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EXECUTIVE SUMMARY

Massachusetts Institute of Technology
Report No:  50-020/2006-202

The primary focus of this routine, announced inspection was the onsite review of all areas of
operation of the licensee’s 5 Megawatt (MW) Class I research and test reactor (RTR) safety
programs.   The licensee's programs were acceptably directed toward the protection of public
health and safety, and in compliance with NRC requirements.

Organizational and Staffing

! The organizational structure and staffing were consistent with Technical Specification
requirements.

Review and Audit and Design Change Functions

! Review and oversight functions required by the Technical Specifications were acceptably
completed by the Reactor Safeguards Committee.  Based on the records reviewed, the
inspector determined that the licensee's design change program was being implemented
as required.

Operator Requalification

! Operator requalification was effectively implemented in accordance with regulatory
requirements.

Reactor Operations 

! Reactor operations, shift turnovers, operator cognizance of facility conditions and
communication among reactor personnel and between reactor personnel and
experimenters were observed to be acceptable. 

Maintenance and Surveillance

! The system being used by the licensee to effectively accomplish maintenance and
surveillance activities at the facility appeared to satisfy Technical Specification 
requirements.

Fuel Handling

! Fuel movements were conducted in accordance with regulatory and Technical
Specification requirements.

Experiments

! The program for reviewing and approving new experiments was found to be in accordance
with Technical Specification requirements.
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Procedures

! The current procedure for the preparation, review and revision of procedures satisfied
Technical Specification requirements.

Emergency Preparedness

! Emergency drills were being conducted annually as required by the Emergency Plan. 

! The roles of emergency response organizations were well defined.

!  Response organizations maintained good communication with key licensee personnel.

Radiation Protection Program

! Surveys were being completed and documented acceptably to permit evaluation of the
radiation hazards present.

! Postings met the regulatory requirements specified in 10 CFR Parts 19 and 20.

! Personnel dosimetry was being worn as required and doses were well within the
licensee’s procedural action levels and NRC’s regulatory limits.

! Radiation monitoring equipment, in general, was being maintained and calibrated as
required.

! The Radiation Protection Program satisfied regulatory requirements.

Effluent and Environmental Monitoring

! Effluent monitoring satisfied license and regulatory requirements and releases were within
the specified regulatory and Technical Specification limits.

Transportation

! Radioactive material was being shipped in accordance with the applicable regulations.



REPORT DETAILS

Summary of Plant Status

The licensee continued to operate their 5 MW MIT Research Reactor (MITR) in support of
laboratory experiments, reactor operator training, various types of research, and irradiation of
various target materials.  During the inspection, the reactor was being operated 24-hours per
day to support laboratory experiments.

1. Organization and Staffing

a. Inspection Scope (Inspection Procedure [IP] 69006)

To verify that the licensee was complying with the requirements specified in Section 7,
Administrative Controls, of the Technical Specifications (TS) the inspector reviewed
selected aspects of the following:

• TS Section 7.1, Responsibility, May 30, 2002
• TS Section 7.2, Reactor Staff Organization, August 15, 1997
• TS Section 7.3, Reactor Staff Qualifications, August 15, 1997
• MIT Shift Staffing Schedule Board
• Reactor Console Logbooks #105 (10/5/04-2/27/05), #106 (2/27/05-7/14/05), #107

(7/14/05-11/12/05) and #108 (11/12/05-3/14/06) 

b. Observations and Findings

The inspector noted that the organizational structure and key personnel had not
changed since the last inspection in the area of reactor operations shown in TS figure
7.1-1.  During this time, there were numerous changes in the roster of NRC licensed
operators and senior operators.  The inspector verified that all operators listed on the
staff roster possessed current NRC licenses.  

The shift staffing schedule board in the operations office showed the staffing
assignments for the current week and three weeks into the future.  It specified staffing
for three shifts per day, seven days per week.  The operating staff at any particular
time was found in the reactor console logbook.  The inspector found staffing to be in
accordance with the TS requirements.  

c. Conclusions

The organizational structure and staffing were consistent with the requirements of
Section 7 of the TS.

