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In the area of Accelerator Safety:



Does "The land around the perimeter of the site..." refer to land within Fermilab's boundary or external to it? (p. 11)



It refers to land within Fermilab’s boundaries.



Assume SDM mentioned at the top of p. 12 refers to the Site Development Map?



The SDM refers to the Site Description Map.  See Appendix A.



Section 3.4 covering the CDF Experimental Program is well written and informative.  However, the discussion could be updated to include the apparent discovery of the Top quark and what implications this important milestone will have on the experimental program. (pp. 36-38)



In the next Revision to the CDF SAD the following text will be considered. 



	The Collider Detector at Fermilab (CDF) is used to exploit the unique physics opportunities of the Fermilab Tevatron Collider, where counter-rotating beams of protons and antiprotons collide at 1.8 TeV center-of-mass energy, the highest in the world. The Fermilab Collider will remain the highest energy accelerator on earth until the LHC collider at CERN turns on around year 2005.

 

	CDF is a powerful, general purpose detector system, which has been operated during several periods of Collider operation, beginning with the detection of the first proton-antiproton collisions at Fermilab on October 13, 1985. During 1987, an engineering run produced  ~ 25nb-1 (25*1033 per cm2) of integrated luminosity and a variety of physics results.  During a year-long run starting in June, 1988, the Tevatron surpassed its design luminosity, reaching ~ 2 * 1030/cm2-sec, and CDF wrote ~ 4.5 pb-1 (4.5*1036 per cm2) of data to magnetic tape.  About 110  pb-1 of additional data has been recorded since the beginning of the latest data taking period, in July of 1992. 











	At the time of the tenth anniversary of the observation of the first collisions, on October 13, 1995, a total of 100 physics papers had been published by the CDF Collaboration (in addition to numerous conference proceedings and technical papers). The most important result to date has been the discovery of the top quark at a mass of about 175 GeV/c2, the most massive particle ever found. Other important results include the precision measurement of the mass of the W boson, the measurement of production cross sections, masses and lifetimes of B mesons, and the observation that the production cross section of directly produced y and y' mesons is about 30 times higher than expected (this has come to be called the "CDF anomaly"). 



	 With the discovery of the top quark in hand, an important part of the future program of the Tevatron Collider will be to measure the properties (mass, decay modes and couplings) of this surprisingly heavy new fundamental particle. A continuation of most other aspects of the current Collider physics program with the increased data samples that become available during the Main Injector era is also foreseen. This includes searches for other new, heavy particles (including Supersymmetric Partners of the known particles), QCD measurements and the search for compositeness, measurements of the properties of B hadrons, and further exploration of the properties of W and Z bosons.



	In order to confront the combined challenges of the upgraded Tevatron and the physics opportunities it offers, CDF will be further upgraded for the next Collider run, in 1999, with the Main Injector. 



	In the configuration used for the 1988-89 run, the detector consisted of electromagnetic and hadronic calorimeters covering nearly 4p solid angle around the interaction region in a tower geometry.  A large, superconducting solenoidal magnet containing drift chambers measures the momentum of charged particles and gives visual reconstruction of the event.  Muon chambers around the perimeter of the central detector and iron-toroidal magnets at each end identify muons.  Details of the detector design, construction and performance can be found in the original design report and in published papers.



	Of the upgrades for the 1992 run, some were required for CDF to function at L ~ 5 *1030/cm2-sec and others to improve its physics capabilities by extending the kinematic region covered, by increasing the detector's resolving power and background rejection and by enhancing its reliability.  The modifications included extensive front end electronics changes, replacement of the Vertex Time Projection Chamber, and implementation of the Silicon Vertex Detector which was part of the original CDF design.  The central muon upgrade (CMUP) improved rejection of hadron punch-through in the region already covered (0 £ |h| £ 0.7, where h is the so-called pseudo-rapidity), and the muon coverage was extended (CMEX) to cover the region 0.7 £ |h| £ 1.1.  

	The cause of breakdown problems at the edges of the plug gas calorimeters was identified and the problems were fixed.  This improved coverage for electrons in the region 1.1 £ |h|  £ 1.3.  Pre-radiators were added to the central electromagnetic calorimeters to improve identification of g's and p's.  The Central Tracking Chamber gain was lowered to extend its lifetime and some changes to the pre-amps were made.  A higher rate of throughput was needed in the DAQ system.  This meant replacing the prototype wire-wrap Event Builder used in 1988-89 with a printed circuit version which incorporated a number of improvements based on operating experience.  The Level 3 online computer farm was upgraded to deal with higher rates and additional tasks imposed on it.  An increase in online computing power for control and monitoring of the detector was implemented, as well as a substantial increase in offline analysis capacity.



	The upgrades for the 1999 run include a replacement of the endplug and forward calorimeters with a so-called (scintillating) tile-fiber calorimeter, a replacement of the tracking system inside the solenoid, a replacement of most of the electronics and trigger system, and significant upgrades to the DAQ system.



