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Executive Summary

Technical
The MINERvA Collaboration presented the status of the project and their plan for going forward with the Major Item of Equipment (MIE) funded construction activities in FY08.  This plan is based on good progress with the R&D activities in FY07 including a Full Module Prototype, fabrication of WLS and Clear Fiber prototypes, receipt of first PMTs, fabrication of 20 PMT Boxes and several hundred optical decoder units (ODUs).  One area where additional work is required is on the Clear Fiber cable; the revised production process is expected to be in operation by September.

Design is complete for the Scintillator Extrusion and WLS Fibers and is greater than or equal to 90% complete for the Scintillator Plane Assembly, PMTs, and PMT Boxes.  Final drawings are available and support Purchase Orders for the components to be purchased early in FY2008.  The schedule for completing design is laid out and the design will be complete in time to support the balance of procurements for the project.

Cost
The current “bottoms up” MIE base cost estimate (supported by updated basis of estimate [BOE] documentation) has modestly increased a net $90K.  The R&D total budget profile need has actually gone down ~$250K.  This committee recommends that MINERvA show the Total Project Cost (TPC) holding steady to the approved Baseline at ~$16.8M and modify the R&D base and contingency in FY2008 as appropriate.

Schedule
The MINERvA schedule shows CD-4 in September 2010 including 23 weeks of schedule contingency.  The critical path on the MIE starts with the receipt and testing of the PMTs and PMT base production, and continues through PMT Box production.  Near critical path items are the scintillator plane assembly, the steel frames, modules, and mapping.  Good progress has been made on 2007 R&D with ~95% of the Tracking Prototype (TP) scintillator extrusions complete and most other TP systems getting underway.

Due to the congressional continuing resolution in FY07 and late availability of funding, adjustments had to be made in the initiation of several R&D activities with some being moved into FY08.  This resulted in losing schedule contingency on much of the R&D, but it has not yet impacted the MIE projected schedule milestones significantly.  The present MINERvA schedule assumes FY08 MIE funding will be available on or before December 1, 2007.

Management

The MINERvA management team is doing a good job executing the project as noted above and in “DOE project space” as described below.  There are currently ~30 FTEs on the project; this resource level will average about 35 over life of the project.  The only outstanding need identified was for a Deputy Project Manager at or near Fermilab to be named who could stand in for the Project Manager in her absence.

The MINERvA team responded thoroughly to the charge for this review, recommendations from the DOE CD-1/2/3a Review, and the Director’s CD-2/3a Review.  This committee’s response to the charge questions is included in this report.  MINERvA provided a comprehensive set of responses documenting how they meet requirements set forth in the CD-3 Scorecard.

The MINERvA management expects to submit a global Change Request reflecting the cost and schedule changes shown here following this Director’s Review.

It is the assessment of this Director’s Review Committee that MINERvA is ready for CD-3b approval.
1.0
Introduction

A Director’s CD-3b Review of the MINERvA Project was held on June 11-12, 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 report.

Each section in this closeout report 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 the recommendations should be discussed at the next monthly MINERvA Project Management Group (MPG) Meeting as part of the preparations for DOE’s CD-3b Review.  A complete set of responses are to be provided at the next Director’s Review.

Reference materials for this review are contained in the Appendices.  Appendix A is MINERvA’s detailed cost estimate.  The Charge for this review is shown in Appendix B.  The review was conducted per the agenda shown in Appendix C.  The Reviewer’s assignments are noted in Appendix D, and their contact information is listed in Appendix E.  The Review Participants are listed in Appendix F.  Appendix G is a table that contains all the recommendations included in the body of this report.

2.0
Technical

2.1
Scintillator Extrusions, WLS Fiber and Clear Fiber Cables (WBS 1, 2 & 4)

WBS 1 – Scintillator Extrusions
Findings

· MINERvA is producing plastic scintillator bars using the Fermilab/NICADD extrusion facility.  The scintillator consists of polystyrene doped with PPO and POPOP waveshifters.  The bars are triangular (for the inner detector) and rectangular (outer detector) in cross-section and are co-extruded with a TiO2 coating.
· Scintillator extrusions have been produced for the Tracking Prototype detector.

· A long production run (one week in duration, done in December 2006) has demonstrated an extrusion rate of 75 kg per hour is achievable over extended periods.

· Due to acceptable quality, a planned iteration on the ID and OD extrusion dies has been deemed unnecessary, saving  $77k in R&D costs for this WBS element relative to those given for the DOE CD 2/3a review.

· The QA/QC plan outlined in the Minerva TDR was followed for the production of the extrusions for the Tracking Prototype detector.  This includes measurements of bar dimensions and light yield tests with a radioactive source (on one out of 20 bars).

Comments

· The committee commends the Minerva Project for their progress on this system.  The cost and schedule for scintillator production for the full detector appear to be under control.

Recommendations

· None

WBS 2 – WLS Fiber

Findings

· Minerva is employing wavelength-shifting (WLS) fiber from Kurary, consisting of multiclad Y-11 doped 1.2mm diameter optical fiber.  This fiber is to be inserted into an axial hole in the Minerva scintillator extrusions for light collection and transmission to multi-anode photomultiplier tubes.

· Two thirds of the WLS fiber for the Tracking Prototype detector have been delivered and are undergoing mirroring, which will be complete before the summer 2007 accelerator complex shutdown.  The purchase of the remaining one-third of the WLS fiber was delayed due to availability of FY07 R&D funds, and the milestone for completion of this acquisition will not be met.  The Minerva team has indicated that this milestone is not on the critical path for on-time completion of the Tracking Prototype detector, and the delay will not have an impact on its cost or schedule.  

· Up-to-date quotes and specifications for the WLS fiber are in hand.  The first bulk order of WLS fiber is being pre-purchased by the University of Rochester, which keeps this from being on the critical path for the project and mitigates some of the risks associated with reliance on a sole source supplier (Kurary) as well as currency exchange rate variations.

· The Minerva team described two QC procedures that demonstrate the reflectivity variations of the mirrored fiber ends to be within +/- 10%.  

Comments

· The committee commends the Minerva Project for its progress on this system.  The cost and schedule for WLS fiber procurement, testing, and preparation (mirroring) appear to be under control.

Recommendations

· None

WBS 4 – Clear Fiber Cables

Findings

· This WBS element includes production of custom optical cables, connectors and ODU’s (Optical Decoder Units). Some of these items are needed in the production of subsystems that fall under different WBS elements - for example connectors needed for scintillator plane assembly (WBS 3), and ODU’s  needed for PMT box assembly (WBS 5).  Shrouded optical cables are needed at detector installation.  ODU’s include unshrouded optical cables consisting of 8 fibers with connectors attached at both ends, which are cut in half at the PMT box assembly sites.

· The optical connectors were designed (in conjunction with the CDF plug upgrade) and parts fabricated by Fujikura after adaptation for the 1.2mm fibers used by Minerva.

· The Minerva team has adopted a new polishing technique that reduces the wear on the diamond bit used for this, as indicated in previous reviews. This has led to considerable (~$100k) savings in material and labor.  Destructive testing has determined the useful lifetime of these bits, based on information from the standard light transmission QC tests.  The QC tests show satisfactory transmission quality of optical cables with polished connectors.

· Production of ODU’s for the Tracking Prototype detector is 60% complete. However the rate of breakage of fibers (17% of ODU’s affected) during installation in PMT boxes is higher than expected and consequently a larger quantity is needed (543 instead of the original requirement of 440 for the Tracking Prototype detector).  This adds  $46k to the Project MIE and $44k to the R&D costs for this item relative to the baseline at the time of the DOE CD-2/3a review.

