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Experiment 940 is a Rare Symmetry Violating Process (RSVP) experiment funded by the NSF and is tentatively scheduled for operation in 2006.  This specific experiment, Muon Electron Conversion (MECO, E940), is in the design phase and orders for procurement of manufactured components are being prepared by the collaboration.  The collaboration is requesting input regarding BNL’s and C-AD’s ESH requirements.  

According to the presentation schedule proposed at this December 6 introductory meeting, all internal C-AD safety committees (ASSRC, ESRC, RSC and ALARA) are to be briefed by the end of December, and a presentation will be made by the E940 collaboration to the all members of the committees at a single meeting in January 2003.  Prior to the January joint committee meeting, a smaller group of committee chairs from C-AD’s ASSRC and ESRC (J. W. Glenn and Y. Makdisi) will meet to decide the physical boundaries of their reviews for conventional ESH concerns.  M. Iarocci will arrange these meetings.

E. Lessard, M. Van Essendelft, J. Scott, W. Meng, D. Ryan, R. Karol, P. Cirnigliaro, M. Gaffney, D. Phillips, M. Iarocci and A. Etkin were in attendance at the December 6 meeting.  W. Molzen (wmolzen@uci.edu), M. Hebert (mhebert@uci.edu) and B. Smith (smith@psfc.mit.edu) were on speaker phone.  E. Lessard was acting on behalf of Y. Makdisi who is chair of the ESRC.

M. Hebert briefly described the project management scheme, which is outlined in MECO Construction Project, DRAFT Management Plan, Version: June 21, 2001 at http://meco.ps.uci.edu/.  W. Molzen is the MECO Spokesperson; M. Hebert is the MECO Project Manager, and W. Meng is the MECO ESH Officer (liaison physicist for MECO).  Dave Phillips is the liaison engineer.  The MECO Project Manager expects to write a quality assurance plan for the detector systems and to appoint a quality assurance officer.  Since detector systems will be installed and operated at C-AD, it was recommended that the collaboration become familiar with C-AD’s quality assurance requirements (ESRC-E940-ATS-1, M. Hebert).  These requirements are located in C-AD OPM Chapter 13, and D. Passarello may be contacted for additional information.

The Committee recommended that draft orders for procurements be submitted to certain C-AD ESH committee members (M. Van Essendelft, D. Passarello, J. W. Glenn, J. Scott, J. Levesque, Y. Makdisi, D. Beavis, P. Cirnigliaro, C. Schaefer, R. Karol, J. Sandberg, J. Tuozzolo) prior to release in order to review them for inclusion of C-AD/BNL/DOE ESH requirements (ESRC-E940-ATS-2, M. Hebert).   In the MECO Construction Project DRAFT Management Plan, Paragraph C.6.1, it is stated that all detector components must be designed, fabricated, installed and operated in conformity with DOE, NSF and BNL engineering standards.  The MECO Project Manager was asked to clarify compliance with NSF standards; that is, will compliance with DOE and BNL standards satisfy the NSF? (ESRC-E940-ATS-3, M. Hebert).

After discussion of the experiment layout, (8 GeV @ 40 TP per second, water cooled gold or platinum target and two cryogenic solenoids in the B line in Building 912) it was determined that this experiment fell within the AGS accelerator safety envelope.  However, a USI describing the experiment layout and a hazards analysis must be prepared to supplement the AGS SAR, or it can be added to the new C-AD SAD in 2005 (ESRC-E940-ATS-4, E. Lessard).  It was felt E940 would not need Laboratory ESH Committee review as the hazards are similar to other experiments already approved for Building 912.  The plan is to approve the experiment using existing C-AD procedures, and existing DOE and NEPA approvals.  However, two structures need to be evaluated under the National Environmental Policy Act (NEPA) since they were not part of the AGS Environmental Assessment, DOE/EA #0909 dated November 1993.  These structures are: 1) a proposed substation and 2) helium storage tanks that are to be built outside and near Building 912.  M. Iarocci is requested to submit a few paragraphs describing these structures to E. Lessard, who will prepare the initial draft of the NEPA Evaluation Form (ESRC-E940-ATS-5, M. Iarocci). 

