DUSEL Beamline Working Group Meeting #20
January 12, 2009 – Snake Pit
Draft Summary

Present:  Mike Andrews, Jeff Appel, Dixon Bogert, Don Cossairt, Nancy Grossman, 

               Dave Harding, Jim Hylen, Chris Laughton, Elaine McCluskey, Rob Plunkett,                                

               Gina Rameika, George Velev, and Bob Zwaska
Guests:   Phil Adamson, John Cassidy, Mike Gerardi, Martha Heflin, Gary Lauten, 

               Peter Lucas, and Steve Webster (DOE-FSO),
Absent: Alan Bross, Sam Childress, Vic Kuchler, Byron Lundberg, Mike Martens, and 

             Bob Zwaska

             Bob Wagner from ANL
             Mary Bishai and Milind Diwan from BNL (Milind tried to connect, may have)
             John Corlett and Mike Zisman from LBNL.
Next Mtgs.: Here is the upcoming presentation schedule so far:

1/19  No Meeting – Laboratory Holiday (MLK Day)

  1/26  NuMI Lessons Learned: Decay Pipe, Absorber, and Bypass

                Cat James

   2/2   ?

   2/9   ?  

  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 – Underground Access and Safety - Mike Andrews, John Cassidy, and Chris Laughton. 
As usual, see the AD documents data base for the presentation slides:
     http://beamdocs.fnal.gov/SNuMI-public/DocDB/ShowDocument?docid=376
What is recorded here is primarily from discussion during the presentation.  
The presentation here was complementary to that by Mike Andrews and Chris Laughton on “NuMI Lessons Learned: Underground Topics” at the Working Group meeting of September 15, 2008.  See 

     http://beamdocs.fnal.gov/SNuMI-public/DocDB/ShowDocument?docid=348

for a summary and link to the presentation of that date.
Chris Laughton made the presentation, but there was frequent participation by Mike Andrews and John Cassidy during the discussions.  

While complementary to the earlier presentation, some of the same themes returned; in particular: that underground work is clearly more dangerous than most other work at the Laboratory, the need to incorporate safety considerations from the start of the design, with support from management for safety, and project-wide acceptance of the primacy of safety in underground projects. It is sobering to hear that there were three fatalities at CERN during the LEP construction. We had clear enough near-misses on the NuMI project.  
[A note from Chris Laughton after the meeting:  At CERN/LEP there were three fatalities which were the consequences of three different events. A "double fatality" that you commented on in another e-mail occurred on a hydro-electric project (Dinorwig) where I worked as contractor in the early 80's. There, the crane, crane operator and spotter were lost down a 30m diameter shaft! Since this sad event I've always paid particular attention to shaft work -- we'd be up to a dozen people at a time working on the shaft floor with only one way in and out and no hiding places! The workforce is particularly vulnerable in this situation.]
John Cassidy, who came into the NuMI project working for S.A. Healy, improved the performance considerably. The lessons learned in the underground construction project were applied with success to the Surface Building and Outfitting parts of the NuMI project.  The need for a single-voice interface from the Laboratory to the contractor and the utility of having handed out “safety” pens to contractor employees in conveying the interest of the Laboratory in safety were mentioned. Again, Laboratory personnel present and enforcing a serious attitude toward safety is essential. Stand-downs result in added costs and claims, in general.
The design needs to take miner safety as a goal of the design, not just safety of the end-use. For example, where possible, the miner and other workers should be physically separated from the mining (e.g., in a machine cab rather than at the cutting site, work that does not have to be done at the cutting site done elsewhere). Site access should be controlled, and limited to necessary personnel.
A number of graphics were used to illustrate such topics as forms of access (drive-in, vertical shaft options) and issues associated with use of vertical shafts for transport of people and equipment. Comparisons were made of vertical ladder access (poor for deep shafts, given strength and endurance which users would have to have), window cleaner (also poor for safety and use with equipment), cherry picker (which might be useful at the bottom for up to 15 m heights), kibble (simple bucket from a crane hook – which may not be allowed by OSHA regulation for obvious reasons), and elevator. The Champion elevator at NuMI was viewed as poor from the start, and got worse with time – possibly due to the dusty and damp environment. [One question asked was about how one will deal with the DUSEL large-volume-detector cavern which could be 50m in height!] Also important is to use the right equipment for each task, and to have appropriate fixtures when needed. Furthermore, the equipment operators, whatever the equipment used, need to be competent and experienced with that equipment. Laboratory personnel need to watch the operators and operations to ensure competency and look for risks – for all shifts on which work is done. This requires sufficient numbers of knowledgeable staff.  It could be necessary to hire such expertise. For a tunneling project, SLAC contracted this activity (construction management) to an outside firm, with no better results than we had at Fermilab. 
Note that Fermilab’s desired DART rate (Days Away or Restricted or lost Time per 200,000 hours of scheduled work) is to be under 0.2.  This is more than an order-of-magnitude less than typical construction injury rates, not to mention injury rates in the tunneling, mining, and other underground industries which are even higher!
Discussion of operator proficiency and knowledge led to discussion of selecting a good contractor. A good contractor will hire competent workers out of self-interest. The contractor selection process is critical, and one should plan on interviewing bidders, checking claimed safety records, and not just going over the documents submitted by bidders.  Review past work products, check OSHA logs, and any record of fines. NuMI had six bids from a nation-wide solicitation, four of the bids being realistic. When the job was rebid to reduce project costs, three bidders stayed in. However, the reduction in costs was not what was anticipated, possibly gaining as little as 20% of expectations from scope reductions. A lesson is to get the initial bid package as close to final as possible. Do not count on competition to get you more than the market will give.
Safety is complicated for underground construction work because it is dark, noisy, and there is heavy mobile equipment around. So, there is no room for complacency. Sometimes, it’s the old hands who are the worst danger to themselves and others. The worst accident at NuMI, the one that led to the long stand-down, involved a sub-sub-contractor driller. It was an example of inadequate flow-down of the safety culture.
Ideally, there will always be two ways out (means of egress) and/or refuges in place. Here, during operations, we have an advantage in that we control access, and only allow entry after appropriate training in emergency procedures.