	The design, construction, upgrading and operation of this facility are being carried out by a consortium of physicists from the following institutions in the United States, Italy, Japan, Canada and Taiwan:  Argonne National Laboratory; University of Bologna; Brandeis University; University of California at Los Angeles; University of Chicago; Duke University; Fermilab; Laboratori Nazionali di Frascati; Harvard University; Hiroshima University; University of Illinois; McGill University; Johns Hopkins University; KEK; Lawrence Berkeley Laboratory;  MIT;  University of Michigan; Michigan State University; University of New Mexico; Osaka City University; University of Padova; University of Pennsylvania; University and Scuola Normale Superiore of Pisa; University of Pittsburgh; Purdue University; University of Rochester; Rockefeller University; Rutgers University; Academia Sinica, Taiwan; Texas A&M University; Texas Tech University; University of Toronto; University of Tsukuba; Tufts University; University of Wisconsin; Yale University.



Section 3.4, p. 37, second paragraph, third line change"... 4p solid angle..." to "... 4 π solid angle..."



This typo will be corrected to read 4π.













In Section 3.4, p. 37, third paragraph, several statements are made regarding the need to upgrade detector component capabilities for increased luminosity studies.  For example, in the last sentence, the need for increase computational capability for control and monitoring was expressed.  Were these changes made?  Are there additional requirements for the 1996 run where luminosity is expected to be higher? It would be appropriate to update this section.



Please see the response to the third item above.





In Section 3.4, p. 37, third paragraph, the definition of |h| should be provided.



The |h| is a typo and should have been |h |the Greek letter Eta



In Section 4.6, p. 74, it is stated that based on the Oxygen Deficiency Hazard analysis, classification was approved pending the installation of two small exhaust fans; have these fans been installed?



Yes these fans have been installed.



In Section 4.7 it is stated that radiation hazards are controlled using shielding and interlocked detectors.  What type of quality control is applied to assure shielding configurations are maintain? How often is radiation protection interlock system tested to ensure reliability?



Quality control policies and procedures for assuring shielding configurations are addressed in the “Fermilab Radiological Control Manual” chapter 13.



The radiation protection interlock system at CDF is tested every six months.

�

In the area of Industrial Safety and Fire Protection:



Section 3.1.5, p. 24:



It is mentioned that an upgrade of the site-wide FIRUS monitoring system was scheduled to be completed in September 1994; however, the status as of June 1, 1995 CDF SAD issue date is not indicated.



This upgrade is currently scheduled for completion in the spring of 1996.  The UL evaluation for field listing of the system is scheduled to be completed in the summer of 1996.



Sect. 2.1, 2nd para:



	The only unusual hazard related to Fire Protection mentioned here is flammable gas.  Should the large amount of flammable scintillator be mentioned and analyzed also?



	No. The conventional safety hazards associated with the CDF Facilities do not differ in magnitude or kind from the conventional safety hazards encountered in Fermilab experimental areas or activities in industrial and commercial business settings nationwide.  Included under the heading conventional hazards are: industrial safety, including mechanical safety, for which applicable OSHA regulations are enforced; traffic safety; severe weather; industrial hygiene; over exertion, slips, trips, and falls. We feel that, because of the quantity and configuration, the fire hazards associated with the scintillator material represents a common industrial hazard. 	



Sect. 2.2, lst para:



Similar comment as above - perhaps the PMMA should be mentioned also.



We consider Polymethyl Methacrylate, commonly called acrylic to be a conventional hazard.   See comment above





Sect. 4, Safety Analysis:



Should there be an analysis of the scintillator materials hazards? Does the design basis fire analysis account for the presence of these materials?



Yes the fire analysis does account for these materials.  See comment above.











Sect. 4.7.2:

There are many radioactive sources in the CDF detector system.  It would be appropriate to discuss radiological hazards in the event of a design basis fire or other significant tire.

The largest source inventory and greatest potential hazard arises from the 96 Cs137 calibration sources distributed throughout the calorimeter modules of the detector.  Given the extensive fire detection and suppression equipment located in the collision and assembly halls (see SAD Chapters 3.1.5 and 4.2), the presence of an on-site fire department, the distributed nature of the sources within the massive detector, and the encapsulation of source material, we do not consider it credible that a fire would be so extensive that the entire source inventory or even a substantial part of it could be released.  Therefore, we consider here the impact of damage to a single three milli-Curie Cs137 source arising from a fire.



