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EXECUTIVE SUMMARY 
 
 On May 25, 2004, a Department of Energy review committee conducted a semiannual 
review of the Neutrinos at the Main Injector (NuMI) construction project at Fermi National 
Accelerator Laboratory (Fermilab).  By the request of Dr. Robin Staffin, Associate Director for 
the Office of High Energy Physics, the review committee was chaired by Stephen Tkaczyk of the 
Office of Major Systems Assessment.  The Committee consisted of four DOE reviewers and two 
technical consultants. 
 
 The NuMI project is more than 97 percent complete.  The civil construction is complete, 
and Fermilab has beneficial occupancy of all buildings, shafts, tunnels, and underground halls.  
There has been excellent progress on installation of the near detector, and all its remaining 
components are ready for construction.  Progress on installation of the technical components has 
also been excellent, and construction of almost all technical systems is complete.  The far 
detector is performing well in Soudan, Minnesota. 
 
 The project has made thorough plans for commissioning the NuMI facility and the 
detectors, and has made excellent progress in implementing these plans, which include physical 
commissioning, as well as administrative approvals (shielding assessment, safety assessment 
document, and readiness reviews).  The plan providently covers both Critical Decision 4, Start 
Operations, and initial operation for physics. 
 
 Fermilab has effectively addressed the Environmental, Safety and Health recommendations 
from the November 2003 DOE review.  The project is ahead of schedule and is manageable within 
the current cost baseline. 
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1. NuMI TECHNICAL COMPONENTS (WBS 1.1) 
 
1.1 Findings 
  
 The work in WBS 1.1, NuMI Technical Components, is now largely devoted to 
installation activities.  Excellent progress has occurred in the last six months with the completion 
of almost all technical systems and significant installation progress.  No schedule slippage 
occurred in the last six months.  Technical changes have been limited.  Listed below are some of 
the key technical achievements of the last six months: 
 

• Magnetic shielding was installed on two NuMI dipoles and successfully tested during 
a power-on access. (WBS 1.1.1) 
 

• The first UT-Austin profile monitor was delivered to Fermilab. (WBS 1.1.1) 
 

• Installation of the lower shielding in the target pile was completed. (WBS 1.1.2) 
 

• Both horns were attached to their respective modules, and both modules were rigged 
into the target chase. (WBS 1.1.2) 
 

• The horn power supply was moved underground and electrical connections made. 
(WBS 1.1.3) 
 

• Refurbishment of all power supplies has been completed. (WBS 1.1.3) 
 

• Installation of the hadron absorber has begun. (WBS 1.1.4) 
 

• The hadron monitor has been assembled. (WBS 1.1.5) 
 

• The Target Hall alignment network is completed. (WBS 1.1.6) 
 

• The decay pipe was pumped down to 1.4 Torr. (WBS 1.1.7) 
 

• All water and vacuum skids have been moved underground. (WBS 1.1.7) 
 

• The fiber-optic controls link was established in all NuMI areas. (WBS 1.1.8) 
 

There were no recommendations from the November 2003 DOE review. 
 

It was decided to resolve the quadrupole magnet cooling issue by ramping the power 
supplies and adding cooling plates to the magnets. 
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Some diagnostics are not complete but are expected shortly and will have no schedule impact.    
 

The current estimate at completion for WBS 1.1 is $28.6 million.  The budgeted cost of work 
performed through March 2004 is $24.6 million, leaving an estimate to complete of $4.0 million.  Of 
this amount, 30 percent is for purchases, 30 percent is for Fermilab labor, and 40 percent is for Davis 
Bacon labor.  A total of $5.7 million was spent in the last six months.  Change requests of $1.9 
million were approved in the last six months, largely for installation cost overruns.  There is an 
additional $1 million in contingency usage projected for the remainder of the project.  The remaining 
work, almost all installation activities, is scheduled to be completed in the next six months. 

 
1.2 Comments 
 

The Committee commends the NuMI team for their excellent work and progress towards 
commissioning.  Installation activities are proceeding well, and the upcoming August shutdown 
should be sufficient to install the remaining Main Injector components.   The other installation 
activities are on track to be completed by December 2004. 
 

The laboratory has made sufficient resources available to the NuMI project, including 
overtime where required. 

 
The commissioning plans presented are well thought out and detailed.  Necessary safety 

documentation and review is on track for completion on schedule.   
 

Fermilab management has plans for the transition of NuMI to operations in conjunction 
with existing experiments.  Plans for operation beyond Critical Decision 4, Start Oeprations, 
have been presented.   