2. Reviews and Audit and Design Change Functions

a. Inspection Scope (IP 69007)

In order to ensure that the audits and reviews stipulated in TS Section 7.5.2 were
being completed by the Reactor Safeguards Committee (RSC) and to verify that any
modifications to the facility were consistent with 10 CFR 50.59, the inspector reviewed
selected aspects of:

• Minutes of the 91st Meeting of the MIT RSC, dated October 25, 2004
• Minutes of the 92nd Meeting of the MIT RSC, dated May 3, 2005
• Draft Minutes of the 93rd Meeting of the MIT RSC, dated December 9, 2005
• Procedure PM 1.0, “Administrative Procedures”, dated March 18, 1991
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• Procedure PM 1.4, “Review and Approval of Plans, Procedures, and Facility
Equipment and Changes Thereto”, dated September 19, 1979

• Procedure PM 1.1.1, Table 1.1.1-1, “MIT Administration and Committees”, revised
May 17, 2004

• Procedure PM 1.18.1.1, “Administrative Audits”, dated January 10, 1986
• Procedure PM 1.18.2, “Independent Audits”, dated September 18, 1984
• Report of Annual Independent Audit for FY 2005, dated January 13, 2006
• Quarterly Administrative Audits from January 2005 to present
• Minutes of In-core Experiment Subcommittee Meeting, dated May 31, 2005
• Completed Safety Review Form No. M-05-1, entitled, “Primary Heat Exchanger

Replacement,” dated March 9, 2005
• Responses to the review and audit reports
• Facility design changes and records
• Facility configuration and associated records

b. Observations and Findings

The RSC is defined in the TSs and the inspector verified that the committee is
following all aspects of the requirements.  The RSC had regular meetings and a
quorum was always present as required.  Review of the minutes indicated the RSC
provided guidance, direction and oversight, and ensured suitable use of the reactor. 
The minutes provided an acceptable record of RSC review functions and of their
safety oversight of reactor operations.

Procedure 1.18.1.1 requires the Director of Reactor Operations and/or the
Superintendent to conduct an administrative audit of the reactor records pertaining to
the operation of the facility.  Administrative audits were conducted quarterly and
included detailed reviews of console log entries, staff sign-off of changes to
procedures/checklists/manuals, job workbook records (status of equipment repairs),
test and calibration records, radiation survey results, environmental monitoring results,
radioactive effluent records, refueling data, operator requalification files, reactor
system tag-outs, inbound radioactive material shipments, and special nuclear material
licensed activity.  Annual audits were conducted by an individual independent of the
MITR staff who was familiar with MITR operations.  The annual audits address the
same material as the quarterly administrative audits in a spot check format.  Minor
issues that were not safety related were noted in the audit reports and meeting
minutes and the inspector observed that any safety related items were properly
controlled.  The inspector noted that there were no significant issues discovered and
that the licensee took appropriate corrective actions in response to the audit findings. 
The inspector noted that the safety reviews and audits, and the associated findings,
were acceptably detailed and that the licensee responded and took corrective actions
as needed.

During review of the RSC meeting minutes, the inspector noted that there was
extensive discussion on a proposal to create a continuous improvement program
(CIP).  The CIP would be used to track all maintenance items as well as any other
item that should be formally tracked.  The licensee stated that the CIP would be useful
to automate the handling of maintenance items and other non-routine work activities. 
The licensee specifically noted that the CIP concept, when implemented, would
constitute a corrective action for the heavy water spill incident analysis, being a means
to ensure that items of significance are properly tracked. This issue will be considered
by the NRC as an IFI and will be reviewed during the next inspection at the facility
(IFI 50-020/2006-202-01).
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Through review of applicable records and interviews with licensee personnel, the
inspector determined that no changes requiring prior NRC approval had been initiated
and/or completed at the facility in the last year.  The inspector verified that changes or
modifications to the facility would be analyzed by the staff, presented to and reviewed
by the RSC, determined to be acceptable, and approved as required.

