Draft Summary of Major NuMI Lessons Learned
Don’t Scale from NuMI Without Major Adjustments

Program flagship-priority and risk aversion
Need to reduce down time fraction relative to NuMI

    Reduce access/replacement/alignment  time

    Need spares since repair as done for NuMI won’t work with higher irradiation

Special circumstances of low-cost reused NuMI elements (e.g., access to irradiated 
    steel “blue blocks” for shipping cost, bend magnets from existing stock)

Ensure that the project scope as defined can be done for the allowed cost

Increase use of benchmarks and independent validation of key components.
A too small tunnel, inadequate utilities, limited shielding, un-maintainable equipment, 

    and so forth will all come back to haunt us as we push the future limits of the 

    intensity frontier.

Start Up Process
Need to have more nearly complete design team in place at the beginning, given the 
    interrelation of so many design elements; e.g., technical and civil-construction 
    components. This includes scientists with multiple interests, but also engineers 
    from all the disciplines, designer/drafters, ES&H professionals, a modest project 
    management team, and others.
Beam specification is critical early.

Risk management should be done project-wide and from the start.

Identify critical technologies early and start R&D early and front-end loaded    

   (especially on targeting, tunneling, and radiological mitigation)
Decision and Review Processes

People with strong technical backgrounds must be in positions to impact decisions. 

Cost alone should not drive decisions.

Reviews, depended upon to find significant issues, typically do not go into enough depth, especially when the challenges are new ones not in a reviewer's direct experience.

Safety

Laboratory management liaison with all levels of contractor team needed early to ensure our ES&H culture is understood and accepted.  
Utility of explaining physics goals, construction relationship to technical components.

Understand tritium mitigation up front

Make a radiological monitoring plan for the tunnels and components that will work 

    for the duration of the operation period
Local Community Buy-In

Given the beam line and detector hall proximity to Woodlawn Hills
Project to Operation Transition
Plan for transition to operations from the project, including documentation and 

   training

Include spares and reliability design in project planning
Technical Lessons

Improve drain access for inspection and maintenance.

Shotcrete all exposed rock surfaces.
New pulsed magnets (MI type dipoles) can be less expensive long term. Reuse of  

    Main Ring B2’s would require several years of debonding oven time, given our 

    current emissions permit, as well as higher operating costs.  
Need more work to test beam simulation models against real data. 

Beam commissioning and tuning elements for DUSEL intensities 
· need redundancy for primary beam (both of elements and technologies; e.g.,   

      BPMs, profile monitors, toroids, wall monitors, and more if possible)
· need redundancy for secondary beam (both of elements and technologies; e.g.,

      hadron monitor, in-chase ionization chamger, baffle temperature, Budal    

      monitor, muon monitors, etc.) 

· also, R&D now, and testing in the NuMI line in NOvA era.

· software needs to be ready before commissioning, should be tested in advance with simulation, just as is done with physics analysis software 

· software should be both correct and convenient to use

· if near detector is to be used as a monitor, dependence on calibration and alignment should be minimized and/or rapid calibration and alignment possible
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