First consider the possibility that a 3 milli-Curie Cs137 source capsule is somehow damaged by fire in such a way that the source material is released and uniformly distributed throughout the collision hall volume.   The volume of the collision hall not occupied by the detector is 0.75 x 147,000 cubic feet (see Section 3.1.4 of the SAD).  This would result in an airborne concentration of 9.7x10-7 microCuries per ml or 13.9 times the Cs137 Derived Airborne Concentration (DAC) limit of 7x10-8 micro-Curies per ml for radiological workers.  To put this in perspective, a radiological worker would have to breathe this air for about 148 hours to reach his or her  annual dose limit of 5 rem.  A person would have to breathe this air for about 3.5 hours to reach the 100 mrem annual dose limit for a member of the public. These times almost certainly exceed the duration of any credible fire that could occur.   If the source material was released outside the hall in a smoke plume and remained in the air, it would be dispersed and diluted by an even greater volume, resulting in still lower concentrations.  Of course if a fire actually occurred, people would not breathe potentially contaminated air for any significant amount of time.  The building would be evacuated when an alarm occurred, people would be kept upwind of any smoke plume, and fire-fighting personnel would wear SCBAs for respiratory protection as part of their normal procedures.  Thus,  this radiological exposure pathway would be precluded in practice.



The more likely radiological hazard arising from these sources in the event of a fire would be to workers involved in the cleanup phase.  Each capsule acts as a point radioactive source.  The dose rate one foot from a three milli-Curie Cs137 source is about 10 mrem per hour.    Source capsule(s) would need to be located and removed from any debris or else the debris that contained a source would need to be collected and disposed of as radioactive waste.  This work would not represent a significant radiological hazard to properly trained and equipped radiological workers.  The possibility of surface contamination within the hall and on detector components would exist if a source capsule had been damaged.  Surfaces would have to be surveyed for the presence of contamination and decontaminated, but that could be done following standard decontamination procedures that would include the use of respiratory protection and anti-contamination ( anti-C) clothing, if necessary, and dose monitoring to insure that external doses to workers are kept well within limits and As Low As Reasonably Achievable (ALARA).



These facts, coupled with the extensive mitigating factors described more fully in elsewhere in the SAD,  lead to the conclusion that the radiological risk to workers and the public arising from a fire would be low

Environmental Protection area comments:





Sect. 3.1.5, 2nd para:



Areas of noncompliance are discussed here - do these need to be resolved before being discussed in the SAD?  I suspect that the situation has been updated since this paragraph was written.



Items of noncompliance have been identified.  Individual items have been addressed and are being addressed according to priority based on factors that include the severity of the hazard.















Sect. 4.7.3, lst para:



It is stated that production of activated gases results in less than 10 mrem/yr.  Later in the paragraph, a better value given is approximately 2.6E-5 mrem/yr.  It is not clear why the 10 mrem/yr figure is presented - it tends to give an initial impression that off-site doses are near this order of magnitude.



	The text in the SAD actually reads "...off-site doses far below  10 mrem per year..." (underline added for emphasis) so we don't understand how this gives the impression that off-site doses are near this order of magnitude.  The 10 mrem per year number was used simply because it is the regulatory limit for off-site radiation dose to members of the public due to airborne emissions as stated in DOE Order 5400.5 paragraph II.1b and 40 CFR Part 61 Subpart H.  Shortly after this sentence, and in the same paragraph of the SAD,  an actual estimate of the dose is given to illustrate just how far below this regulatory limit  the CDF emissions are.



Sect.4.13:



This entire section says nothing about safety analysis, or the results of same.  There are some statements in 7.3, 2nd para, that might be appropriate.  Sect. 4.13 should convince the reader that environmental effects have been analyzed and are minimal, or are such that a low hazard rating can be supported, or similar wording.



Wording similar to section 7.3 will be added in the next revision of the SAD.



Also, there is no statement about direct radiation Environmental Protection effects, e.g. muons.  It appears that it would be appropriate to include such information.



Environmental exposures (even under worst cases) due to environmental muons (e.g., at the site boundary) are acceptable.  The greatest contribution to muon radiation fields produced by Tevatron operations occur as a result of aborts at C0.  In a measurement conducted in February of 1988, it was reported that at the service road parallel with Butterfield Road, results at 400 GeV were consistent with zero muon flux density.  At the same location, which is about 1.06 miles from the C0 abort, a value of (2.0 ± 0.8) ¥ 10-7 mrem per 1012 protons was found for 800 GeV protons.  During 1991, 1.52 ¥ 1017 800 GeV protons were aborted at C0 resulting in an insignificant offsite muon dose of 0.03 mrem.  We believe that this is the maximum contribution to the environmental muon radiation fields resulting from the operation of the Tevatron.  If operating or energy conditions change, additional muon analyses will be prepared to address the change in conditions.  

The discussion of muons at the site boundary is contained in:  Environmental Protection Note No. 6, "Calculation of Dose Equivalents Due to Offsite Muons for Calendar Year 1991" by J.D. Cossairt and A.J. Elwyn, April 1992.





Sect. 5.2:



Does the Accelerator Facility Safety Envelope adequately cover CDF, For example, gas flow limitations, electrical voltages, currents. etc.?



No.  They were decided to be  inappropriate for the safety envelope because of engineered controls.





Sect. 8.3, lst para:



	Should the date be 2002 or 2005? (The SAD is dated 1995; +10 yrs 2005.)



Future revisions of the SAD will correct this.



Appendix A:



There are several misspellings, repetitions, or other errors.  See the highlighted abbreviations.



Thank You for pointing them out. Future revisions of the SAD will correct this