One design change the licensee is considering is the replacement of the primary heat
exchangers in the equipment room.  Currently, there are three heat exchangers that
the licensee proposes to change to one plate type heat exchanger with a backup heat
exchanger in case of failure.  The licensee has fully evaluated the safety of the
proposed change and determined it will have no effect on the safety of the reactor. 
TS 5.3 states, “The reactor coolant system shall consist of a reactor vessel, a single
cooling loop containing three heat exchangers, and appropriate pumps and valves.” 
The licensee plans to request an amendment from the NRC changing the statement to
“a sufficient number of heat exchangers.”  The inspector reviewed the proposed
change and it appeared to be thoroughly analyzed.

c. Conclusions

Review and oversight functions required by the TSs were acceptably completed by the
RSC.  Based on the records reviewed, the inspector determined that the licensee's
design change program was being implemented as required.

3. Operator Requalification

a. Inspection Scope (IP 69003)

The inspector reviewed selected aspects of the following to ensure compliance with
TS Section 7.4, Retraining and Replacement Training and 10 CFR Part 55, Operators’
Licenses:

• MIT Procedure Manual 1.16.1, Requalification Program for Licensed Personnel,
July 11, 1978

• MIT Procedure Manual 1.16.2, MITR Operator Qualification Program for Senior
Reactor Operators/Shift Supervisors, May 6, 2004

• MIT Procedure Manual 1.16.3, MITR Operator Qualification Program for
Operators, May 6, 2004

• MIT Procedure Manual 1.16.4, Operator and Senior Operator Review Board
Evaluations, September 1979

• Current distribution manifest for licensed reactor operators
• List of individuals holding current NRC operator and senior operator licenses
• Reactor operator files maintained in the Operations Office
• On-the-Job-Training Records maintained in Control Room binders

b. Observations and Findings

The inspector was given an extensive facility tour prior to commencing the inspection,
during which he observed the 1600 shift turnover on October 16, 2006.  The inspector
found both the verbal and written communication regarding facility status at the time of
shift turnover to be orderly and of an appropriate degree of detail.  
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Procedure PM 1.16.1 required specific information to be distributed to all licensed
personnel as part of their on-the-job-training (e.g., significant changes to the facility
and procedures).  The licensee was implementing this requirement by routing such
information to licensed personnel and then filing the routing manifest as a record that
the material had been reviewed.  The inspector compared the manifest to the current
list of NRC operator and senior operator license holders, finding that six licensed
operators were not on the manifest.  The licensee explained that these were student
operators who had left MIT and no longer performing operator duties. The inspector
found that all licensed operators who were actively performing operator duties were
listed on the manifest and that the records indicated that they had reviewed the
required information.  

Pursuant to 10 CFR Part 55.53, if a licensed test or research reactor operator is not
actively performing the functions of an operator or senior operator, defined by Part
55.53(e) as a minimum of four hours per calendar quarter, they must complete a
minimum of six hours of operations under the direction of an operator or senior
operator as appropriate pursuant to Part 55.53(f)(2).  The inspector noted that many of
the licensed operators’ On-the-Job Training Records did not indicate compliance with
this requirement.  However, the Control Room Logbook indicated that operators had
met the required minimum but the On-the-Job Training Record was simply not
updated.  The inspector found that operator requalification activities inspected met
requlatory requirements.

c. Conclusions

Operator requalification was effectively implemented in accordance with regulatory
requirements.

4. Reactor Operations

a. Inspection Scope (IP 69006)

To verify that the licensee was operating the reactor and conducting operations in
accordance with TS Section 3 and procedural requirements, the inspector reviewed
selected portions of the following:

• Daily Operating Schedule for each day of the inspection
• Reactor Console Logbooks #105 (10/5/04 to 2/27/05), #106 (2/27/05 to 7/14/05),

#107 (7/14/05 to 11/12/05) and #108 (11/12/05 to 3/14/06) 
• MIT Research Reactor Annual Report to the USNRC for the Period July 1, 2004 -

June 30, 2005
• MIT Research Reactor Annual Report to the USNRC for the Period July 1, 2005 -

June 30, 2006
• Attendance at the weekly Users’ Meeting

b. Observations and Findings

The inspector noted that each day the Operations Superintendent published the Daily
Operating Schedule which listed significant operations to be completed during the day. 
Included were TS required surveillance activities, other testing and maintenance
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activities, work being done in or around the facility by non-reactor staff, experimenters
working in the facility, scheduled tours or visitors, etc.  The reactor operations staff
appeared to be well informed of all activities having an impact or potential impact on
their responsibilities.  This was also apparent in the shift turnover observed per section
3.b of this report.

