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Executive Summary
Technical

The NOvA collaboration has prepared a draft Technical Design Report (TDR), estimated cost, and schedule for an 18 kton neutrino dectector to be located in Northern Minnesota that will detect the appearance of electron neutrinos in a beam from an upgraded NuMI muon neutrino source at a power level of ~700 kW at Fermilab.  The draft TDR is a quite comprehensive document describing an ~30% design of the NOvA detector and the proposed accelerator and NuMI upgrades (ANU).
A well-advanced design for the Far Detector Building has been prepared.  The DOE is entering into a Cooperative Agreement with the University of Minnesota (UMN) to finish the design and build the building (and operate the facility once it is complete and perform HEP Research).  

A NOvA R&D program is underway to address key technical questions prior to placing major component procurement contracts. 

Cost

The initial roll up in Cobra of the RLS from Open Plan for the detailed cost estimate of NOvA results in a total project cost (TPC) of $297.4M including a contingency of 31% overall.    The present cost estimate for the 18 kton scope seems generally to have quite a sound basis, but needs to be scrubbed carefully by the NOvA team to identify errors, duplications, and other problems.

The Site and Building cost increased by 24% (to $57.M) from CD-1 (with a 25 kton detector) till now.  The increases were due to increased HVAC, crane, and electrical utility capacity (all driven by technical requirements, eg the detector plane bonding glue) and University of Minnesota (UMN) Project Management support.

Modest increases in the detector cost were due to Electronics Production, Near Detector Assembly, and Project Management.  There was a significant decrease in the estimate for PVC Extrusions. 

The ANU costs have increased ~10% since the Super NuMI (SNuMI) Director’s Review.

Schedule

The NOvA schedule shows initial data taking beginning with the 1st super block in October 2011 and a July 2012 completion.  The ~6000 line construction schedule in Open Plan has been resource loaded (RLS) with logic included and yields a critical path that includes the Far Detector Building, block pivoter, and detector module assembly.  The ANU upgrades will be finished in time to meet the NOvA scheduled beam requirements.

The far detector assembly schedule (the long pole in the tent) extending over four years is thought be reasonable.  A 100% contingency on labor for this task is included to allow double shifting if needed to maintain the schedule.  The schedule shows detector site and building  final design beginning late this fiscal year, road work at the beginning in Spring 2008, and excavation and concrete work beginning in the Summer 2008.  The CD-3a request also includes long-lead time detector items and specific ANU component procurements. 
Management

There has been a $260M cap placed on NOvA by the Office of High Energy Physics (OHEP).  So, the dectector size will need to be scaled down to fit under this cap.  The “scrubbing” of the 18 kton cost mentioned above and the descoping will need to be completed prior to a DOE Lehman CD-2/3a Review.  This review is presently scheduled for July 17-19.

A completely staffed NOvA project team is in place and responsible for accomplishing the TDR and this initial schedule and cost estimate.  They must now accomplish the scrubbing and descoping to achieve a self-consistent scope, detailed schedule, and sound cost estimate for a $260M NOvA.  Rough scaling calculations indicate this will result in about a 14 kton detector mass.

Many of the “management documents” needed for DOE projects at the CD-2/3a stage have been prepared in draft form, including:

· Acquisition Strategy

· Project Execution Plan

· Project Management Plan

· Security Vulnerability Assessment Report

· Procurement Plan for NOvA Cost Drivers

· Risk Management Plan

· Integrated Safety Management Program

· Configuration Management Program

· Quality Assurance Program

· Environmental Assessment and

· Environmental Assessment Worksheet.

Some additional effort will be required to bring this suite of documents current with the to be developed $260M NOvA scope, cost, and schedule.

1.0
Introduction
A Director’s CD-2/3a Review of the NOvA Project was held on June 4-6, 2007. The charge included a list of topics to be addressed as part of the review.  The assessment of the Review Committee is documented in the body of this closeout presentation.

Each section in this closeout presentation is generally organized by Findings, Comments and Recommendations.  Findings are statements of fact that summarize noteworthy information presented during the review.  The Comments are judgment statements about the facts presented during the review and are based on reviewers’ experience and expertise. The comments are to be evaluated by the project team and actions taken as deemed appropriate. Recommendations are statements of actions that should be addressed by the project team.  A response to recommendation(s) is expected and actions taken will be reported on during future reviews.