 
1.3 Recommendations 
 

None. 
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2. MINOS DETECTORS (WBS 2.0) 
 
2.1 Findings 
     
           The far detector is routinely taking cosmic ray data and performing well.  There has been 
good progress on the near detector (ND) since the November 2003 DOE review.   The ND 
installation is proceeding smoothly, and suitable checks are being performed on the planes as 
they are installed.  The installation of the spectrometer section is nearly complete, and 
installation of the calorimeter section is scheduled to begin June 14, 2004.  All components and 
preassemblies are ready for the remaining installation. 
 
 Data taking for the installed planes is presently being controlled from the detector site for 
purposes of detector checkout.  The project team plans to test remote operation of installed 
planes soon.  Plans for commissioning the ND for taking and analyzing neutrino data are well 
underway, and the schedule provides adequate time for accomplishing this.     
 
2.2 Comments 
       
            Installation of the remaining ND planes is presently anticipated to be complete by 
August 15, before the August shutdown begins.  The Committee supports a high priority for 
accomplishing this, since it would allow them to proceed most efficiently with preparations for 
turning on the NuMI beam.    
 
2.3 Recommendations 
        
 None. 
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3. ENVIRONMENT, SAFETY and HEALTH 
 
3.1 Findings 
 

Progress since the November 2003  DOE review has been impressive.  All of the prior 
recommendations have been effectively addressed. 
 
3.2 Comments 
 

Planning for the required documentation and Accelerator Readiness Reviews is excellent, 
and will support NuMI commissioning and operation.  Integration with DOE has been timely and 
thorough, and will significantly reduce the uncertainty associated with the approval process. 
 
3.3 Recommendations 
 

None. 
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4. COST and SCHEDULE 
 
4.1 Findings 

 
On December 21, 2001, the Deputy Secretary approved a Level 0 baseline change that 

established a new Total Project Cost (TPC) of $171.4 million for the NuMI project.  At 
subsequent DOE reviews, the project presented changes to the baseline that required contingency 
utilization but left the TPC fixed.  At the current review, additional contingency activity was 
presented, but the TPC still remains unchanged.  Table 4-1 shows a summary of the TPC 
evolution from the December 2001 re-baseline to this current review.  Additional cost details can 
be found in Appendix D. 
 

Table 4-1.     Changes to Baseline Cost Estimate (in $K) 
 

WBS Description December 
2001 

Baseline 

November 
2003 

Review 

Changes 
since 

Nov. 2003 
Review 

May 2004
Review 

1.1 Technical Components 27962 26768 1856 28624 
1.2 Facility Construction 60493 68047 846 68893 
1.3 Project Management 4788 4330 -750 3580 

 Contingency on TEC 15999 10097 -1952 8145 
1.0 Total Estimated Cost (TEC) 109242 109242 0 109242 
2.0 MINOS 38776 42407 -150 42257 
3.0 Project Support 16109 16378 -231 16148 

 Contingency on OPC 7315 3415 381 3796 
 Other Project Cost (OPC) 62200 62200 0 62200 
 Total Project Cost (TPC) 171442 171442 0 171442 

 
 
Since the November 2003 DOE review, the contingency for the TEC was reduced by 

$1,952,000.  This is primarily due to labor costs for the installation of technical components and 
change orders to the Service Buildings and Outfitting subcontract, partially offset by a reduced 
budget for project management.  Contingency for Other Project Costs increased by $381,000 due 
primarily to closeouts and replanned detector installation costs.  A list of the change requests and 
their descriptions is included in the Appendix D. 

 
The project is 97 percent complete (TPC) through March 2004.   
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 The project presented a master schedule and a list of DOE milestones with associated 
schedule float relative to the project’s internal schedule (see Appendix E).  Milestone L-1-9 
(Start commissioning beam line) is projected to occur on December 27, 2004.  This would be 
followed by the milestone L-0-3 (CD-4, Start Operations) on February 1, 2005.  There would be 
241 days of float remaining until the baseline CD-4 date of September 30, 2005.  

 
Milestone L-2-17 (Complete installation of horn power supply) occurred on May 21, 

2004, 93 days ahead of the baseline date. 
 
Milestone L-2-11 (Beneficial occupancy of service buildings at Fermilab) occurred on 

March 10, 2004, 82 days ahead of the baseline date. 
 
Milestone L-2-14 (Near detector complete and tested) is forecast for December 27, 2004, 

94 days ahead of the baseline schedule date. 
 
The funding profile for the project supports the internal schedule. 

 
4.2 Comments 

 
The contingency remaining is a significant percent of the estimate to complete.  

However, there are remaining cost risks within the project.  The project will incur additional 
costs if any of the 241 days of float in the schedule are required for completion.  The 
Committee’s conclusion is that the project is manageable within the boundaries of the current 
cost baseline. 

 
 The Committee commends the project for accomplishing DOE and Level 3 milestones 
since the November 2003 DOE review well ahead of the baseline schedule, and sees evidence 
that this trend will continue.  There are no funding issues with the project. 
 
4.3 Recommendations 
 
 None. 
 

 












