The inspector attended the regular Wednesday User Meeting attended by key
members of the operations group, the radiation protection officer and principal
researchers whose experiments were closely integrated with operations.  Matters such
as experiment handling in the reactor containment, scheduling, outage planning,
maintenance affecting neutron delivery and ALARA were discussed.   As an example
of the latter, mid-experiment decontamination was proposed and arranged where a net
personnel dose reduction was possible.  There appeared to be good coordination and
communication among the three groups.

By reviewing selected reactor logbook entries and other records regarding operations
and operator staffing the inspector verified that activities reviewed were in compliance
with TS limits. 

c. Conclusions

Reactor operations, shift turnovers, operator cognizance of facility conditions and
communication among reactor personnel and between reactor personnel and
experimenters were observed to be acceptable. 

5. Maintenance and Surveillance

a. Inspection Scope (IP 69006, 69010)

To verify that the licensee was meeting the maintenance and surveillance
requirements of their TS the inspector reviewed selected aspects of:

• MIT Procedure Manual 3.1, Startup Checklist
• MIT Procedure Manual 3.1.1, Full Power Startup Checklist
• MIT Procedure Manual 3.1.1.1, Two Loop Mechanical
• MIT Procedure Manual 3.1.1.2, Two Loop Instrumentation
• Test and Calibration Tracker Notebook
• Special Procedure for Restart Incorporating Required Monthly Startup

Surveillance
• Surveillance file 6.1.3.8 for the D2O Dump Valve Selector Switch

b. Observations and Findings

The licensee tracked periodic surveillance requirements in two systems.  The Test and
Calibration Tracker system was a series of twelve sheets per year, one for each
month; surveillance required monthly, quarterly or annually was scheduled for the
same month every year.  Monthly surveillance requirements were transferred to the
Daily Operations Schedule throughout each month.  Supervisory personnel verified
completion in a timely manner.  Surveillances required more frequent than monthly
were part of the operators’ routine shift assignment.  
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Surveillance that was not periodic but related to startup was tracked by pre-start
checklists.  PM 3.1.1, the Full Power Startup Checklist, was used most frequently. 
Checklists also existed for operation restricted to 2 MW (one loop operation) and for
low power operation (up to 100 kW).  

The inspector performed spot checks which in all cases verified that TS surveillance
requirements were completed on their specified schedule.  

c. Conclusions

The system being used by the licensee to effectively accomplish maintenance and
surveillance activities at the facility appeared to satisfy TS requirements.

6. Fuel Handling 

a. Inspection Scope (IP 69009)

To ensure that the licensee was following the requirements of 10 CFR Part 70 for
SNM accountability and record keeping and TS Section 3.10, Fuel Element and Core
Component Handling and Storage, the inspector reviewed selected aspects of the
following:

  • Reactor Console Logbooks #107 (7/14/05-11/12/05) and #108 (11/12/05-3/14/06) 
 • MITR Nuclear Material Accountability Logs for the period 10/1/05 to 9/30/06
 • Weekly Summary file

b. Observations and Findings

The inspector reviewed the fuel movement records and verified that fuel was being
moved in accordance with regulatory and TS requirements.  The logbook entries were
compared to accountability records for specific fuel moves on October 7, 2005 and
February 6, 2006, and found them to in accordance with the TS and the records to be
consistent with regulatory requirements. 

c. Conclusions

Fuel movements were conducted in accordance with regulatory and TS and
requirements.