Since the solenoids will create significant magnetic fields, magnetic field maps showing gradient lines as low as 5 gauss are requested by the ESRC (ESRC-E940-ATS-6, M. Hebert).  Threshold limit values for exposure to magnetic fields are given in C-AD OPM 9.2.1.d.  Additionally, the solenoids are planned to be located in small spaces and ODH analyses and controls need to be developed by the collaboration and staff (ESRC-E940-ATS-7, M. Iarocci, R. Karol).  C-AD cryogenic system review requirements are given in C-AD OPM 9.6.1, and an example of what is expected in a typical ODH analysis can be examined at http://www.rhichome.bnl.gov/AGS/Accel/SND/USI/USI1.pdf.   Additionally, the life-safety requirements associated with the cosmic ray shield enclosure that houses the detector solenoid (isle width, plug door, number of exists) need to be reviewed (ESRC-E940-ATS-8, A. Etkin).

Electrical and mechanical safety issues were briefly addressed and the collaboration needs to ensure connector, cabling and grounding requirements meet the C-AD requirements in the C-A Department Supplemental Electrical Safety Standards (ESRC-E940-ATS-9, M. Hebert).  J. Sandberg, Chief Electrical Engineer (CEE), should be consulted for additional information regarding requirements.  For lifting fixtures, documented evidence that materials specified in procurement documents were actually used in the fixtures must to be obtained by the collaboration and the fixtures need to be tested either at BNL or by a qualified vendor (ESRC-E940-ATS-10, M. Hebert).  Critical lifts of materials need to meet BNL requirements in SBMS.  J. Tuozzolo, Chief Mechanical Engineer (CME), should be consulted for additional information.  Also, the conformance of certain devices must be specified by the Chief Engineers, see C-AD OPM 9.2.3.  This includes certification by the CME of the primary beam targets and certification by the CEE for any university made/modified electronics or power supplies (ESRC-E940-ATS-11, M. Hebert).

The ALARA Committee should review the planned exposure for Cryogenic Group personnel and users who may be on shift during the experiment operations.  The collaboration must design shielding for these locations such that no more than 1000 mrem is planned for any individual in one year, see C-AD OPM 9.1.12.  The collaboration needs to prepare an ALARA design document as per 10CFR835 with the assistance of the ALARA Committee.  An example ALARA Design Document is given as Appendix 6 in http://www.rhichome.bnl.gov/AGS/Accel/SND/BAF/BAFSADRev1.pdf (ESRC-E940-ATS-12, M. Hebert and C. Schaefer).

The Radiation Safety Committee (RSC) Committee needs to review the shielding and targets and establish normal beam requirements as per C-AD OPM 9.1.15 (ESRC-E940-ATS-13, D. Beavis).    Heating, shock, monitoring, containment and repair/replacement of the target need to be addressed.   A beam loss monitoring system for the B line needs to be presented (ESRC-E940-ATS-14, M. Hebert and W. Meng).  Calculations need to be performed (ESRC-E940-ATS-15, M. Hebert and K. Yip) for the following radiological quantities:

1. Annual dose from skyshine at occupied locations in Building 912 and at the nearest occupied non-C-AD facility; the dose should be less than 25 mrem in one year for persons in the nearest occupied non-C-AD facility

2. Local shine from cooling water piping

3. Total tritium radioactivity in the helium loop for each running period and the potential tritium released in a quench event

4. Fugitive radioactive airborne emissions from the primary target cave and cooling water systems such as tritium 14O, 15O, 13N and 11C radioactivity

5. Total spallation-product radioactivity inventory in target cooling water

6. Hydrogen production in cooling water

7. Ozone production in air in the target cave unless the beam is fully enclosed in vacuum or helium gas

8. Total tritium and 22Na radioactivity in the earth below the target cave floor at the end of the experiment

9. Shine from the target at 1 foot and from the face of the beam dump at the end of the running period

10. Shine from the last quadrupole that pitches the beam into the target; this should be estimated at various times during the running period so that it can be checked by direct measurements

An estimate of the types and volumes of radioactive and hazardous waste needs to be made (ESRC-E940-ATS-16, M. Hebert and J. Scott).  This estimate should cover waste generated during construction and operations.  Finally, an EMS process assessment must be developed for the experiment (ESRC-E940-ATS-17, M. Hebert and M. Van Essendelft).  An example process assessment for the g-2 experiment can be found at http://www.rhichome.bnl.gov/AGS/Accel/SND/EMS/g2.pdf. 

The 17 items in bold print labeled ESRC-E940-ATS-# will be entered into the C-AD Family ATS by D. Passarello.  Dates for completion will be negotiated with the responsible parties who are indicated in parentheses.
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