· Installation of connectors on the clear fiber cable involves a light tight molded polyurethane boot that encapsulates the connector/fiber shroud interface.  Initial attempts to industrialize this assembly step have encountered setbacks, including (1) incorrect dimensioning of the mold given changes to the optical connector ferrule length, (2) issues associated with the polyurethane pouring process, and (3) related problems with polyurethane flow in the mold and the robustness of mold ejection parts.  This has had a major impact on the production schedule of cables for the Tracking Prototype detector.  The Minerva team reported that final design and machining of new hardware needed for this assembly step should be complete within the next 4-6 weeks.

· The impact of the delay in clear fiber cable industrialization in terms of cost and schedule have not been fully evaluated.  If the new mold hardware functions as intended, the impact on the Tracking Prototype detector schedule appears to be minimal.  

Comments

· The Minerva experimenters have made substantial progress in understanding the technical challenges of production of the clear fiber optical cables.  

· The excellent progress on ODU production for the Tracking Prototype detector suggests that cost and schedule for production of this component is well understood.

· The difficulties with production of the shrouded optical cables constitute a source of concern since a final design is not in hand at present.  Because the use of a molded boot follows a similar process developed and used for the STAR experiment, the committee believes these difficulties can be overcome. 

Recommendations

1. Aggressively review the design for the shrouded optical cable manufacture process once the iteration now in progress is completed.  

2.2 PMTs and PMT Boxes (WBS 5, 6 & 7)

WBS 5 – PMT Boxes
Findings
· The Tufts and Rutgers production factories are essentially complete and final engineering drawings for the phototube mounts are done.

· There have been problems with fiber breakage in assembly into the tube mounts that are being mitigated by increasing the numbers of spare ODUs from 10% to 17%.

· Progress on the test stand was delayed by a student strike at the University of Athens.  

· This task is the critical path for the project.

Comments

· The project team continues to make good progress in this area.  They have discovered a technical problem that is easily mitigated, and had one schedule interruption due to a student strike that is difficult to plan for.   This is the critical path for the project, and care must be taken to make sure that the numerous deliverables that go into the PMT boxes continue to arrive in an unbroken stream when serious production commences.  If the opportunity arises to recover some schedule contingency through judicious use of financial contingency that would probably be a good idea.  The team has a final design in place, and they know how to do all the steps to produce their deliverable.  Construction is the next step, and they are well prepared for it.

Recommendations

2. Examine the RLS areas that might introduce delays in the production and be prepared to apply limited usage of contingency to reduce the risk of that happening.

3. This part of the project is ready for CD-3b.
WBS 6 – PMT Procurement and Testing
Findings

· The photon detection is done by a 64 channel Hamamatsu MAPMT, as has been the case in past reviews.  The devices have low noise and linearity up to 100 photoelectrons.  The QE is a minimum of 12% at the peak emission frequency of the WLS.  The PMT high voltage is provided by an individually controllable onboard Cockroft-Walton base.  

· Some MAPMTs have been successfully aligned and fixed in their mounts using the production alignment station and a finalized alignment procedure.

· The first 100 MAPMTs, which are for the Tracking Prototype have arrived, 50 in April, and 50 in June.  

· The cost estimate for the MAPMTs is $35K lower than in the baseline, based on a recent quote from the vendor of ~$1784/tube in quantities of 200-499. 
· Risk mitigation for the Tracking Prototype is done by decreasing the scope of MAPMT testing.  

· We did not examine the light injection system.

Comments

· This is a standard MAPMT, and the project team has the first 100 tubes in hand.  There should be no problem in delivering them to the box production factories in a timely manner, and the plan to reduce the testing scope if needed to meet the schedule introduces very little technical risk.

Recommendations

4. This part of the project is ready for CD-3b.

WBS 7 – Electronics and DAQ
Findings
· The FESB now serve 10 PMT boxes, instead of 1.   

· The DAQ have been delivered for the Vertical Test Stand (VTS).   DAQ’s are also needed for the Module Mapper, the PMT Teststand, the Tracking Prototype (TP), and the final detector.  The Module Mapper DAQ is working.  

· These tasks feeds into tasks that are on or near the  critical path for the project  (e.g. transition board delivery to PMT box production at Rutgers/Tufts, DAQ for PMT Teststand).  

Comments
· The project team continues to make good progress in this area.  The CW base, transition board designs are final and are ready to go for bid.  These components are needed for the PMT boxes.   They are not a concern for PMT box production. 

· The prototype FEB has achieved good noise performance, showing good separation between the pedestal and single p.e. peaks.  The design is almost final.  The FESB design has just started, but not needed until April 08 for the TP. 

· The 5 DAQ’s are essentially identical except that the TP and VTS trigger on cosmics.  The PMT Teststand DAQ is on schedule to be delivered to  WBS 6 at the end of June 07.   The collaboration should be able to meet that goal.

Recommendations

5. This part of the project is ready for CD-3b.
2.3
Plane Assembly, Outer Detector Frame, Absorbers, Stand and Module Assembly (WBS 3, 8 & 9)
WBS 3 – Scintillator Plane Assembly
Findings
· The procedures, tooling, fixtures, and techniques for scintillator plane assembly have been demonstrated in the assembly of complete scintillator planes using production parts.

· Time and effort estimates for this task have been developed on the basis of the prototype assembly experience.

· Cost estimates are based on vendor quotes and actual procurement experience.

· Small details such as the final stack-up thickness of the scintillator planes have been precisely established using final assembly techniques with production parts.

Comments

· The estimates of cost, schedule, and effort are soundly based on actual experience and should be very reliable.

· The decision to increase the thickness of the steel absorber plates to compensate for the slightly larger than anticipated scintillator stack-up thickness is technically sound.

· The scintillator plane assembly lines are ready to proceed.

Recommendations

· None
WBS 8 – Frame Absorbers & Stand
Findings

· Designs are complete for the absorbers and stand.

· A full module prototype has been completed which demonstrates the successful integration of the scintillator planes, absorber parts, and support stand.

· Cost, schedule, and effort estimates are based on actual experience with the prototype assembly.

· The support stand used in the full module prototype test differs slightly from the final support stand design.

Comments

· Based on experience with the full module prototype, the initial support stand design was found not to provide sufficient access to all of the module connections.   A straightforward modification to the main support beams has addressed this access issue while maintaining the overall mechanical support capability of the stand.

· The designs are technically sound, well prototyped, and ready to proceed.

Recommendations

· None
WBS 9 – Module & Veto Wall Assembly
Findings

· The assembly of a complete, fully integrated module sitting on a prototype support stand has been fully demonstrated in the Wide Band Laboratory at Fermilab. 

Comments

· The designs are technically sound, well prototyped, and are ready to proceed.

Recommendations

· None.
 3.0
Project Management

3.1
Cost (WBS 10)
Findings

· The team presented to the committee their cost estimates for each subtask and a level 2 WBS rollup.  Presentations were given from each subtask based on their own work scope.  The total project cost estimate including contingencies, escalation, and burdens was presented as $16.55M, not including activities funded by an NSF MRI (Major Research Instrument) grant, and not including installation and commissioning at Fermilab.  Total MIE was presented as $10.7M and Total OPC (R&D) as $5.85M.