7. Experiments

a. Inspection Scope (IP 69005)

The inspector reviewed selected aspects of the following to verify compliance with TS
6.1, General Experiment Criteria, TS 7.9, Experiment Approval Procedures, and TS
7.5.1, Safety in Reactor Operations:

• MIT Procedure Manual 1.4, Review and Approval of Plans, Procedures and
Facility Equipment and Changes Thereto

• MIT Procedure Manual 1.10, Experiment Review and Approval
• MIT Procedure Manual 1.10.1, General
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• MIT Procedure Manual 1.10.2, MIT Reactor Safeguards Committee
• MIT Procedure Manual 1.10.3, MITR Operations
• MIT Procedure Manual 1.10.4, Radiation Protection Office
• MIT Procedure Manual 1.10.5, Engineering and Design Section
• MIT Procedure Manual 1.10.7, Records
• MIT Procedure Manual 1.10.8, Pneumatic Transfer Irradiation Facility
• MIT Procedure Manual 1.10.9, Radioactive Material Governed by License R-37
• Part I and Part II Review Sheets for Experimental Review
• Safety Review Forms for selected recent experiments
• Reactor Safeguards Committee Minutes, 92nd Meeting, May 3, 2005
• Reactor Safeguards Committee Minutes, 93rd Meeting, December 5, 2005
• Standard and Special Subcommittee Activity Since Meeting 91 on October 25,

2004, April 21, 2005
• Standard and Special Subcommittee Activity Since Meeting 92 on May 3, 2005,

November 28, 2005
• Minutes of In-Core Experiment Subcommittee Minutes of December 5, 2005
• Minutes of In-Core Experiment Subcommittee Minutes of December 21, 2005

b. Observations and Findings

The inspector verified that the MIT Safeguards Committee had performed safety
reviews of selected new experiments in accordance with TS requirements.  The safety
review, including 10 CFR 50.59 consideration, presented by experimenters was
documented on Safety Review Forms which were part of PM 1.4.  Review by the
Safeguards Committee and designated Subcommittees were documented in meeting
minutes.  Experiments that were within the umbrella of previously analyzed
experiments such as repetitive pneumatic transfer samples were reviewed and
approved by shift supervisors and documented on the Part I and Part II Review
Sheets.  Criteria required by TS 6.1 to be considered in the safety review appear on
review forms; reactivity effects, thermal hydraulic effects, chemical effects, radiological
decomposition, experiment scrams and prototype testing.  

c. Conclusions

The program for reviewing and approving new experiments was found to be in
accordance with TS requirements.

8. Procedures

a. Inspection Scope (IP 69008)

To verify compliance with TS Section 7.8, Operating Procedures, the inspector
reviewed selected portions of the following:

• MIT Procedures Manual, Table of Contents
• MIT Procedures Manual 1.4, Review and Approval of Plans, Procedures and

Facility Equipment and Changes Thereto
• MIT Procedures Manual 1.5, Procedure Adherence and Temporary Change

Method
• Safety Review Form No. 0-06-6, AOP 5.7.25, “Trouble In-Core

Experiment/Irradiation Facility” for Advanced Clad Irradiation (ACI) Experiment,
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May 18, 2006
• Safety Review Form No. 0-05-10, ICSA Procedures PM 3.11.1, AOP 5.7.10 and

Installation Procedure, June 30, 2006
 

b. Observations and Findings

TS 7.8.1 required that detailed written procedures be prepared for operation of all
systems and components involving reactor safety; it proceeded to specify eleven
areas where procedures were required.  An inspector reviewed the Table of Contents
of the MIT Procedures Manual and found that procedures existed addressing the
topics specified in the TS.  

TS 7.8.2 required that procedures be reviewed as specified in TS 7.5.1, Safety in
Reactor Operations.  The inspector reviewed in detail a new procedure and a recent
change to an existing procedure. The inspector found that they were prepared and
modified as required. 

TS 7.8.3 allowed for temporary changes to be made to procedures.  The inspector
reviewed a temporary change to a procedure and found that it was approved by two
reactor staff members, at least one being a licensed SRO, as required by the TS.

TS 7.8.4, which required annual emergency plan drills, is addressed in Section 9,
Emergency Preparedness, of this report. 

c. Conclusions

The current procedure for the preparation, review and revision of procedures satisfied
TS requirements.

