WBS and the control account (lowest level of the WBS).  The scope definitions in the PEP didn’t match the WBS Dictionary posted on the website nor did it match the definitions in the scheduling tool.  It is recommended that the team modify the WBS Dictionary so it clearly states the scope at the lowest level (control account).  It is recommended that the WBS Dictionary be placed under  configuration control (version control) and be posted in a location readily available to the project team.  If this information is to be kept in the scheduling tool, it is recommended the definitions be updated in the tool as well.
	Closed.  The WBS Dictionary definitions in NOvA DocDB #253 have been reviewed and are in agreement with the PEP.  The WBS Dictionary will be kept as part of the Open Plan scheduling tool.  Updates to the WBS Dictionary will be generated from Open Plan and saved to DocDB so that both remain consistent.  Formal configuration control will not be necessary.

	CAR-12
	Effective, objective measurement was not established for all activities that exceeded a two month duration. This is not in line with FRA’s EVMS System Description, and as a result non compliances exist for those activities without objective performance metrics.
	Closed.  The measurement methods currently used by NOvA were presented to, and approved by, the DOE OECM Certification committee.  The actual wording in the FRA EVMS System Description does not mandate a specific method but, instead, only suggests a preferred method.

	CIO-13
	In order for the Project Controls staff to implement Earned Value management for the benefit of the project, it is recommended that the project controls staff report organizationally to an autonomous group which would allow for the most effective, value added objective assessment of project performance.  This recommendation would benefit the project enabling the Project Controls staff to provide objective performance measurement, reporting and oversight to the project.  Centralizing Project Controls affords the project and future projects an opportunity to standardize tools, templates, performance assessment and reporting across the Laboratory.
	Closed for NOvA.  Project Controls personnel report through the PPD Chain of Command providing the independence the Review team suggests.  

Saxer and Vendetta (Financial) report to E. Arroyo in PPD Office.
Johnson (Admin) reports to E. Phillips in PPD Office.
Freeman (Scheduler), Ferguson, Brown, and Sarlina report directly to the Project Manager.

Response on a Laboratory level would be the responsibility of OPMO.
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	No.
	Committee Recommendation
	NOA Response

	1
	The NOvA Project should insure that the development of the installation schedule includes contingency planning if ceramic beam tubes are delayed.
	Closed.  This is included in our installation planning by scheduling these tasks as late as possible.  From the 22 Nov 2011 PMG, we are confident that we now have enough tubes in hand for all of the various fallback scenarios we have envisioned.

	2
	Conduct an APD review by October 31, 2011, with international experts, to ensure fallback plans and planned testing are thorough and complete.  Speed up delivery of an initial lot of coated devices in order to verify the solution.
	Closed.  The APD review was conducted on October 14, 2011 and a draft report was received by the NOvA Project on October 24, 2011.

	3
	Update the QA plan and organization across the Project by December 2011 to prepare for full-scale production, assembly, and outfitting.
	Closed.  The Quality Assurance Program for the NOvA Project, NOvA DocDB # 1353, was reviewed, updated, and entered into DocDB on 23 Nov 2011.
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March 12-14, 2012
*The table below contains only the recommendations applicable to the NOvA Project.

	No.
	Committee Recommendation
	NOA Response

	CAR-01
	Estimate at Completion is Not Utilized-Understood-Owned by CAM -
The CAMs continue to have difficulty understanding and taking full ownership of the EAC calculations based on responses during the CAM interviews.  Some CAMs EAC were directly impacted by the problems with accruals.  
	In Progress – Additional training will be provided to the CAM’s to deepen their understanding of this management concept.  Training will be developed and presented with the assistance of the Fermilab OPMO.

	CAR-02
	Implementation of CR’s -
Change Requests are being implemented in the baseline prior to final approval. Administrative changes not part of CR process e.g. CAM change.  The full cost/schedule impact from the proposed change request is not fully documented in the change request documentation package
	In Progress – The Change Request (CR) form has been updated to include administrative changes.
CR implementation does not occur until all approvals have been obtained.
Project Office is working to understand the best approach to determine “full impacts’ of changes.