· The project presented Basis of Estimate(BOE) documents in a binder.  BOE documents are also available in the DocDB system online and cross referenced from the WBS Dictionary.  BOE forms are prepared for each task with a base cost over $10k.  Calculation of contingencies follows from the preparation of BOEs using a weighted system based on technical, design, cost, and schedule risks.

· The net changes in the base costs from the CD1/2/3a review are a $90k increase in MIE and  a $34k decrease in R&D. 

· The funding profile for MIE was $5.4M in 2008, $4.9M in 2009, and $0.4M in 2010.  The funding profile for R&D was $0.8M in 2006, $4.4M in 2007, and $0.65 in 2008.

Comments

· The TPC of $16.55M presented differs from that of $16.8M presented at the DOE CD-1/2/3a review. The committee felt that the TPC should be reconciled to match that presented at the DOE review.

· The project has gained valuable experience and has refined some costs following the prototyping, design refinement, and new vendor communications that have occurred since the last review.  Change requests for all items contributing to these cost changes are planned to be processed following this review.

· The only significant cost risk identified at this review was the labor cost of producing the clear fiber cables.  Since the design is being reworked, these costs are not fully understood although the perceived risk to the project is low.



· The system used for calculating contingencies is very systematic, providing confidence in the amounts yielded.

· Contingency usage has been commendably small.

· As mentioned in the following schedule section, the project includes several near critical path tasks.  If a critical path or near critical path task poses a risk to the project schedule, additional costs may need to be allocated for additional resources required to complete these tasks on schedule.

Recommendations

6. Reconcile the current TPC to be consistent with the TPC presented at the DOE CD-1/2/3a review, perhaps by adjusting the R&D funding profile.

7. Follow through with change requests on known cost changes such as the increased wastage in ODU fabrication, electronics design refinements, and the updated PMT quotation.

3.2
Schedule
Findings

· Schedule contingency has been reduced greatly for the R&D milestones because of a combination of technical issues, continuing resolution and reduced funding in FY2007.

· The current critical path is the same as presented at the DOE baseline review, but because of slippage of R&D activities there are more activities that are near critical path.
· The MINERvA schedule is in Microsoft Project (MSP) and consists of 1138 lines.  There are 685 activities for the work included in the Total Project Cost (TPC) and a total of 123 milestones. The schedule included status through the end of April 2007.
· Out of the 123 milestones there are 36 milestones that they have baseline finish dates prior to the end of April 2007, which is the last schedule status date.  There are 26 milestones complete and 10 still open.
Comments

· The schedule structure/mechanics has improved since the Director’s CD-2/3a review.  This includes appropriate utilization of predecessor/successors and minimization of the use of constraint dates.
· There were a few of the Level-4 milestones with the projected finish dates that were past due at the time of the May schedule update.  The projected finish dates have been revised at least once since they were later than the original baseline date.  The finish dates of activities that drive the milestone finish dates should be updated with new projected finish dates if the existing finish dates are going to be missed.  By updating the working schedule with a new projected completion date, the schedule can be analyzed to determine the impact to the successor activities and milestones, which may impact Level 3 or higher milestones that could require change control.
· Since the schedule contingency on the R&D milestones has been greatly reduced and more activities are near critical path, MINERvA’s project management should actively look for opportunities to regain schedule contingency to help minimize risk.
Recommendations

8. MINERvA should update their working schedule to reflect current projected finish dates and analyze the impact to the baseline finish dates for all levels of milestones to determine if any corrective actions are required, including initiating change control.  This procedure should be implemented in the monthly schedule updates.
3.3
Management
Findings

· The project has been utilizing the project management tools that were set in place at CD-2, including monthly reporting, change control, project management group meetings, and other project coordination meetings and reviews.  

· The documents required for the CD-3b review have been prepared and were available to the review committee via the project review website, MINERvA docdb, and memory sticks.  This included all items listed in 413.3-1, CD-3 Review Criteria, plus a CD-3b Scorecard, which indicated how the project has met the CD-3b documentation requirements, and which has links to these documents.

· Five change requests have been processed to date, using the project’s change control procedures and guidelines.  

Comments

· The Project Manager has expressed a concern for the lack of a Fermilab-based deputy project manager to assist especially when the project manager is absent.  The review committee acknowledges this need and encourages the support of the PPD managers to find a candidate as soon as possible.

· The project is to be commended for the management structures that are in place and functioning.  A few additions to the project manager’s toolbox that could be of use would be a change control log to summarize all project change requests and changes pages in documents such as the PMP and PEP to easily see documented changes to these since the original approval.

· The project has created a Construction Management Plan to meet the CD-3b requirement for a Construction Planning Document.  This document covers the work of the MIE scope, but also includes some of the installation of the detector.  For completeness the project should consider including WBS 11 Infrastructure and WBS 12 Helium Target.

Recommendations

9. The project manager should adding reporting of actual/estimated costs against the plan at WBS L2 to the monthly report and at the PMG, to parallel the more detailed schedule and milestone variance reports already being done.
4.0
Charge Questions
4.1 Are the project’s cost, schedule, and technical baselines appropriate and consistent with those approved in March 2007?  Is there adequate progress to meet the baseline objectives?
Yes.  The Project is using the standard project management tools in an effective and appropriate way for a project of this scope.  The project baseline has not changed, and the project manager is has worked to minimize the effect of the CR.  That CR has caused the project to use some schedule contingency.  Additional delays in the receipt of funding could result in the need to change some baseline milestones.
4.2 Are the designs of the technical systems sufficiently mature to support the hardware procurements planned in FY 2008?
Yes

4.3 Is there adequate contingency (cost and schedule) to address the risks inherent in the remaining work and is it being properly managed?  Is the contingency supported by and consistent with an appropriate project-wide risk analysis?
The committee felt that the cost contingency is sufficient for the known risks and is being managed well.  It is expected that known cost changes will be processed via change requests shortly following this review.  Many tasks have incurred a reduced amount of available schedule contingency, largely due to the late arrival of R&D funds and a few partly due to technical problems. However, the committee felt that the delays to date could be absorbed and that L2 milestones should still be met, although the project should identify opportunities to regain the schedule contingency should the need arise.  Calculation of contingency is supported by BOEs, in which risk is evaluated on a task-by-task basis for all tasks over $10k.

4.4 Is the project being managed (e.g., properly organized, adequately staffed) as needed to proceed with construction?  Is there adequate support from Fermilab and the MINERvA collaborating institutions to proceed with construction?
There appears to be adequate resources to proceed with construction, and adequate support from Fermilab and the collaborating institutions.  

4.5 Has the project responded appropriately to recommendations from prior DOE/SC and Fermilab Director’s Reviews?
All recommendations from prior reviews have been addressed and documented.

4.6 Are ES&H aspects being properly addressed? 
The project has done an excellent job of identifying, tracking, and addressing the ES&H issues associated with all aspects of the parts fabrication, assembly, and installation of the detector.  Based on a recommendation from a previous review panel, the project has extended this to include tracking of ES&H issues into the assembly factories in the various collaborating universities.  The MINERvA Project Team is to be commended for its concern and for tracking issues as they arise, nevertheless, the responsibility for the operations in the collaborating universities is clearly the responsibility of that institution.

