DUSEL Beamline Working Group Meeting #21
January 26, 2009 – Snake Pit
Summary

Present:  Mike Andrews, Jeff Appel, Dixon Bogert, Sam Childress, Don Cossairt, 
               Nancy Grossman, Jim Hylen, Vic Kuchler, Gina Rameika, George Velev, 
               Bob Zwaska, and Milind Diwan
Guests:   Phil Adamson, Pat Hurh, and Gary Leonard
By Vidio:  Bob Wagner from ANL

Absent: Alan Bross, Dave Harding, Chris Laughton, Elaine McCluskey, Rob Plunkett,                                 

             Byron Lundberg, and Mike Martens
             Mary Bishai from BNL 
             John Corlett and Mike Zisman from LBNL.
Next Mtgs.: Here is the upcoming presentation schedule:

   2/2   No meeting

   2/9   Davis Bacon and Union Issues in Construction Projects

                 Dave Carlson and Gary Leonard   

  2/16  Use of Near Detector in MINOS v_e Appearance Measurement

                Mayly Sanchez 

  2/23  Simulations of DUSEL Target and Horn
                Mary Bishai 

Other Possibilities:

           J-PARC Vist Report (visit week of March 9-13)

           Near Detector Needs for DUSEL

           Reviews and Preparing for Them 

           Integration Issues (e.g., cables, etc.)

           Power Supplies 
Additional Agenda Items for Upcoming Meetings
          Mechanism(s) for getting neutrino community input/buy-in on a set of beam 
                 parameters                      

          Measurements related to the causes of corrosion in the NuMI tunnels

Action Items 
           Think about how to specify measurements related to the causes of corrosion in the    

                  NuMI tunnels.  

           Find out what reports might exist at J-PARC on this topic (Jim).  
NuMI Lessons Learned: Decay Pipe, Absorber, and Bypass - Cat James 
As usual, see the AD documents data base for the presentation slides:
     http://beamdocs.fnal.gov/SNuMI-public/DocDB/ShowDocument?docid=377
What is recorded here is primarily from discussion during the presentation.  Also, see the notes on the NuNI Absorber Installation (from Dixon Bogert) attached to the meeting summary on the document server.
Cat James was the Level 2 Manager for the Absorber, but noted that she joined the effort in April, 2003, after the design was complete. Lots of others were involved, and their names appear on an early slide.
The excavation for the decay pipe was quite large, in order to accommodate the 25,000 cubic yards of concrete absorber poured around the decay pipe itself.   In order to prevent the decay pipe from moving during the concrete pour, the pipe was supported on stands and strapped every 20 feet or so. It helped in ensuring that the concrete properly surrounded the decay pipe that the tunnel was sloped in this region.