For the DUSEL beam-line, we expect that the far end of the on-site beam line will be even deeper than for the NuMI beam-line. It is also likely that the Near Detector Hall will not be connected to upstream elements by a bypass tunnel. So, there would have to be another solution to the two-means-of-egress requirement. OSHA requirements will have to be met, of course, and the Mining Safety and Health Act (MSHA) requirements when OSHA does not cover the risks. Also, requirements and practices are evolving from where they were at the time of the NuMI construction. 

The MINOS shaft was not dry, and one should not count on that anyway. The Champion elevator that was installed was said to be only 75% available! Recently, it was out of service for two months. Nevertheless, rack-and-pinion elevators do have the advantage that they can be lowered manually if they fail. Consider requirements for all equipment to be appropriate for the local tunnel environment.
Early identification of risks is needed. We will have to bring in experts for areas where we do not know enough to identify the risks. They are there!

Another aim of the design should be to allow for space flexibility to permit corrective action for unexpected needs (e.g., in NuMI for dehumidification equipment and extra morgue space for failed components). This is, of course, difficult because of cost pressures and perceptions that “extra” space even may be viewed as beyond the project scope.
Distinctions exist between operating underground facilities at a Laboratory and at an operating mine. These should be understood, but were not delineated at the meeting. There is some effort among underground laboratories in Europe to pool their experience. They have established ILIAS (Integrated Large Structures for Astroparticle Science), whose web home page notes:
ILIAS has pulled together a major part of Europe's leading infrastructures in Astroparticle Physics, namely Underground laboratories and Gravitational Waves observatories, to produce a focused, coherent and integrated project. Its goals are multiple: 

• organise and structure the European Astroparticle Physics community, 
• improve the existing infrastructures and their operation,
• prepare the best infrastructures for the future. 


Established through a contract between the European Commission (EC) and a Consortium, today ILIAS gathers 22 participants, or some 70 laboratories from 13 countries. It was launched on April 2004 and it will continue for 5 years, with a total EC financial contribution of € 7,5 Million.

Particularly relevant from ILIAS is its ILIAS Working Package #2 which aims to

Develop clear/consistent procedures for health and safety across the sites 

Improve solutions to safety problems

Fermilab’s training procedures have been developed separately for the construction, installation, and operating phases of NuMI. The procedures were vetted before adoption, and their adoption was “pretty smooth.” Installation procedures required written Hazard Analyses (HA’s) for all work. During periods of normal operations, written HA’s are not required; but at least verbal HA’s are required for working underground.