4.7 Has the MINERvA project provided satisfactory responses to the attached CD-3 “Scorecard?”
Yes, the project has provided detailed responses to the CD-3 Scorecard, including links to appropriate documentation.
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Appendix A

MINERvA’s Project Cost Estimate

for the Director’s CD-3b Review of the MINERvA Project

June 11-12, 2007

[image: image2.emf]Labor M&S Total

Labor M&S Total

1.0Scintillator Extrusion 0.27 0.08 0.35 25% 29% 26% 0.09 0.44

2.0WLS Fibers 0.34 0.32 0.66 21% 8% 15% 0.10 0.75

3.0Scintillator Plane Assembly 0.61 0.21 0.81 30% 48% 34% 0.28 1.09

4.0Clear Fiber Cables 0.70 0.39 1.09 37% 13% 28% 0.31 1.40

5.0Photomultiplier Tube Boxes 0.41 0.14 0.55 30% 27% 29% 0.16 0.71

6.0Photomultiplier Tubes 0.01 1.07 1.08 36% 33% 33% 0.36 1.44

7.0Electronics and DAQ 0.10 0.87 0.96 40% 34% 34% 0.33 1.29

8.0Frames, Absorbers, and Stand 0.10 0.55 0.65 20% 25% 24% 0.16 0.81

9.0Module Assembly and Veto Wall 0.23 0.16 0.39 21% 37% 28% 0.11 0.49

10.0

Project Management 1.24 0.08 1.32 55% 340% 72% 0.95 2.27

4.00 3.86 7.86 38% 35% 36% 2.84 10.70

R&D 3.08 1.68 4.76 24% 21% 23% 1.09 5.85

3.08 1.68 4.76 24% 21% 23% 1.09 5.85

7.08 5.54 12.62 32% 31% 31% 3.93 16.55

 

Labor M&S Total

Labor M&S Total

1.0Scintillator Extrusion 0.20 0.01 0.22 15% 27% 16% 0.03 0.25

2.0WLS Fibers 0.12 0.08 0.20 24% 16% 21% 0.04 0.24

3.0Scintillator Plane Assembly 0.31 0.22 0.53 28% 27% 27% 0.14 0.67

4.0Clear Fiber Cables 0.35 0.16 0.51 41% 20% 34% 0.18 0.69

5.0Photomultiplier Tube Boxes 0.16 0.11 0.27 10% 13% 11% 0.03 0.30

6.0Photomultiplier Tubes 0.06 0.25 0.30 18% 11% 13% 0.04 0.34

7.0Electronics and DAQ 0.79 0.39 1.18 27% 14% 23% 0.27 1.45

8.0Frames, Absorbers, and Stand 0.25 0.24 0.49 24% 26% 25% 0.12 0.62

9.0Module Assembly and Veto Wall 0.34 0.19 0.52 20% 27% 23% 0.12 0.64

10.0

Project Management

0.51 0.03 0.54 15% 150% 23% 0.12 0.66

3.08 1.68 4.76 24% 21% 23% 1.09 5.85

Contingency Estimate Base w/Indirects (AY M$)

Contingency Estimate

WBS



TPC:

Base w/Indirects (AY M$)

Total MIE:

Total OPC:

Total R&D:

WBS



Contingency 

(AY M$)

Base+ 

Contingency 

(AY M$)

Contingency 

(AY M$)

Base+ 

Contingency 

(AY M$)

Notes: Costs given in AY M$ and include all overheads but no contingency


Appendix B

Charge for the Director’s CD-3b Review 

of the

MINERvA Project

June 11-12,2007

This charge is for the Director’s CD-3b Review of MINERvA.  This project was given CD-1/2/3a approval by Dr. Staffin, the Acquisition Executive, on March 30, 2007.  The project is proceeding with detailed design and will be requesting “Approval to Start Full Construction” CD-3b late this fiscal year.  A DOE/SC/OHEP CD-3b Review is anticipated in August to allow for an ESAAB approval in time to utilize FY08 MIE appropriations as soon as they are available.  One goal of this Director’s Review is to help assure MINERvA will be ready for the OHEP Review.

In carrying out this charge, please respond to the following questions:

1. Are the project’s cost, schedule, and technical baselines appropriate and consistent with those approved in March 2007?  Is there adequate progress to meet the baseline objectives?

2. Are the designs of the technical systems sufficiently mature to support the hardware procurements planned in FY 2008?

3. Is there adequate contingency (cost and schedule) to address the risks inherent in the remaining work and is it being properly managed?  Is the contingency supported by and consistent with an appropriate project-wide risk analysis?

4. Is the project being managed (e.g., properly organized, adequately staffed) as needed to proceed with construction?  Is there adequate support from Fermilab and the MINERvA collaborating institutions to proceed with construction?

5. Are ES&H aspects being properly addressed?

6. Has the project responded appropriately to recommendations from prior DOE/SC and Fermilab Director’s Reviews?

7. Has the MINERvA project provided satisfactory responses to the attached CD-3 “Scorecard?”

Please respond to these questions in a Closeout Session with the MINERvA team and Fermilab management and submit a written report within a few weeks of the completion of the review. 


“Scorecard” for CD-3

4.0 SCOPE OF REVIEW FOR CONSTRUCTION OR EXECUTION READINESS

(In support of CD–3)

The purpose of the Construction or Execution Readiness Review is to assess the

readiness for construction or execution and to confirm the completeness and accuracy of

the Performance Baseline. The Scope of review has several elements relative to

construction readiness, but retains many of the elements contained in the Performance

Baseline Review. The Required Documentation is also presented below.

4.1 Scope of Review

For each of the review elements, the following are suggested lines of inquiry for the IPR

Team to address.

1. Final Drawings and Specifications.

Assess completeness and quality of drawings and design specifications. This is

typically accomplished by reviewing selected construction elements or systems,

including the key project elements posing the more difficult construction

challenges. Assess whether bid packages are sufficiently clear and well defined as

to be ready for bid.

2. Construction/Execution Planning.

Assess adequacy of construction/project execution planning and staffing. Assess

logistics including interface with operating facilities, infrastructure interfaces,

adequacy of lay-down areas, temporary construction facilities, security and

badging readiness, and other logistical elements. Federal and contractor staffing

should also be reviewed to ensure adequate oversight of the work, including

safety, performance, and quality.

3. Resource Loaded Schedule.

Review the Resource Loaded Schedule to ensure that it is consistent with the

approved Performance Baseline at CD-2. Also assess the reasonableness of the

schedule relative to the critical path.

4. Final Design Functions and Requirements/Site Final Design Review.

Assess whether all final design functions and requirements are reflected in the

Performance Baseline, including safety and external requirements such as

permits, licenses, and regulatory approvals. Also, assess whether all required

changes from the Site Final Design Review are incorporated into the Performance

Baseline.

5. Risk Management.

Assess whether the risk assessment has been updated, as appropriate, to address

any new risks identified in final design. Assess whether cost and schedule

contingency remains sufficient for project risks.

6. Value Management/Engineering.

Assess the application of Value Management/Engineering during Final Design,

and if results have been incorporated into the Performance Baseline.

7. Acquisition Strategy.

Review the Acquisition strategy to determine if there have been any significant

changes and if the acquisition approach continues to represent the best value to

the government.

8. Project Execution Plan.

Review the Project Execution Plan and determine if it reflects and supports the

way the project and construction effort is being managed. It should be updated to

reflect any changes as a result of Final Design and be consistent with the other

project documents.

9. Project Controls/Earned Value Management System.

Assess whether all appropriate project control systems and reporting requirements

are in place and are being properly used to report project status.

10. Integrated Project Team.

Assess whether the staffing level is appropriate and determine if appropriate

disciplines are included in the Integrated Project Team. Identify any deficiencies

in the Integrated Project Team that could hinder successful construction or

execution.