The floor was flat from the location of the shaft through the Near Detector Hall to ease the task of installing the delicate elements of the MINOS detector.  On the other hand, the rough pieces of steel shielding at the end of the decay pipe had to be hauled up the 11 degree hill from the shaft. The fork truck intended for this was not up to the task, even after the vendor made several attempts to improve its performance.  Even in the end, the fork truck overheated in the middle of a second load being taken uphill. The heavy loads (up to 10 tons) were moved on a cart with a winch (not wench!) and cable. That method had been used upstream for even heavier loads and steeper incline. The estimate of 60 days for the Absorber Hall shielding turned into 80 days – including the time spent with the failing fork truck – and was not on the critical path in the end.
The rough walls of the tunnels made for difficult installation of shielding blocks of steel and concrete. Both the concrete blocks and the “blue blocks” (steel blocks recycled as nuclear waste from the K-25 plant at Oak Ridge) had variations in dimensions of as much as an inch, but the average deviation was probably smaller than that. All concrete shield blocks used at the Absorber were standard blocks from Fermilab’s existing supply at the time. In addition, there was a 15 inch ledge where the decay pipe entered the front of the Absorber Hall, which was not on any drawings, but helped the contractor. The ledge had to be worked around, with additional special shielding once the shielding installation began. Such transition locations deserve special consideration as the designs are developed. An upstream 18 inch air gap was filled with a helium-filled aluminum box. The decay-pipe to Absorber Hall transition was one of many locations requiring adjustments in design of the shielding. Gaps in shielding were filled by grout and bricks and mortar, or by hand stacking additional steel or other materials. It is hard to tell from the photos in the presentation where the joints between blocks are grouted because the edges of the blue blocks were beveled, and the bevels were filled. Thus, the grout line appears larger than any actual gap between blocks.  The last 18 inches of steel cap over the absorber were added to the plan only once the near-final configuration was in place, and required the skills of the T&M riggers for installation. All the final adjustment was done with T&M labor, and not as part of the initial contract. The use of T&M labor for final shielding was viewed as unavoidable. Even a year and a half of shielding design for the Target Hall did not obviate the need for final adjustments there; and the Absorber Hall shielding received less attention than the Target Hall shielding. Note that hand stacked shielding is generally less dense than that from the big blocks.
The main reason for seeing that there were minimal air pockets was to minimize the amount of activated air that could contribute to the radiation levels in the Absorber Hall and beyond. The effect of horizontal cracks was not so severe, since the beam entered the absorber at an angle.  However, the vertical cracks were seen clearly in downstream detectors. The final design of the labyrinth was also partly dictated by the local conditions of the cavern. This resulted in a labyrinth with a lot of hand stacking, and one which is not easily adapted for taking beams or other equipment into the area by fork lift or otherwise. In the end, an extra turn was added to the labyrinth. It is important to recognize that for these highly radiated areas, there will not be any easy options for fixing problems later by going back and redoing things. The radiation fence location was moved back from its initial location, and ended by using the fire door. Only after tests with beam was the pattern of radiation known.
The water pipes used to cool the absorber core needed special attention. Polyethylene beads were used to fill the box built around the cooling pipes. Inside the absorber stack, there was a secondary-containment drip pan that drained into a tank. While there have been no pipe leaks, the tank half filled once due to overflow from a roof leak. Because of the need to prevent leaks, there was 100% radiography of the few joints absolutely needed. It might be that gas cooling could be made to work for the DUSEL beamline; but the volume of gas required would be quite large, given the heat load.

Sump pits with pumps were located immediately below the shaft. While the pit covers were rated for the weight of shielding and fork truck, they were not sufficiently robust to handle the four point contact required for use of the fork truck with small-diameter wheels. Nor was the supporting concrete ledge on which the covers rested adequately reinforced. In the end, the sump pit covers were additionally covered by steel road plates – which “worked fine”.

Cat noted that daily 3-D CAD drawings which she prepared were greatly appreciated by the workers, and helped assure efficient rigging.

In the end, for NuMI, the Target Hall air dominates the radiation release, not the Absorber Hall. This is because the air from the Absorber Hall travels down half the decay-pipe bypass before venting. This allows time for significant initial decay time. Note that for the DUSEL beamline, there may be no tunnel between the target and absorber, and another scheme will be needed to achieve the needed reduction in radiation release. 

Jim Hylen noted that there were problems with the installation hoist blocking access via the decay-pipe bypass. Servicing the Hadron Monitor also blocks the passage way. The Hadron Monitor was designed to be replaceable, not reparable. Such replacement should be practiced before beams are delivered, and changes become more difficult. One thing that might have made things easier in this would have been to put the Radioactive Water (RAW) room on the other side.
Another issue to be addressed is the placement of work areas underground. Some are always required. They should be placed as far from radiation sources as reasonably achievable. Minimizing radiation exposure to technicians should be an important element in all designs. It was noted that the recent Linac vacuum window change-out resulted in a total of 1R of dose shared among the team doing the work, and the last NuMI horn change-out required 18 technicians working for very short periods to spread out the dose.