2.0
Science
Primary Writer:  Heidi Schellman
Contributors:  All
Findings
The NOvA experiment is intended to:
· detect muon-electron neutrino oscillations with sensitivity more than an order of magnitude greater than the present experiments. In particular, to measure the mixing angle sin^2 (2 theta13) with a sensitivity of 3 sigma at sin^2 (2 theta13) > 0.01.

· to use the differential effects of passage through matter on neutrinos and anti-neutrinos at long oscillation lengths to determine the mass hierarchy for neutrino species.

· to perform precision measurements of the 'atmospheric' neutrino mixing by detecting the disappearance of muon neutrinos at a far detector.
To do this requires:

· A high intensity neutrino and anti-neutrino beam, with beam energy spread comparable to the energy modulation expected in neutrino oscillations. 

· A high mass neutrino detector located at 

the first maximum in the sin^2 (Delta M_23^2 L/E) oscillation peak for 'atmospheric' neutrinos

with as much matter between the beam origin and the detector as possible to maximize the matter effects.

· The ability to distinguish muon->electron neutrino interactions from 

fake electron neutrino signatures from neutral current events and cosmic ray interactions and 

from contamination by electron neutrinos in the muon beam.  This can only be done by understanding the beam spectrum itself as the final state signature is identical to the oscillation signal.
· The collaboration have designed and optimized a detector/system to perform this measurement using the high intensity beamline is the NUMI beamline currently running at Fermilab.  It will be upgraded to 700 kW by the time Nova begins data taking.  The Nova collaboration will locate their 18 kT liquid scintillator far detector 12 km off of the NUMI beamline axis 810 km from Fermilab in order to achieve a maximally monochromatic neutrino beam at the first oscillation maximum. A 20 T fiducial volume near detector will be located at the same angle off of the NUMI beamline at Fermilab.

Comments

· Detector

Neutrino detectors with sufficient segmentation and little dead material can distinguish pi0 production in neutral current (NC) muon neutrino interactions from Charged Current (CC)  electron neutrino interaction  with good resolution.  The collaboration have chosen to optimize their detector for rejection of NC backgrounds by making it ~70% active and using liquid scintillator as the active medium.  Backgrounds from cosmic ray photons are removed by a concrete and barite overburden and the short NUMI beam pulse.  The reconstruction efficiency for nu_e within the fiducial region is ~ 31% with background rejection of 3:1000.   

The energy resolution of the detector needs to be small enough that detector resolution does not significantly broaden the measured beam energy beyond the 25% beam spread. For electron neutrino CC events, the baseline design achieves 6% resolution for all events and 4% resolution for quasi-elastic interactions.  For muon neutrino events the event energy resolution requirement for precision measurements of the atmospheric neutrino parameters is 4% which is also achieved by the baseline design. These are both well within the design criteria.

Understanding of electron neutrino contamination in the beam itself requires a 20 T near detector, which samples the beam before oscillation.  The collaboration have decided on a fixed near detector located in a new enclosure off of the NUMI access tunnel.  

Optimizations of the detector design and reconstruction algorithms  have been done using full simulations of the beam and the detector response.

General conclusion - the detector performance and location parameters have been well optimized to maximize the physics impact of the experiment.  The remaining parameter is the product of (fiducial mass x time x neutrino flux) which is largely determined by the resources available.

· Fiducial mass

The far detector configuration presented for this review has been reduced from 25kT mass at the time of the 2006 CD1 review to 18 kT mass using the same detector technology.  The beam flux assumed is 6.0 10^20 pot/year for 6 years, while earlier proposals assumed 6.5 10^20 pot/year.

The collaboration have defined a figure of merit S/Sqrt(B) where S is signal for sin2 2theta_13 at the Chooz limit of 0.1 and B is the background from beam contamination and other interactions misidentified as electron neutrino interactions.  A figure of merit of 30 corresponds to a 3 sigma sensitivity to theta_13 > 0.01.  

Assuming an equivalent six year running time the change in beam flux assumption and fiducial mass lowers the optimal FOM from 33 for a 25 kT detector, 6.5 pot/year and a 6 year run to 27 for an 18kT detector and 6.0 pot/year.   We were not certain if the improvements in algorithmic efficiency and background rejection were included in the numbers given in the TDR so these may be underestimates.
We heard that a further reduction in mass to 14kT may be necessary to stay within the cost envelope.  This would reduce the FOM to below 25 for a 6 year run.