4.2 Required Documentation

In general, the following documents are required for the Construction or Execution

Readiness Review. Other associated material may be requested to ensure a complete and

accurate review is performed.

• Final Design Drawings and Specifications

• Results of and Responses to Site Final Design Review

• Construction Planning Document

• Project Execution Plan

• Detailed Resource Loaded Schedule

• Detailed Cost Estimate

• System Functions and Requirements Document

• Risk Management Plan/Assessment

• Safety Documentation

• Acquisition Strategy

• Value Management/Engineering Report

* Funding Profile
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Agenda

for the CD-3b Director’s Review

MINERvA Project

June 11-12, 2007

Monday, June 11, 2007 – Racetrack (WH7X)

	8:00 –   8:30 AM
	
	Executive Session 
	Ed Temple

	8:30 –   8:45 AM
	15
	Introduction  
	Hugh Montgomery

	8:45 –   9:45 AM
	60
	Project  Overview
	Deborah Harris

	9:45 – 10:30 AM
	45
	Scintillator Extrusions, WLS Fiber and Clear Fiber Cables
WBS 1 – Scintillator Extrusions
WBS 2 – WLS Fiber

WBS 4 – Clear Fiber Cables
	Kevin McFarland*

	10:30 – 10:45 AM
	15
	BREAK
	

	10:45 – 11:30 AM
	45
	PMT’s , T Boxes and Electronics & DAQ

WBS 5 – PMT Boxes

WBS 6 – PMT Procurement and Testing

WBS 7 – Electronics & DAQ
	Ron Ransome

	11:30 – 12:15 PM
	45
	Plane Assembly, Outer Detector Frame, Absorbers, Stand and Module Assembly

WBS 3 – Scintillator Plane Assembly

WBS 8 – Frame Absorbers & Stand

WBS 9 – Module & Veto Wall Assembly
	Bob Bradford*

	12:15 – 12:30 PM
	15
	Discussion
	

	12:30 –   1:30 PM
	60
	LUNCH (WH2X)
	

	1:30 –   3:00 PM
	90
	Follow-up Discussion
	Deborah Harris,

Kevin McFarland*,

Ron Ransome,

Bob Bradford*,

Committee

	3:00 –   3:15 PM
	15
	BREAK
	

	3:15 000     0000
	
	Executive Session (Comitium – WH2SE)
	Committee 


*Indicates attendance by Video Conference.

Tuesday, June 12, 2007 - Racetrack (WH7X)

	8:30 –   10:00 AM
	
	Writing Closeout Slides / Report – Breaks taken as needed
	Committee

	10:30 –   12:00 PM
	
	Closeout Dry Run with working lunch (Comitium – WH2SE)
	Committee

	1:00 PM
	
	Closeout
	All
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Report Outline and Reviewer Writing Assignments

for the Director’s CD-3b Review 

of the

MINERvA Project

June 11-12, 2007
	Executive Summary
	Ed Temple

	1.0 Introduction
	Dean Hoffer

	2.0 Technical 

	2.1 Scintillator Extrusions, WLS Fiber and Clear Fiber Cables (WBS 1, 2 & 4)

WBS 1 – Scintillator Extrusions
WBS 2 – WLS Fiber

WBS 4 – Clear Fiber Cables
	Jon Urheim 



	2.2 PMT’s and PMT Boxes (WBS 5, 6 & 7)

WBS 5 – PMT Boxes

WBS 6 – PMT Procurement and Testing

WBS 7 – Electronics & DAQ
	Mike Lindgren, 

Hogan Nguyen

	2.3 Plane Assembly, Outer Detector Frame, Absorbers, Stand and Module Assembly (WBS 3, 8 & 9)

WBS 3 – Scintillator Plane Assembly

WBS 8 – Frame Absorbers & Stand

WBS 9 – Module & Veto Wall Assembly
	Mike Crisler


	3.0 Project Management (WBS 10)

	3.1 Cost
	Marc Kaducak, 

Dean Hoffer

	3.2 Schedule
	Dean Hoffer,

Marc Kaducak, 

	3.3 Management
	Elaine McCluskey, 

Dean Hoffer,

Ed Temple

	4.0 Charge Questions

	4.1 Are the project’s cost, schedule, and technical baselines appropriate and consistent with those approved in March 2007?  Is there adequate progress to meet the baseline objectives?
	Mike Lindgren

	4.2 Are the designs of the technical systems sufficiently mature to support the hardware procurements planned in FY 2008?
	Jon Urheim

	4.3 Is there adequate contingency (cost and schedule) to address the risks inherent in the remaining work and is it being properly managed?  Is the contingency supported by and consistent with an appropriate project-wide risk analysis?
	Marc Kaducak


	4.4 Is the project being managed (e.g., properly organized, adequately staffed) as needed to proceed with construction?  Is there adequate support from Fermilab and the MINERvA collaborating institutions to proceed with construction?
	Elaine McCluskey

	4.5 Has the project responded appropriately to recommendations from prior DOE/SC and Fermilab Director’s Reviews?
	Elaine McCluskey

	4.6 Are ES&H aspects being properly addressed?
	Mike Crisler

	4.7 Has the MINERvA project provided satisfactory responses to the attached CD-3 “Scorecard?”
	Elaine McCluskey


* Note underlined names are the primary writer.
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Table of Recommendations

for the Director’s CD-3b Review of the MINERvA Project

June 11-12, 2007
	#
	Recommendation
	Assigned To
	Status/

Action
	Date

	
	2.1 WBS 4 – Clear Fiber Cables
	
	
	

	1
	Aggressively review the design for the shrouded optical cable manufacture process once the iteration now in progress is completed.
	
	
	

	
	2.2 WBS 5 – PMT Boxes
	
	
	

	2
	Examine the RLS areas that might introduce delays in the production and be prepared to apply limited usage of contingency to reduce the risk of that happening.
	
	
	

	3
	This part of the project is ready for CD-3b.
	N/A
	N/A
	N/A

	
	2. WBS 6 – PMT Procurement and Testing
	
	
	

	4
	This part of the project is ready for CD-3b.
	N/A
	N/A
	N/A

	
	2.2 WBS 7 – Electronics and DAQ
	
	
	

	5
	This part of the project is ready for CD-3b.
	N/A
	N/A
	N/A

	
	3.1 Cost (WBS 10)
	
	
	

	6
	Reconcile the current TPC to be consistent with the TPC presented at the DOE CD-1/2/3a review, perhaps by adjusting the R&D funding profile.
	
	
	

	7
	Follow through with change requests on known cost changes such as the increased wastage in ODU fabrication, electronics design refinements, and the updated PMT quotation.
	
	
	

	
	3.2 Schedule
	
	
	

	8
	MINERvA should update their working schedule to reflect current projected finish dates and analyze the impact to the baseline finish dates for all levels of milestones to determine if any corrective actions are required, including initiating change control.  This procedure should be implemented in the monthly schedule updates.
	