9. Emergency Preparedness

a. Inspection Scope (IP 69011)

The inspector reviewed selected aspects of the following to verify compliance with the
MIT Research Reactor MITR-II Emergency Plan and Procedures, dated April 30,
1997:
• MIT Procedure 4.4.4.12, Reactor Containment Evacuation, September, 1997
• MIT Procedure 4.4.4.14, Excess Radiation at the Exclusion Area (Site) Boundary

Resulting from a Contained Source, issued April 30, 1997
• MIT Procedure 4.4.4.15, Escape of Airborne Radioactive Material from the

Containment Building, issued April 30, 1997
• 2004 Medical Radiological Exercise, E. Lau, September 2, 2004
• 2004 Medical Emergency Exercise, E. Lau, September 3, 2004
• 2005 Medical Radiological Exercise, E. Lau, November 9, 2005
• 2005 Medical Emergency Exercise, E. Lau, November 22, 2005
• Agreement Letter Regarding Emergency Response, City of Cambridge Fire

Department, Fire Chief, March 2, 2006
• Agreement Letter Regarding Emergency Response, City of Cambridge Police

Department, Police Commissioner, March 2, 2006
• Agreement Letter Regarding Emergency Response, City of Cambridge
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Emergency Management Department, Emergency Management Director, April 7,
2006

• Agreement Letter Regarding Emergency Response, Massachusetts General
Hospital, Executive Director of Emergency Services, May 15, 2006

b. Observations and Findings

The inspector reviewed the Emergency Plan, implementing procedures, emergency
exercise scenarios and critiques of the exercises.  Each year the emergency drill was
done as two separate exercises, radiological exercises conducted on September 2,
2004 and November 9, 2005 and emergency exercises conducted on September 3,
2004 and November 22, 2005.  In each case monitors and evaluators provided
feedback to the Superintendent of Operations who summarized comments in a
published critique.  Corrective actions in response to recommended improvements
were initiated as appropriate.    

The inspector found that the MIT Campus Police had full law enforcement powers and
provided the first line of contact for MITR needs.  Annual training was provided to
them by reactor operations and reactor radiation protection personnel. 

The inspector met with the City of Cambridge Emergency Management Director and
on another occasion with the City of Cambridge Deputy Fire Chief.  They reportedly
served a number of local high technology operations within the city having hazard
potential.  The City of Cambridge provided MITR with overall emergency management
support and fire protection with backup police and medical assistance.  The Fire
Department included hazmat, fire and medical services.  Fire engines carried radiation
detectors. Response personnel received extensive training including radiation
awareness training.  The city emergency response organizations all implement the
National Incident Management System (NIMS), Incident Command System (ICS) and
Emergency Alert System (EAS).  Current letters of agreement were reviewed by the
inspector.  

The inspector visited the campus medical center which was approximately a four block
walk from the reactor.  The medical center provided significant clinic and hospital
services for the students, faculty and staff of the institute.  However, major medical
needs were served by the Massachusetts General Hospital, as noted in a current
agreement letter cited above.  The campus medical center had its own ambulance
with 24/7 student EMS coverage.  The Chief of Medicine showed the inspector where
a victim could be taken directly from an ambulance into a decontamination room that
adjoined the triage center.  The decontamination room was equipped with a radiation
survey instrument, instructions on receiving and handling radiation accident victims,
decontamination supplies and shower facilities.  This facility was prepared to provide
limited treatment of victims from activities conducted under the reactor R-37 license,
the broad byproduct license administered under agreement state arrangements, and
from numerous other campus activities with potential for contamination hazards other
than radiation. 

c. Conclusions

Emergency drills were being conducted annually as required by the Emergency Plan. 
The roles of emergency response organizations were well defined.  Emergency
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response organizations maintained good communication with key licensee personnel.