However, if one states this in terms of sensitivity to sin^2 2theta_13, the sensitivity to the physics observable for a 6 year run changes from 0.0094 at 25 kT to 0.012 at 18 kT to 0.014 at 14 kT. 

· Observation - sections 4 and section 6 of the TDR are currently inconsistent in their estimates of the sensitivity. Section 6 needs to be updated to reflect the new baseline pot/year and mass numbers as well as the improvements in algorithms.

Recommendations

1. The mass and flux estimates in TDR needs to be made consistent.
2. The continued shrinkage of the Nova far detector is an area of concern.  This reviewer does not believe that running for 50% longer is a good way of dealing with this concern.   The collaboration needs to come up with a consistent plan which allows the project to reconcile the cost guidance with maximal physics sensitivity.
3.0
Site and Building (WBS 1/2.1)
Primary Writer:  Karen Hellman
Contributors:  Jeff Sims
Findings

· The site preparation and access road drawings for the Ash River Trail site have been prepared by Burns and Mcdonnell and are 95% complete.  The remaining 5% design effort includes revising the excavation plan for the building to match the current plans for the detector hall concrete design.  The review committee was provided with review comments and resulting responses and actions from comment and compliance and QA reviews for the site access road design.  Several comments contained within these reviews were from the University of Minnesota (UM) stakeholders, which confirms that the future site owners have been involved in this design effort. 

· The Ash River site building drawings are between 30% and 55% complete and have been prepared in FESS Engineering.  The design team plans to issue these design drawings for a comment and compliance review of all stakeholders in the near future.  NoVA plans to complete the structural concrete drawings within FESS Engineering and couple them with the site preparation and access road scope to ensure the excavation and structural concrete work is fully coordinated.
· CD-3a approval will be sought for the site preparation and access road scope along with structural concrete scope.  These packages are planned to bid concurrently in the first quarter of FY 2008.  This methodology is being implemented to support issuing the contractor Notice to Proceed in the third quarter of FY 2008.   
· A cooperative agreement is being developed between DOE and U Minn to support construction of the building by U Minn.  This will clarify many open logistics questions regarding final design and construction.

· The technical requirements for the facility have been modified since the CD 1 review.  These changes have resulted in substantial increased cost for the facility and its systems.

· Extensive risk assessment documentation has been completed for most of the major elements of construction.  

· The team has three independent cost estimates completed and is prepared to perform reconciliation between them.  This is a conscientious action being taken to incorporate the best available information into the project estimate.

· The team has performed Monte Carlo analysis to assess adequacy of contingency.

· A review of the Basis of Estimate document revealed many actual quotes and bids for proposed work.  This information is dependable to support the pricing proposals and assigned contingencies included in the project.

· The project has developed an excellent option for wetland banking.  This appears to be a low cost opportunity to manage the mitigation of wetlands needed by the project.

· NoVA intends to construct a space to contain the near detector in the Minos cavern downstream of the Minos access shaft.  A preliminary design exists and the design team is prepared to proceed with selecting a consultant to further develop the concept to obtain a more accurate construction estimate.
Comments

· The Cooperative Agreement between DOE and U Minn is not yet complete.  This document is needed to allow further development of MOAs and responsibility matrixes.

· The Environmental Assessment – and resultant FONSI is not complete.  The EA has been prepared to include the work for the Ash River site and the work planned at FNL.  The EA will require public review by Illinois, Wisconsin and Minnesota.  This document should be finished and sent out for comment as soon as possible.  It is our assumption that the FONSI must be signed prior to initiation of work on either site.

· The site preparation and access road plans do appear to be substantially complete. Coordination of the building excavation and structural concrete is key to keeping the project on schedule and minimize change orders so the reviewers concur with the approach to complete the structural concrete drawings and include that scope in the initial procurements done under the UM CA.  We suggest the site borings and rock coring data be shown on the site preparation and access road drawings for completeness.  

· Activities required to support the requirements of CD-3a include successful completion of the Lehman review in July, followed by an External Independent Review (EIR date to be determined), and finally the ESAAB approval of CD 2/3a in the fourth quarter of FY 2007.  These activities are not currently shown in the schedule.

· A drill down on the Open Plan schedule revealed inconsistencies between Open Plan and the Basis of Estimate data book (specifically WBS 2.1.2.3.5.1.1, 2.2.2.3.5.1.2, 2.1.2.3.5.8.3, 2.1.2.3.5.8.5).  These documents should be reviewed and reconciled for consistency.