	
	

	
	3.3 Management
	
	
	

	9
	The project manager should adding reporting of actual/estimated costs against the plan at WBS L2 to the monthly report and at the PMG, to parallel the more detailed schedule and milestone variance reports already being done.
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_1243337098.xls
Costs from MS Project

		

				Base		Base		Base		Base		Base+Cont		Base+Cont		Base+Cont		Base+Cont

				M&S		M&S Pass		Fermi Labor		Univ Labor		M&S		M&S Pass		Fermi Labor		Univ Labor

		DOE		2066636.60169012		3696489.65450367		2002025.79843951		1988134.35165613		2891972.61041174		4923659.00385504		2880009.67766951		2610994.07631648

		1 Scintillator		79384.116590625		56938.6488825		217037.498430321		56938.6488825		102640.911810938		71173.311103125		271296.873037902		71173.311103125

		2 WLS Fibers		14787.36826875		314896.496977348		324225.879805823		8270.4665585981		17941.42436625		341285.282391656		391163.584394387		11992.2923363434

		3 Scintillator Plane Assembly		0		802632.813005752		0		594390.418618955		0		1077430.94905991		0		770218.735947894

		4 Clear Fiber Cables		119578.400558203		726939.811859535		206602.833283535		493106.938412504		159850.252681711		927005.30085263		271107.694927332		687938.346030408

		5 PMT Boxes		0		541226.82223533		0		395461.075790994		0		699115.347430462		0		514516.678378949

		6 PMT Testing		1100667.77219438		16091.8129981897		0		10836.7820331116		1462703.80545712		21027.8423341942		0		14721.8051761004

		7 Electronics & DAQ		177539.004900469		691998.397099501		42510.1125858681		58338.5845483291		215404.414274569		947871.879092919		60918.4990739231		79919.6470668878

		8 Frame, stand, absorbers		513098.895991172		0		117943.62792688		0		732590.754367828		0		150566.495035249		0

		9 Module Assembly		0		378359.884674275		15738.9533030838		218934.3542274		0		482256.995090665		20932.8078931014		263099.052917915

		10 Project Management		61581.0431865234		167404.966771238		1077966.893104		151857.082583738		200841.04745332		356492.096499485		1714023.72330762		197414.20735886

		R&D		754730.51345		2208290.94387817		1874879.81545639		1253059.83709067		964971.4888175		2752801.57722123		2294443.607147		1599087.65286529

				M&S		Labor		Total		M&S Cont %		Labor Cont %		Total Cont %		M&S Cont		Labor Cont		Total Cont

		DOE		3,774,992		3,990,160		7,765,152		38%		38%		38%		1,429,646		1,500,844		2,930,489

		1 Scintillator		79,384		273,976		353,360		29%		25%		26%		23,257		68,494		91,751

		2 WLS Fibers		321,413		332,496		653,910		8%		21%		15%		25,821		70,660		96,481

		3 Scintillator Plane Assembly		208,242		594,390		802,633		48%		30%		34%		98,970		175,828		274,798

		4 Clear Fiber Cables		353,411		699,710		1,053,121		13%		37%		29%		45,506		259,336		304,842

		5 PMT Boxes		145,766		395,461		541,227		27%		30%		29%		38,833		119,056		157,889

		6 PMT Testing		1,105,923		10,837		1,116,760		33%		36%		33%		363,087		3,885		366,972

		7 Electronics & DAQ		811,199		100,849		912,048		34%		40%		34%		272,158		39,989		312,147

		8 Frame, stand, absorbers		513,099		117,944		631,043		43%		28%		40%		219,492		32,623		252,115

		9 Module Assembly		159,426		234,673		394,099		37%		21%		28%		59,732		49,359		109,091

		10 Project Management		77,129		1,229,824		1,306,953		367%		55%		74%		282,790		681,614		964,404

		R&D		1,709,962		3,127,940		4,837,901		24%		24%		24%		408,724		765,592		1,174,315

				Base		Base		Base		Base		Base+Cont		Base+Cont		Base+Cont		Base+Cont

				M&S		M&S Pass		Fermi Labor		Univ Labor		M&S		M&S Pass		Fermi Labor		Univ Labor

		R&D		754730.51345		2208290.94387817		1874879.81545639		1253059.83709067		964971.4888175		2752801.57722123		2294443.607147		1599087.65286529

		1 Scintillator		44961.0573		53845.029		189933.327802089		53845.029		56911.6361325		61430.78025		218848.528765361		61430.78025

		2 WLS Fibers		3166.865625		90686.8763234808		92993.5056062018		15491.5401984808		3894.94875		108342.558433981		113375.191048377		21268.2725777308

		3 Scintillator Plane Assembly		0		514803.076295375		0		296658.54037975		0		655099.170577775		0		378915.95921215

		4 Clear Fiber Cables		34420.42425		351956.973130142		82743.5681671591		240837.285255142		45093.87424875		474067.234647651		110396.567895717		344843.721303901

		5 PMT Boxes		0		265891.059661351		0		158223.854655101		0		314780.915730854		0		193021.074817604

		6 PMT Testing		240103.6585		80767.4597163792		37119.830000175		60512.1429007542		262464.452725		105467.28554543		37119.830000175		77886.15686668

		7 Electronics & DAQ		184326.6085		317757.024147956		606095.001426031		63686.1575979563		201381.32233		382127.6432916		812364.880759802		85607.4681182871

		8 Frame, stand, absorbers		223409.1399		0		393712.020900403		0		281026.38275625		0		489068.580872551		0

		9 Module Assembly		0		496054.066563488		0		334766.608063488		0		606855.457847938		0		402719.738822938

		10 Project Management		24342.759375		36529.37904		472282.561554335		29038.67904		114198.871875		44630.530896		513270.027805018		33394.480896

				M&S		Labor		Total		M&S Cont %		Labor Cont %		Total Cont %		M&S Cont		Labor Cont		Total Cont

		R&D		1,709,962		3,127,940		4,837,901		24%		24%		24%		408,724		765,592		1,174,315

		1 Scintillator		44,961		243,778		288,739		27%		15%		17%		11,951		36,501		48,452

		2 WLS Fibers		78,362		108,485		186,847		16%		24%		21%		12,607		26,158		38,765

		3 Scintillator Plane Assembly		218,145		296,659		514,803		27%		28%		27%		58,039		82,257		140,296

		4 Clear Fiber Cables		145,540		323,581		469,121		20%		41%		34%		28,777		131,659		160,437

		5 PMT Boxes		107,667		158,224		265,891		13%		22%		18%		14,093		34,797		48,890

		6 PMT Testing		260,359		97,632		357,991		11%		18%		13%		29,687		17,374		47,061

		7 Electronics & DAQ		438,397		669,781		1,108,179		14%		34%		26%		59,504		228,191		287,695

		8 Frame, stand, absorbers		223,409		393,712		617,121		26%		24%		25%		57,617		95,357		152,974

		9 Module Assembly		161,287		334,767		496,054		27%		20%		22%		42,848		67,953		110,801

		10 Project Management		31,833		501,321		533,155		294%		9%		26%		93,601		45,343		138,945





WBS 124

				WBS				Base w/Indirects (AY M$)						Contingency Estimate						Contingency (AY M$)		Base+ Contingency (AY M$)

								Labor		M&S		Total		Labor		M&S		Total

		MIE		1.0		Scintillator Extrusion		0.27		0.08		0.35		25%		29%		26%		0.09		0.44				0.068136155		0.0231212119

				2.0		WLS Fibers		0.34		0.32		0.66		21%		8%		15%		0.10		0.75				0.0712905394		0.0256715494

				4.0		Clear Fiber Cables		0.70		0.39		1.09		37%		13%		28%		0.31		1.40				0.2599238496		0.0503704484

				Total MIE:				1.31		0.79		2.10		38%		38%		38%		0.50		2.60

		OPC				R&D		0.68		0.25		0.93		30%		19%		27%		0.25		1.18

				Total OPC:				0.68		0.25		0.93		30%		19%		27%		0.25		1.18

				TPC:				1.99		1.04		3.02		35%		33%		34%		0.75		3.77

				WBS				Base w/Indirects (AY M$)						Contingency Estimate						Contingency (AY M$)		Base+ Contingency (AY M$)				Labor Cont		M&S Cont

