DUSEL Beamline Working Group Meeting #8
September 15 – Snake Pit

Summary
(REVISED again, with Reference to Laughton Paper)

Present:  Mike Andrews, Jeff Appel, Dixon Bogert, Sam Childress, Don Cossairt, 
               Bill Griffing, Nancy Grossman, Dave Harding, Jim Hylen, Chris Laughton, 

               Byron Lundberg, Mike Martens, Elaine McCluskey, Rob Plunkett, 
               and Vic Kuchler 

Guests:   Tom Lackowski and Pat Hurh 

By Phones: Bob Wagner at ANL, Mary Bishai at BNL, and John Corlett at LBNL
Absent: Alan Bross, Gina Rameika, George Velev, and Bob Zwaska.
             Milind Diwan, Steve Kahn, and Mike Zisman.
Next Mtg.: Weekly for a while.  Here’s the upcoming presentation schedule so far:

            September 22: NuMI ES&H experience – Don Cossairt and Mike Andrews

            September 29: NuMI primary beam – Sam Childress

            October 6:       Public liaison - Judy Jackson


            October 13:     Geodesy and Alignment - Virgil Bocean

            October 20:     Radiology - Byron Lundberg

            October 27:     Tritium mitigation - Rob Plunkett

Additional Agenda Items for Upcoming Meetings
          Mechanism(s) for getting 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 Work – Chris Laughton and Tom Wackowski
As usual, see the AD documents data base for the presentation slides: 
     http://beamdocs.fnal.gov/SNuMI-public/DocDB/ShowDocument?docid=347
See also, the paper FERMI LAB-CONF-04-536 (also in document 347 at the above URL)

“Drawing from Past Experience to Improve the Management of Future Underground Projects” (Pre-print of NAT 2004 Paper) by Chris Laughton

Some comments, not all in the slides follow:

Themes of the presentation included that underground work costs are hard to predict, that NuMI turned out well in the end, and that ES&H are a constant concern.
In developing a basis of design for the beamline excavations, a good many parallels can be drawn with subway design criteria. Wine caves, sewer/water tunnels, permanent mine facilities and other types of underground facility will also be very useful for benchmark-ing specific design criteria, and aligning project team expectations. However, when scoping-out and developing cost estimates for beamline excavations it is important to keep in mind that major scope-of-work upgrades will be necessary to transform these basic excavations into beamline enclosures. As noted during the Fermilab colloquium, end-user requirements can easily increase unit costs for underground structures 
(tunnel $/linear meter or cavern $/cubic meter) several times over.

Slide 53 - 
http://vmsstreamer1.fnal.gov/VMS_Site_03/Lectures/Colloquium/presentations/070502Laughton.pdf

Pending the development of a project-specific basis of design, escalated NuMI numbers may be used to provide guidance on construction cost/duration.

The NuMI tunnel construction cost was estimated at $25M. Before negotiation and cost cutting, Atkinson's proposal was the lowest ~ $34.2M. After some scope reduction and two rounds of negotiation, the contract was awarded to S.A. Healy for ~$31.5M (Healy's original proposal had been ~ $35.7M). The Decay Tunnel Cooling Pipe was added to the Healy Contract later as a discrete increase in scope-of-work, for a value of ~ $1.3M and a time extension of 17 days. The contract close-out cost was $40.8M  This $16M increment from estimate to final cost accounted for the largest part of the full NuMI project cost increment of ~$29M.

Risk management techniques can help the project team set realistic construction contingencies and decide how best to organize, manage, contract and execute underground work. The International Tunneling Insurance Group recently (2006) published a guide on industry best practices entitled "A Code of Practice for the Risk Management of Tunnel Works".  A copy can be access/downloaded at/from..


http://www.munichre.com/publications/tunnel_code_of_practice_en.pdf
A flow chart from this Group for underground projects (in the slides) was cited as a good guide to follow, beyond that for general construction.

DUSEL tunneling will probably go deeper than the NuMI project because of the steeper angle to DUSEL and the need for a tunnel to turn away from the NuMI-extraction line.  This will involve more serious tunneling in the last layer slightly penetrated by NuMI.
The presentation followed a more-or-less time-ordered set of observations through the project, starting from before Chris Laughton first became involved in 1997 as a reviewer.

The project definition was begun in November of 1993, with the conceptual design report (CDR) not available until June of 1997!  At the time of the CDR, there had been no selection between drill-and-blast techniques (DB) and the use of a tunnel-boring machine (TBD).  It was imagined that the contractor would decide what the best technique would be. However, the CDR of June 2007 did select an excavation method (Tunnel Boring Machine) and compatible excavation cross-sections were developed. This report was
then subjected to a value engineering review conducted by three well-established tunneling contractors. The contractors all identified drill and blast excavation as being more cost-effective than TBM for a tunnel of NuMI's length. The contractors also all preferred a lower alignment of the NuMI underground structures than in the CDR, allowing the target hall to be constructed by mining rather than deep cut and cover.  [Ref - NuMI Facility TDR - Oct. 1998,  pg 5-6 to 5-9]. After the value engineering review, the choice was made to change to the lower target hall alignment and to have the facility contractor decide what the best construction technique would be. Chris led the process of establishing this value engineering review.

Similarly, full drip ceiling protection would have saved operating costs later, though it was dropped in NuMI to reduce construction costs.  NuMI also had a minimized excavation support ratio, where possible, to reduce construction costs.  Chris recommended going with shotcrete liner everywhere next time; and also taking bore holes all the way to the depth of the tunnels.  Such cost-cutting was done for NuMI because the initial cost estimates and agreements were not sufficient to complete the project as imagined.  [We may be on the same road again, with costs being requested for use in CD-0 documents, before any real work has been done on real, bottoms-up cost estimates.] Site-investigation funding (both to establish local geological and water conditions, and for visiting multiple related tunneling projects for their experience and insights) is very important, but rarely available early enough to benefit project definition.
Value engineering was done on NuMI, of course – typically based on unit pricing.  However, inadequate consideration was given to “indirect costs” in some of the effort.  Unit pricing is not the whole story.  “Validation of costs” is likely to be more useful than “independent cost estimates” since the indirect costs will likely be distributed differently, and be hard to track directly.  Either way, costs should be reviewed “early and often” – all the way to the bid time.  In NuMI, the negotiations with the selected contractor on how to reduce costs to stay within budget,took from November to March the next year!
Seventeen complaints were listed from neighbors during the construction.  A couple of those listed were actually from Fermilab employees coming into work.  The 17 listed complaints were for a project some 4,000 feet from the site boundary.  The DUSEL beamline will likely go to about 800 feet from the boundary.  For NuMI, Chris thought that the major cause of concern had come from air overpressure, not vibration – despite claims of cracks appearing in people’s homes.  The vibration instrumentation used had a hard time sensing vibrations above ground from the blasting.  Most of the complaints were from the time of shaft excavation.

Industry today probably has fewer bidders, a less competitive environment.  Contractors are busy, and are consolidating.  There are more joint ventures, also, to help in obtaining performance bonds, etc.  However, industry practices are improving.  One approach to reducing initial cost, and perhaps risk, is to use contract alliancing – partnering with the contractor so that the project is a joint project.  This is increasingly done in Canada and Australia, but not likely to fit the current DOE policies with their fixed-cost contract approach.  