· The review team feels NoVA should retain the services of a consulting firm in the near future to continue the development of the near detector excavation in the Minos Hall.
Recommendations

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.

4. It is important to further develop the schedule incorporating the activities leading to an approval of CD-3a.
4.0
Commodities – Scintillator/Fiber/PVC (WBS 1/2.2, 1/2.3 & 1/2.4)
Primary Writer:  Linda Stutte
Contributors:  Joe Ingraffia
Findings

· Commodity items are estimated to account for approximately 40% of the estimated Total Project Cost (TEC).

· For all three commodities, actual solicitations were issued, and fixed pricing (indexed and subject to various escalators identified) proposed by suppliers was used as the basis of estimates.  A more recent quote on mineral oil pricing is available but is not currently used in the cost and contingency estimate.

· The scintillator is made by combining purchased components, the largest being the mineral oil.  A change since the last review is that the mixing is done by a commercial vendor, instead of in-house.  Most items can be competitively bid, except for the wave shifters, for which only one viable source has been identified.  

· At this time there is only a sole supplier identified for the wave-length shifting fiber.  Pricing is known to be not strongly dependent on the concentration of the dye.

· Since the last review, the 16-cell extrusion was chosen as the baseline for forming the PVC extrusions due to the high cost of manufacturing a 32-cell die and resin flow problems encountered during R&D for the 16-cell prototype.  The costs of the production dies are included in the contract with the extruder.
Comments

· The terms “Purchase” and “Procure” are used in many different ways throughout the project planning documents, representing different segments of the procurement process

· Continuing to request estimates from the same suppliers for dwindling quantities could have a negative affect on estimates and final pricing proposals.

· Extensive QA/QC procedures were presented for each commodity at appropriate stages of the acquisition process.  Onsite project QA reps were located at production sites when appropriate 

· Shipping and handling costs for the extrusions seem to be well developed.

· The Level 2 managers did not have time to review and correct the Open Plan documents before the Review.
Recommendations

5. Scrub the costs and schedules in Open Plan.

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

7. Use the current pricing estimate available for the mineral oil and recalculate the contingency.
5.0
Extrusion Module Production (WBS 1/2.5)
Primary Writer:  Alan Bross
Contributors:  Heidi Schellman
Findings

Comments

Recommendations

6.0
Electronics, Trigger DAQ (WBS 1/2.6 & 1/2.7)
Primary Writer:  Jonathan Lewis
Contributors:  Eric James
Findings

· Light from the NOvA scintillator will be collected with a segmented Avalanche Photodiode (APD) containing 32 pixels that map onto the 32 cells of a single detector module. A minimum ionizing particle at the far end of a detector module (with respect to the readout electronics) will yield a signal of 20 photoelectrons.  The APD will be operated with a gain of ~100.  The gain is sensitive to temperature and bias voltage variations.  The APD will be read out by a Front-End Board (FEB) that contains an ASIC that integrates, amplifies and multiplexes the signals; a 12-bit ADC to digitize the signal; and an FPGA to sparsify and format the data.  The FEB also will control the Thermo-Electric Cooler (TEC) used to maintain the APD operating temperature of –15°C.  With these conditions a signal-to-noise of 10:1 is expected.  Data will be sent from the FEBs to 64-channel Data Concentrator Modules (DCM).  These collect the data in large packets.  In order to build events, the 228 Data Concentrators use a time-stamp to send data to a single processor that is used primarily as a buffer for the data.  A farm of processors is used, with each processor collecting data in one-second intervals.  The interconnection between the concentrators and the processors will be achieved using commercial gigabit ethernet switches.  The trigger consists of having the processor farm nodes extract data from the buffer memory based on the cycle time of the Fermilab Main Injector. Total burdened and escalated costs for front-end electronics and the data acquisition system are $22M and $4.3M, respectively, including 44% and 27% contingencies.

· The Nova team is requesting CD3a approval for APD and ASIC production and for packaging the ADCs which have already been purchased. 
Comments

· The Nova Front-End and DAQ group presented several well-prepared talks during the breakout session.  The group has a clear understanding of the requirements for the subproject and how to achieve them.

· There has been substantial progress since the Director’s CD-1 review.  The prototypes of the APD, ASIC, FEB, and DCM are near to the final design and have been validated for much of the needed functionality.  COTS items (e.g. power supplies, coolers) have been identified and costed.  There is a well-developed plan for slow controls.   Prototyping of APD housings is also at an advanced stage.

· There was no risk analysis for the subproject.  

· There are many discrepancies in WDS.  Many of the tasks do not have the correct predecessors.  Many of the BOEs were not available in the BOE book or did not have the correct activity ID corresponding to the WBS.  

· .  The WBS did not include reviews prior to purchase of production quantities of custom elements.

· Nova has done a buy/build analysis since CD1 and decided to include the APD carrier in the contract with Hamamatsu.  The is one reason for the increase in the expected cost.

· Data were shown for 15 prototype APDs.  Two clearly missed the 5nA maximum dark current at 25C for all channels.  4 had average dark current near 4nA, indicating it is likely that the chips did not meet the specification.
Recommendations

8. 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.

9. A risk analysis is needed for the FEB and DCM.  Because the production is delayed until 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.

10. 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.

11. 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.

12. Include reviews prior to purchase of production quantities.  The approval of the designs and quote packages should be milestones for the level 3 subprojects. 

13. 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.

14. 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.
7.0
Far and Near Detector Assembly (WBS 1/2.8 & 2.9)
Primary Writer:  Richard Boyce
Contributors:  Pat Hurh, Charlie Cooper
Findings

Comments

Recommendations

8.0
Accelerator Upgrades (WBS 1/2.0.1 & 1/2.0.2)
Primary Writer:  Thomas Roser
Contributors:  Rod Gerig
Findings

Comments

Recommendations

9.0
NuMI Beamline Upgrades (WBS 1/2.0)

9.1
Beamline/Target Modifications
Primary Writer:  Phil Martin
Contributors:  Sayed Rokni
Findings

· The NuMI upgrades total $5.3M under WBS 2.0.3. This is split roughly equally between M&S and labor.  

· The upgrades are spread over four subtasks: the primary proton beamline; the target, baffle and hadron monitor; stripline extension and shielding reconfiguration; and utilities.  

· The shielding reconfiguration is the largest subcomponent. 
Comments

· The primary proton beam modifications include moving quadrupoles from the A-1 line, power supply upgrades, and improved profile monitors.  These tasks are all straightforward and carry appropriate contingencies of ~25%.  Upgrades to the NuMI extraction kicker carry a slightly higher contingency of 30%.

· The major components of the target and baffle are being fabricated by IHEP under an MOU.  Overall contingency of 47% appears reasonable.

· The shielding modifications are still under study.  Various options have been discussed, including restacking the blue blocks (not favored due to ALARA concerns); fabrication of a dummy module into which T-blocks are inserted (the most expensive option, and the one that was costed); a simplified option using different T-blocks but no dummy module.   This last option appears to be simpler and cheaper, and is currently under discussion.  The ongoing design effort may be an indication of continued difficulty in obtaining sufficient engineering and design support.

· The steel required for the shielding reconfiguration has been costed as ordinary steel at ~$1/lb.  A substantial cost reduction would be realized if continuous cast salvage steel can be procured at about $0.20/lb.  

· The committee notes that in an ideal world, the NuMI project - having already designated three locations for the second horn - would have also provided the special modules for these locations, thereby avoiding the need to do this reconfiguration in an already activated area.  

· The utilities modifications are primarily upgrades of water systems to handle the higher power beam.  The cost estimates for these appear reasonable. 
Recommendations

15. 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.
9.2
Shielding
Primary Writer:  Phil Martin

Contributors:  Sayed Rokni
Findings

· Radiological safety issues for the NuMI beam line have been considered; the areas of concern include: prompt radiation levels outside of berm shielding, penetrations, labyrinths, bypass tunnel, concentration of radionuclides in groundwater and surface water, air emissions and dose due to residual radioactivity.

· The NuMI Shielding Assessment has been recently updated to 500 kW; the project recognizes that it needs to be updated further to address NOvA operations.

· Results from radiation measurements, empirical data and the experience gained in operation of NuMI form the basis that the project has used to evaluate the radiological conditions that can be expected during NOvA operation.  

· The earth shielding thickness for NuMI extraction line is sufficient for NOvA operation for normal and accident scenarios. 

· Estimated concentration of radionuclides in groundwater, surface water, and dose to air emission are extrapolated from NuMI operations and are below applicable limits.