								Labor		M&S		Total		Labor		M&S		Total

		R&D		1.0		Scintillator Extrusion		0.20		0.01		0.22		15%		27%		16%		0.03		0.25				0.0305501359		0.0034594278

				2.0		WLS Fibers		0.12		0.08		0.20		24%		16%		21%		0.04		0.24				0.0281612556		0.0130403381

				4.0		Clear Fiber Cables		0.35		0.16		0.51		41%		20%		34%		0.18		0.69				0.1443904996		0.0308750368

				Total R&D:				0.68		0.25		0.93		30%		19%		27%		0.25		1.18				0.20		0.05



Notes: Costs given in AY M$ and include all overheads but no contingency



WBS 3,8,9

				WBS				Base w/Indirects (AY M$)						Contingency Estimate						Contingency (AY M$)		Base+ Contingency (AY M$)

								Labor		M&S		Total		Labor		M&S		Total

		MIE		3.0		Scintillator Plane Assembly		0.61		0.21		0.81		30%		48%		34%		0.28		1.09				0.1799742974		0.0981848492

				8.0		Frames, Absorbers, and Stand		0.10		0.55		0.65		28%		43%		41%		0.26		0.91				0.026648807		0.2365922847

				9.0		Module Assembly and Veto Wall		0.23		0.16		0.39		21%		37%		28%		0.11		0.49				0.0479962942		0.0593329167

				Total MIE:				0.93		0.92		1.85		38%		38%		38%		0.65		2.50

		OPC				R&D		0.89		0.65		1.54		24%		26%		25%		0.38		1.93

				Total OPC:				0.89		0.65		1.54		24%		26%		25%		0.38		1.93

				TPC:				1.83		1.57		3.39		31%		33%		32%		1.03		4.43

				WBS				Base w/Indirects (AY M$)						Contingency Estimate						Contingency (AY M$)		Base+ Contingency (AY M$)				Labor Cont		M&S Cont

								Labor		M&S		Total		Labor		M&S		Total

				3.0		Scintillator Plane Assembly		0.31		0.22		0.53		28%		27%		27%		0.14		0.67				0.0848856957		0.0582911345

				8.0		Frames, Absorbers, and Stand		0.25		0.24		0.49		24%		26%		25%		0.12		0.62				0.0613088066		0.0621418064

				9.0		Module  Assembly and Veto Wall		0.34		0.19		0.52		20%		27%		23%		0.12		0.64				0.0680255283		0.0498624795

				Total R&D:				0.89		0.65		1.54		24%		26%		25%		0.38		1.93				0.21		0.17



Notes: Costs given in AY M$ and include all overheads but no contingency



WBS 567

				WBS				Base w/Indirects (AY M$)						Contingency Estimate						Contingency (AY M$)		Base+ Contingency (AY M$)

								Labor		M&S		Total		Labor		M&S		Total

				5.0		Photomultiplier Tube Boxes		0.41		0.14		0.55		30%		27%		29%		0.16		0.71				0.122100795		0.0373052615

				6.0		Photomultiplier Tubes		0.01		1.07		1.08		36%		33%		33%		0.36		1.44				0.0039354029		0.3515192562

				7.0		Electronics and DAQ		0.10		0.87		0.96		40%		34%		34%		0.33		1.29				0.0389791414		0.2905580206

				Total MIE:				0.51		2.08		2.59		38%		38%		38%		0.84		3.44

		OPC				R&D		1.00		0.75		1.75		31%		13%		23%		0.41		2.16

				Total OPC:				1.00		0.75		1.75		31%		13%		23%		0.41		2.16

				TPC:				1.52		2.83		4.35		33%		31%		32%		1.25		5.60

				WBS				Base w/Indirects (AY M$)						Contingency Estimate						Contingency (AY M$)		Base+ Contingency (AY M$)				Labor Cont		M&S Cont

								Labor		M&S		Total		Labor		M&S		Total

				5.0		Photomultiplier Tube Boxes		0.16		0.11		0.27		22%		13%		18%		0.05		0.32				0.0343586467		0.0146007045

				6.0		Photomultiplier Tubes		0.06		0.25		0.30		18%		11%		13%		0.04		0.34				0.0101635697		0.0282339799

				7.0		Electronics and DAQ		0.79		0.39		1.18		34%		14%		27%		0.32		1.50				0.2689870695		0.0532735008

				Total R&D:				1.00		0.75		1.75		31%		13%		23%		0.41		2.16				0.31		0.10



Notes: Costs given in AY M$ and include all overheads but no contingency



New Calculation, K$

				WBS				Base w/Indirects (AY M$)						Contingency Estimate						Contingency (AY M$)		Base+ Contingency (AY M$)

								Labor		M&S		Total		Labor		M&S		Total

		MIE		1.0		Scintillator Extrusion		0.27		0.08		0.35		25%		29%		26%		0.09		0.44				0.068136155		0.0231212119

				2.0		WLS Fibers		0.34		0.32		0.66		21%		8%		15%		0.10		0.75				0.0712905394		0.0256715494

				3.0		Scintillator Plane Assembly		0.61		0.21		0.81		30%		48%		34%		0.28		1.09				0.1799742974		0.0981848492

				4.0		Clear Fiber Cables		0.70		0.39		1.09		37%		13%		28%		0.31		1.40				0.2599238496		0.0503704484

				5.0		Photomultiplier Tube Boxes		0.41		0.14		0.55		30%		27%		29%		0.16		0.71				0.122100795		0.0373052615

				6.0		Photomultiplier Tubes		0.01		1.07		1.08		36%		33%		33%		0.36		1.44				0.0039354029		0.3515192562

				7.0		Electronics and DAQ		0.10		0.87		0.96		40%		34%		34%		0.33		1.29				0.0389791414		0.2905580206

				8.0		Frames, Absorbers, and Stand		0.10		0.55		0.65		20%		25%		24%		0.16		0.81				0.019269042		0.1382685

				9.0		Module Assembly and Veto Wall		0.23		0.16		0.39		21%		37%		28%		0.11		0.49				0.0479962942		0.0593329167

				10.0		Project Management		1.24		0.08		1.32		55%		340%		72%		0.95		2.27				0.6895718862		0.25977615

				Total MIE:				4.00		3.86		7.86		38%		35%		36%		2.84		10.70				1.5011774031		1.3341081638

		OPC				R&D		3.08		1.68		4.76		24%		21%		23%		1.09		5.85

				Total OPC:				3.08		1.68		4.76		24%		21%		23%		1.09		5.85

				TPC:				7.08		5.54		12.62		32%		31%		31%		3.93		16.55

				WBS				Base w/Indirects (AY M$)						Contingency Estimate						Contingency (AY M$)		Base+ Contingency (AY M$)				Labor Cont		M&S Cont

								Labor		M&S		Total		Labor		M&S		Total

		R&D		1.0		Scintillator Extrusion		0.20		0.01		0.22		15%		27%		16%		0.03		0.25				0.0305501359		0.0034594278