	CAR-03
	Timing of VAR’s and Quality Needs Improvement –
The quality and timeliness in preparation and approval of the Variance Analysis Reports (VARs) are not adequate for providing effective analysis of cost and schedule variances for proper use by the CAMs and project management.
	Closed – Project Office has made significant reductions in the time it takes to write and approve unambiguous VAR’s.
VAR’s written by the Project manager are now being approved by the Fermilab Directorate.

	CAR-04
	Objective Measurement of EV for Percent Complete Method –
The use of percent complete for performance measurement is subjective per the CAMs for many activities particularly those with durations longer than 2 months.  While Peg Points are used they are not providing objective performance measurement.
	In Progress – All open tasks with a duration greater than 2 months will have peg points.  The Scheduler is currently working on the best approach to handle tasks already in progress.

	CAR-05
	Schedule Integrity –
The NOvA Project Schedule contains open relationships, constraints, lags and based on some CAM interviews, the CAMs did not seem to “own” the schedule, in particular, they were not sure why constraints were used in the schedule.
	In Progress – The Scheduler will work with the CAM’s to clean up the open relationships and constraints where possible.

	CIO-01
	Accrual Procedure Needs Clarification –
The Accrual procedure is inconsistent in providing valid estimates of current cost incurred.  The CAMs need to be held responsible for accruals to ensure the actual cost of work performed and the estimate at completion are both accurately represented in the monthly reports.  

	In Progress – The Field Financial Officer assigned to NOvA has been tasked to create a procedure for accruals and remind the CAM’s of their responsibilities in this area.

	CIO-02
	Corrective Action Log not used effectively –
A corrective action log has been created which tracks corrective actions required as stated in the variance analysis reports.  Improvements are needed to provide effective tracking the identified corrective actions to close.   There has been progress made in this area (from the last review) but additional improvement is needed.
	Closed – Corrective Action Log has been revamped to better address the concerns of the review team.

	CIO-03
	Major Subcontractors Should Be Included in OBS –
The Organizational Breakdown Structure needs to identify major subcontracts that are performing the work.  A determination is needed as to what constitutes a major subcontract.  
	In Progress -  NOvA will add the appropriate subcontractors to the OBS in accordance with the criteria listed in the FRA Program description.

	CIO-04
	Additional CAM Training -
CAM Training is still needed in a variety of process areas within EVMS, in fact a more comprehensive approach is recommended.  A few examples include: Opening/Closing process for CA, Terminology e.g. EAC, WAD, CAP, and the use and purpose of the Corrective Action Log.  This list is not an inclusive list.
	In Progress - Additional training will be provided to the CAM’s to deepen their understanding of relevant EVMS concepts.  Training will be developed and presented with the assistance of the Fermilab OPMO.
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	No.
	Committee Recommendation
	NOA Response

	
	Technical
	

	1
	Keep the pressure on Laboratory management to provide the needed installation manpower.
	Closed.  This was specific to the ANU shutdown work.  Manpower needs have been addressed and are discussed every month at the NOvA PMG meetings.

	2
	Conduct an autopsy of the modules damaged in transport as soon as possible.
	Closed.  An autopsy proved to be of no value since opening the glued raceways completely destroyed the delicate fibers.  A team was sent to The Module Factory to assist with the WLS fiber investigation.   Damage was found to occur during the fabrication process and was not related to transportation.  Fibers are now handled more carefully and additional QA checks have been instituted after each step to identify damaged fibers at the earliest possible stage.

	3
	Prior to starting production (of APD’s), convene an expert review once there are sufficient statistics to justify a coating choice.
	In Progress.  Coatings are still being evaluated.

	4
	Once a coating (for APD’s) is selected, begin long-term aging studies, including with the dry gas system
	Closed.  Long term aging studies have been started on both coatings and have amassed data comparable to 13.5 years.  Studies will continue and results will be analyzed to determine whether one coating is better than the other from an aging standpoint.

	
	Management
	

	5
	Initiate discussions during the weekly HEP/Fermilab conference call with specific detail on the APD and fiber damage issues, status, and path forward
	Closed.  This information was provided during the calls starting with the next conference call after the completion of the review.

	6
	Schedule a mini-review in three months on major issues such as:
a)  APD coating issue.
b) Fiber integrity during transportation, assembly, and filling of the modules.
	Closed.  The mini-review is scheduled for Tuesday, 14 August 2012.
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