· Fermilab seems to have made good progress in understanding the issue of detectable concentration of tritium in the surface water running offsite.  

· Residual activation levels and personnel exposures during the shutdowns have been estimated. The activation levels in the target hall are already significant for NuMI and will increase for NOvA.

· NuMI is planning several measures to minimize dose to personnel from activated components and materials. These are plans for upgrade of Work Cell; and there is a Radioactive Component Removal Plan to address short-term storage of components. 
Comments

· While the upgrades in the NuMI target hall are listed as off-project, their successful completion is essential for NOvA.
Recommendations

16. Prepare a status report on the issue of tritium in the surface water running offsite, and discuss why this issue does not pose a risk to the project when beam power to NuMI is increased.
10.0
Cost
Primary Writer:  Bill Boroski
Contributors:  Dean Hoffer
Findings

Comments

Recommendations

11.0
Schedule

Primary Writer:  Bill Boroski

Contributors:  Dean Hoffer
Findings

Comments

Recommendations

12.0
Project Management (WBS 1.9 & 2.10)
Primary Writer:  Mike Lindgren
Contributors:  Ed Temple
Findings

· An overview of the project and cost drivers was given by project management.  With the inclusion of the ANU subproject there are now 10 fully staffed subprojects, including the one for project management, which has a cost of $5.7M.  

· The project presented the review committee with the documents required for DOE CD-2 review

· TDR, EA, AS, QA, RM, etc.

· The PPEP and PPMP needed for CD-1 were made available

· No single page master schedule with critical path was shown for either the overall project or the subprojects.

· Formal change control is planned but not currently implemented.

· Earned value reporting not yet implemented in monthly reports, which have been done for some time in narrative form.

· No draft MOU’s or SOW’s were shown to the committee

· The project office staffing is projected to be 7.5 FTE’s in FY’08, and 8.0 FTE’s in FY’09-FY13. There is no contingency on PO labor, and no costs included for external expertise for consulting or reviews.

· No response to previous directors CD-1 review recommendations was shown.

Comments

· The project should be commended for their continued rapid progress towards baselining the Nova project.  The project team is a strong and experienced one, and they have all the tools in place to successfully manage the project.  There are many requirements for a baseline review, and it is clear the team is aware of their responsibilities and has worked hard to meet them.  The Technical Design Report and other project management documents are largely complete, but will need additional efforts to make them ready for a baseline review.  The project team presented their materials in a relatively unified format, and the website organization was a significant improvement over previous reviews.  Unfortunately, the review team was somewhat hindered in preparations for the review by many of the review materials only becoming available the morning of the review.  This will probably not be acceptable for a DOE baseline review.  The production of monthly reports on a routine basis is excellent, and needs only the addition of earned value reporting to be in the final format needed for the duration of the project.   The project team did an excellent job of answering the reviewer’s questions.
· Management of the Ash river construction has dual authority lines in the organization chart shown.  Project planning depends on an MOU between Fermilab and the University of Minnesota which has not yet been drafted.  Responsibilities of the Project Manager and the Federal Program Manager would benefit from additional clarification.  Fermilab, project management, University of Minnesota, and DOE roles and responsibilities, especially with regards to safety and contingency utilization, would benefit from such an MOU. 

· The PPEP scope range showing a 20kt detector and a 6 year run should be updated as needed and developed into a PEP prior to any baseline review.  The DOE Dep. Project Director in shown in the text but is not in the organization chart, and that should be corrected.

· The PPMP should be updated to reflect the current proposed baseline, references to the PMSD should be deleted, and it should be developed into a PMP prior to a baseline review.

· The Environmental Assessment covers both Fermilab and Minnesota and includes information for up to 1.5 MW of beam power.  Figure 4.2 says NuMI tunnel is 650ft below mean sea level, which does not sound right.

· The Risk Management Plan is appropriate for this project, but the implementation should rapidly become more complete.  The Risk Registry formulation is adequate, and the migration to WelcomRisk is a good move.  The Level 2 managers have not had time to complete risk assessments for their subprojects.

· The Project Engineer has a good plan for engineering design reviews, which need to be uniformly communicated to lower level managers and shown in the RLS.  Some funding in 2.10 will probably be needed to pay for these kinds of reviews if they are to be successful and widely used.