				2.0		WLS Fibers		0.12		0.08		0.20		24%		16%		21%		0.04		0.24				0.0281612556		0.0130403381

				3.0		Scintillator Plane Assembly		0.31		0.22		0.53		28%		27%		27%		0.14		0.67				0.0848856957		0.0582911345

				4.0		Clear Fiber Cables		0.35		0.16		0.51		41%		20%		34%		0.18		0.69				0.1443904996		0.0308750368

				5.0		Photomultiplier Tube Boxes		0.16		0.11		0.27		10%		13%		11%		0.03		0.30				0.015622965		0.0146007045

				6.0		Photomultiplier Tubes		0.06		0.25		0.30		18%		11%		13%		0.04		0.34				0.0101635697		0.0282339799

				7.0		Electronics and DAQ		0.79		0.39		1.18		27%		14%		23%		0.27		1.45				0.2131715394		0.0532735008

				8.0		Frames, Absorbers, and Stand		0.25		0.24		0.49		24%		26%		25%		0.12		0.62				0.0613088066		0.0621418064

				9.0		Module Assembly and Veto Wall		0.34		0.19		0.52		20%		27%		23%		0.12		0.64				0.0680255283		0.0498624795

				10.0		Project Management		0.51		0.03		0.54		15%		150%		23%		0.12		0.66				0.0757791195		0.04768353

				Total R&D:				3.08		1.68		4.76		24%		21%		23%		1.09		5.85				0.73		0.36

				WBS

				1.0		Scintillator Extrusion		0.57		0.69

				2.0		WLS Fibers		0.85		0.99

				3.0		Scintillator Plane Assembly		1.34		1.76

				4.0		Clear Fiber Cables		1.60		2.09

				5.0		Photomultiplier Tube Boxes		0.81		1.00

				6.0		Photomultiplier Tubes		1.39		1.78

				7.0		Electronics and DAQ		2.15		2.74

				8.0		Frames, Absorbers, and Stand		1.14		1.42

				9.0		Module Assembly and Veto Wall		0.91		1.13

				10.0		Project Management		1.86		2.93

								12.62		16.55
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Notes: Costs given in AY M$ and include all overheads but no contingency



Cobra Cost Summary

		EQ DOE										FNAL LABOR		OUTSIDE LABOR		MANDS		MANDSPASS		MANDSUN		TOTAL

				1 Scintillator Extrusion								215,171		57,373		78,921		0		0		351,466

				2 WLS Fibers								327,132		8,334		14,714		304,838		0		655,019

				3 Scintillator Plane Assembly								0		608,406		0		206,591		0		814,997

				4 Clear Fiber Cables								207,253		494,042		118,153		273,037		0		1,092,486

				5 PMT Boxes								0		405,576		0		140,031		0		545,608

				6 PMT Procurement and Testing								0		10,977		1,065,475		0		5,214		1,081,666

				7 Electronics and DAQ								42,875		55,426		429,133		421,147		15,763		964,344

				8 Frame, Absorbers and Stand								96,345		0		553,074		0		0		649,419

				9 Module Assembly								6,600		221,597		0		158,359		0		386,556

				10 Project Management								1,090,753		153,430		60,978		15,426		0		1,320,587

										TOTAL EQU		1,986,129		2,015,161		2,320,450		1,519,430		20,976		7,862,146

		RD Fermi R&D										FNAL LABOR		OUTSIDE LABOR		MANDS		MANDSPASS		MANDSUN		TOTAL

				1 Scintillator Extrusion								150,002		54,032		13,015		0		0		217,050

				2 WLS Fibers								101,298		15,494		5,860		75,195		0		197,847

				3 Scintillator Plane Assembly								0		306,137		0		153,327		65,766		525,231

				4 Clear Fiber Cables								90,298		264,572		37,093		119,057		0		511,020

				5 PMT Boxes								0		156,230		0		25,141		86,407		267,778

				6 PMT Procurement and Testing								32,938		24,175		233,323		5,162		9,134		304,733

				7 Electronics and DAQ								713,067		76,457		197,552		177,298		17,644		1,182,018

				8 Frame, Absorbers and Stand								253,134		0		240,953		0		0		494,087

				9 Module Assembly								0		335,123		0		187,690		0		522,813

				10 Project Management								474,166		31,028		24,298		7,491		0		536,983

										TOTAL R&D		1,814,904		1,263,249		752,094		750,362		178,951		4,759,560

		Grand Totals:

										GRAND TOTAL		3,801,033		3,278,410		3,072,544		2,269,792		199,928		12,621,706





Cobra cost table

		

								Base w/Indirects						Contingency Estimate

								Labor		M&S		Total		Labor		M&S		Total				labor cont.		M&S cont

		MIE		1.0		Scintillator Extrusion		272,545		78,921		351,466		25%		29%		26%				68,136		23,121

				2.0		WLS Fibers		335,466		319,553		655,019		21%		8%		15%				71,291		25,672

				3.0		Scintillator Plan Assembly		608,406		206,591		814,997		30%		48%		34%				179,974		98,185

				4.0		Clear Fiber Cables		701,295		391,190		1,092,486		37%		13%		28%				259,924		50,370

				5.0		Photomultiplier Tube Boxes		405,576		140,031		545,608		30%		27%		29%				122,101		37,305

				6.0		Photomultiplier Tubes		10,977		1,070,689		1,081,666		36%		33%		33%				3,935		351,519

				7.0		Electronics and DAQ		98,301		866,043		964,344		40%		34%		34%				38,979		290,558

				8.0		Frames, Absorbers, Coil and Detector Stand		96,345		553,074		649,419		28%		43%		41%				26,649		236,592

				9.0		Module and Veto Wall Assembly & Installation		228,197		158,359		386,556		21%		37%		28%				47,996		59,333

				10.0		Project Management		1,244,182		76,405		1,320,587		55%		367%		73%				689,572		280,135

				Total MIE:				4,001,290		3,860,856		7,862,146		38%		38%		38%				1,508,557		1,452,791

		OPC				R&D		$   3,078,152		$   1,681,408		$   4,759,560		24%		24%		24%

				Total OPC:				$   3,078,152		$   1,681,408		$   4,759,560		24%		24%		24%

				TPC:				$   7,079,442		$   5,542,264		$   12,621,706

								Base w/Indirects						Contingency Estimate

								Labor		M&S		Total		Labor		M&S		Total

		R&D		1.0		Scintillator Extrusion		204,035		13,015		217,050		15%		27%		16%				30,550		3,459

				2.0		WLS Fibers		116,791		81,056		197,847		24%		16%		21%				28,161		13,040

				3.0		Scintillator Plan Assembly		306,137		219,093		525,231		28%		27%		27%				84,886		58,291

				4.0		Clear Fiber Cables		354,870		156,149		511,020		41%		20%		34%				144,390		30,875

				5.0		Photomultiplier Tube Boxes		156,230		111,549		267,778		22%		13%		18%				34,359		14,601

				6.0		Photomultiplier Tubes		57,113		247,619		304,733		18%		11%		13%				10,164		28,234

				7.0		Electronics and DAQ		789,524		392,494		1,182,018		34%		14%		27%				268,987		53,274

				8.0		Frames, Absorbers, Coil and Detector Stand		253,134		240,953		494,087		24%		26%		25%				61,309		62,142

				9.0		Module and Veto Wall Assembly & Installation		335,123		187,690		522,813		20%		27%		23%				68,026		49,862

				10.0		Project Management		505,194		31,789		536,983		9%		294%		26%				45,694		93,471

				Total MIE:				3,078,152		1,681,408		4,759,560		765,257		190,119		25%		5,943,334		776,525		407,249



Notes:




