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Cost and Engineering Working Group

• Cost and Steering Working Group members
Mark Reichanadter (SLAC COO), Chair
Jim Strait (FNAL, LBNE Project Manager), Deputy Chair
Bruce Baller (FNAL, LAr Far Detector Project Manager)
Mike Headley (SURF Director)
Marvin Marshak (U of MN, Director of Soudan and Ash River Labs) 
Christopher Mauger (LANL, LBNE Near Detector Project Manager)
Elaine McCluskey (FNAL, LBNE Project Engineer)
Bob O’Sullivan (FNAL, LBNE Project Controls Lead)
Vaia Papadimitriou (FNAL, LBNE Beamline Project Manager)
Jeff Sims (ANL, APS Upgrade Project Managment)
Jeffrey Appel (FNAL Directorate), Scientific Secretary

• Invited to work with the Working Group
Tracy Lundin (FNAL, LBNE Conventional Facilities Project Manager)
Jeff Dolph (BNL, LBNE Project Systems Engineer)
Jim Stewart (BNL, LBNE Water Detector Project Manager)
Joel Sefcovic (FNAL, LBNE Project Controls for Conventional Facilities)
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LBNE Project Cost Estimates

• LBNE has developed a complete Conceptual Design and cost 
estimate, which has been reviewed many times and found to 
be sound.  Recent Director’s Review stated:
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Full LBNE Cost Estimate as 
presented to the Director’s 
Review , 26‐30 March 2012
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for Full LBNE Cost Estimate
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Full LBNE Cost Estimate as presented to the Director’s Review , 26‐30 March 2012



Building Blocks – Phased LBNE Options

I. Far Detector at Sanford
A. Conventional Facilities 
1. CF infrastructure required for any installation at 4850
2. CF infrastructure for a small (5 kt fiducial mass) LAr detector at 4850
3. CF infrastructure for a small (5 kt fiducial mass) LAr detector on surface 
4. CF infrastructure for a full-size (1 or 2 x 17 kt fiducial mass) LAr detector at 

4850
a. Cavern, etc. for one detector.
b. Cavern, etc. for second detector built at the same time as the first.
c. Cavern, etc. for second detector built later.

5. CF infrastructure for a full-size (1 or 2 x 17 kt fiducial mass) LAr on surface
B. LAr Far Detector 
1. Small (5 kt fiducial mass) LAr detector at 4850
2. Small (5 kt fiducial mass) LAr detector at surface
3. Full-size (1 or 2 x 17 kt fiducial mass) LAr detector at 4850
4. Full-size (1 or 2 x 17 kt fiducial mass) LAr detector at surface
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Building Blocks – Phased LBNE Options

II. Beamline to Homestake
A. Conventional Facilities
B. Beamline technical components
- Seeking opportunities for further cost reductions or phasing of construction

III. Near Detector Complex for Beam to Homestake
A. Conventional Facilities
1. Main shaft only
2. Full ND hall

a. Done later.
b. Done together with the main shaft

B. Near Detector 
1. More extensive muon detectors if we only have a mini-ND?
2. Mini-ND
3. Full-scale ND
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Building Blocks – Alternatives to LBNE

IV. Far Detector at Soudan
A. Conventional Facilities 
1. CF infrastructure for any installation at 2340 foot depth
2. CF infrastructure for a small (5 kt fiducial mass) LAr detector at 2340 foot 

depth
3. CF infrastructure for a large (1 or 2 x 17 kt fiducial mass) LAr detector at 2340 

foot depth
4. CF infrastructure for a small or full-size LAr detector at surface
B. LAr Far Detector 
1. Small (5 kt fiducial mass) LAr detector at 2340 foot depth
2. Full-size (1 or 2 x 17 kt fiducial mass) LAr detector at 2340 foot depth
3. Small or full-size LAr detector at surface
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Building Blocks – Alternatives to LBNE

V. Far Detector at Ash River
A. Conventional Facilities 
1. CF infrastructure required for any installation at Ash River
2. CF infrastructure for a small (5 kt fiducial mass) LAr detector at Ash River
3. CF infrastructure for a large (1 or 2 x 17 kt fiducial mass) LAr detector at Ash 

River
B. LAr Far Detector 
1. Small (5 kt fiducial mass) LAr detector Ash River
2. Large (1 or 2 x 17 kt fiducial mass) LAr detector Ash River
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Building Blocks – Alternatives to LBNE

VI. NuMI Beam for LBNE
- Are any modifications required?
- Are any feasible modifications beneficial?

VII.  Near Detector Complex for NuMI Beam for LBNE
A. Conventional Facilities
1. On-axis (Soudan) far detector
2. Off-axis (Ash River) far detector
B. Near Neutrino Detector
1. On-axis (Soudan) far detector
2. Off-axis (Ash River) far detector
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Cost Estimate Approach – Phased LBNE Options

• Phased LBNE option costs are based on cost estimates developed for 
the full LBNE Project
- applied directly where applicable (e.g. CF infrastructure that doesn’t 

scale with detector or beam design).
- Scaled where not (e.g. 5 kt detector implementation).
- Cost estimates for conventional facilities for surface detectors at 

Homestake are based on actual costs for NOvA construction.
• Opportunities for phasing the LBNE beam construction are being 

explored, for which crude first estimates of cost savings are being 
developed.
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Cost Estimate Approach – Alternatives to LBNE

• For LBNE alternatives using the Soudan Lab, conventional facilities 
cost estimates are a combination of
- Estimates scaled from the LBNE/Homestake cost estimates
- Independent information and estimates provided by the U of MN.

• Some of the scaled Homestake costs appear to be higher than what 
is expected based on information/experience from past construction 
at Soudan; we are working to understand these differences.

• For surface far-detector options (Soudan, Ash River), conventional 
facilities estimates are based on actual NOvA construction costs.

• For LBNE alternatives using the NuMI beamline
- The estimated cost of the LBNE near detector is included, assuming 

that no significant modifications must be made to the existing 
MINOS near detector cavern. 

- An allowance is included for beam modifications/upgrades, but no 
actual estimate has been made yet.

This is still a work in progress!
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Representative Cost Estimates
Including escalation and full contingency

Options for LBNE Phase 1
• Option 0 – Far Detector at Homestake 4850L only:

33 kt $1.0~1.2B
17 kt $0.7~0.9B

• Option 0’ – Beam and Near Detector only:  $0.6~0.7B
• Option 1 – LBNE on surface (beam+ 17 kt detector): $0.9~1.1B
• Option 2 – LBNE at 4850L (beam + 5 kt detector): $1.0~1.2B
Alternatives to LBNE
• Option 3 – Soudan @ 2340 feet (17 kt detector) $0.9~1.1B
• Option 4 – Soudan @ surface (17 kt detector) $0.5~0.6B
• Option 5 – Ash River @ surface (17 kt detector) $0.5~0.6B
• Option 6 – Soudan @ 2340 feet 

plus Ash River at Surface Not available yet
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Work Yet to Do

• Complete filling out the “building blocks” cost estimates.
• Reconcile Homestake- and Soudan-based cost estimates for 

conventional facilities.
• Assemble cost estimates for full phased LBNE program 

(beyond phase 1, which has been the focus up to now).
• Understand near detector options and costs for NuMI-based 

alternatives.
• Understand and estimate work that must be done on NuMI 

beam to support alternatives that use it.
• Subtract costs incurred through FY2012, which are not 

included in the budget guidance from DOE.
• Proof-read and scrub the cost estimates to ensure accuracy 

and completeness.
• Other stuff we haven’t thought of yet….
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