· The Project has a large number of procurements and is working closely and well with Fermilab’s procurement people.  The addition of an expediter in the project office to work with them and the project might reduce schedule slippages. 

Recommendations

17. It is important to have a draft MOU begun between Fermilab and the University of Minnesota to supplement the CA.

18. Draft MOU’s and SOW’s for institutions planning on doing work for the project.

19. Prepare both PEP and PMP prior to a baseline review.

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

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

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

23. Consider adding an expediter to the Project office.

24. Include costs in WBS 2.10 for external reviewers/consultants.

25. Preparation of materials for the baseline review should begin early enough that the reviewers have adequate time to prepare for the review. 
13.0
Charge Questions
Technical
13.1 Are the technical specifications clearly stated and documented?
The technical specifications are clearly stated and documented in the TDR.
13.2 Can the design be built?  Does the design meet the technical specifications?  Is it a reasonable design?
The accelerator and NUMI upgrade design meets the technical specification, is reasonable and can be built.

The detector technology chosen is reasonable, very well optimized and meets the technical specifications, with the exception of the fiducial mass for the far detector which is driven by cost considerations.
13.3 Does the baseline design meet the project’s objectives (mission need)?
The baseline design meets the project objectives, however we note that cost driven reductions in the fiducial mass have decreased the physics sensitivity by 20-30% unless the running time is increased beyond six years.
Cost
13.4 Is the Work Breakdown Structure (WBS) appropriate for the project scope?
.
13.5 Do the cost estimates for each WBS (or cost) element have a sound documented basis and are they reasonable?
13.6 Does an obligation profile exist? How does it compare with the funding guidance?
Schedule
13.7 Is the schedule well developed and appropriately structured by specifying relationships, predecessors, successors, critical path, resource loaded, etc?
13.8 Are the durations for the activities and overall schedule reasonable and achievable with the assumed resources?
13.9 Does the schedule contain appropriate levels of milestones, sufficient quantity of milestones for tracking progress and do they appear to be achievable?
13.10 Does the schedule include activities for design reviews, including assessment of the design’s readiness for procuring prototypes, preproduction and production materials?
Management
13.11 Is there an appropriate management organizational structure in place to accomplish the design and construction?
The management structure is complete, and should be adequate to manage the design and construction.  The University of Minnesota management of the Ash River site was not looked into in detail, but they have extensive experience in construction projects, and we assume that if the roles are responsibilities are clearly defined that successful completion of that part of the project should be accomplished.
13.12 Is the organization structure well documented, responsibilities defined and appropriate for the scope of work?
Yes
13.13 Are there adequate staffing resources available or planned for this effort?
Yes, addition of an expediter to the project office would be beneficial.
13.14 Is there a funding plan available or proposed to meet the resource requirements to realize the project?
No, the funding profile does not match the resource requirements presented by the project
13.15 Has a Risk Plan been developed, risks identified, risks analyzed, risk responses planned/implemented, risk monitoring/control process established and do they seem appropriate?
There is a risk management plan in place, but it is not fully implemented by the project.
Procurement
13.16 Have the critical procurements been identified and are they included in the schedule with adequate lead time built in?
Critical Procurements have been identified. However the terms procure, purchase, etc. are used to identify different sets of activities in the procurement process.  In some cases it appears that the activity includes production or delivery. Standard procurement milestones should be employed for consistency
13.17 Have critical make vs. buy decisions been evaluated in conjunction with the scope and is that reflected in the baseline cost estimate, schedule and technical risk plan?
Since the last director’s review the decision to change strategy from in-house scintillator mixing to contracting for the service was made.  Is it possible to have the extruder undertake the initial assembly tasks of gluing 2 16 cell extrusions together and final end cuts at the extrusion factory before skidding/wrapping/shipping?
13.18 Are the Project designs final and procurement packages prepared to the degree appropriate to order materials and initiate construction as scheduled?

All of the major commodities have been ordered in small batches, and the formulations adjusted to a degree that they can be contracted for.   Procurement plans should be developed for each major procurement which specifies procurement milestones, acquisition strategy (competitive/sole source), phased funding, options, blankets with delivery orders, sources etc.    The construction (3a) procurements are sufficiently defined, while designs for equipment for far detector assembly has not been completed.






Director’s CD-2/3a Review of the NOvA Project
June 4-6, 2007
Page 2 of 32
Director’s CD-2/3a Review of the NOvA Project
June 4-6, 2007
Page 3 of 32