10. Radiation Protection Program

a. Inspection Scope (IP 69012)

The inspector reviewed the following to verify compliance with 10 CFR Part 19 and
Part 20 and the applicable TS requirements:

• Minutes of the 91st Meeting of the MIT RSC, dated October 25, 2004
• Minutes of the 92nd Meeting of the MIT RSC, dated May 3, 2005
• Draft Minutes of the 93rd Meeting of the MIT RSC, dated December 9, 2005
• MITR NRL Annual Report for the period July 1, 2004 to June 30, 2005, dated

October 21, 2005
• MITR NRL Annual Report for the period July 1, 2005 to June 30, 2006, dated

October 12, 2006
• Radiological signs and posting in various areas of the facility
• Facility and equipment during tours
• Radiation protection training records
• Maintenance and calibration of radiation monitoring equipment
• Organization and staffing
• Radiological signs and posting
• Current inventory of portable radiation survey instruments
• Calibration and periodic check records for selected radiation survey and

monitoring instruments for the past year
• Quarterly personnel radiation exposure records for 2005 and 2006
• Monthly primary coolant and cooling tower Tritium analyses from January 2005 to

September 2006
• Web based General Employee Radiation Training (GERT) basic radiation

protection training and supplemental training on CD titled “ER Accidents” and
“Pre-Hospital”

• GERT written exam and “MIT Reactor Radiation Protection GERT Reactor
Practicum Checklist” original version, undated

• Annual review of the radiation protection program, “Subject:  End of the Year
Supplemental Information”, dated April 15, 2006

• Procedure RRP 3001, “Radiological Surveys,” Revision 4, issued July 2001,
reviewed October 2003

• Procedure RRP 3005, “Neutron Gamma Survey,” Revision 1, issued December
1994, reviewed September 1996

• Procedure RRP 4006, “Ludlum Model 375 Digital Wall-Mount Area Mount,”
Revision 3, dated February 2000, updated February 2002 

• Procedure RRP 4203, “Quarterly Operational Check of Hand and Foot Monitoring
Equipment,” Revision 4, dated June 2001

• Procedure RRP 4802, “Calibration Procedure for the Eberline RO-2 and RO-2A
Ion Chambers,” Revision 3, dated April 2000, updated April 2002

• Procedure RRP 4805, “Calibration Procedure for the Ludlum Model 2 and 3 GM
Survey Meter for Exposure Rate Measurements,” Revision 4, dated February
2001

• Procedure RRP 4806, “Calibration Procedure for the Bicron RSO-5 and RSO-50
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Ion Chambers,” Revision 3, dated April 2000
• Procedure RRP 4808, “Calibration Procedure for the Ludlum Model 60 and 61

Alpha Counters,” Revision 4, dated February 2000
• Completed RRPF 3001.2a, “Daily Gamma Radiation Survey Record” forms, dated

from November 21, 2005 to present
• Completed RRPF 3001.2b, “Daily/Weekly Floor Contamination Survey Record”

forms, dated from November 21, 2005 to present
• Completed RRPF 3001.3a, “Monthly Gamma Radiation Survey Record” forms,

dated from January 31, 2006 to present
• Completed RRPF 3001.3g, “Monthly Contamination Survey Record” forms, dated

from January 31, 2006 to present
• Completed RRPF 3005.1, “Neutron-Gamma Survey” forms, dated January 11,

2005 and January 11, 2006
• Completed RRPF 4802.1, “MITR Survey Meter Service and Calibration Date,

Eberline RO-2 Ion Chamber” forms, dated September 27, June 28 and March 29,
2006

• Completed RRPF 4203, “Quarterly Operational Check of Hand and Foot
Monitoring Equipment” forms, dated from January 31, 2006 to present

b. Observations and Findings

The Reactor Radiation Protection Officer (RRPO) is responsible for radiation
protection at the MITR as required by TS 7.1.3.  The licensee’s program for
radiological health and safety related to the reactor license was evaluated during this
inspection.

(1) Surveys

The inspector reviewed the daily, weekly, monthly and annual radiation wipe
surveys of the reactor facility.  Daily surveys are conducted on routine business
days to confirm radiological conditions and identify deficiencies in the general
work environment.  Weekly surveys are more detailed and give a broader week to
week picture of the radiological conditions.  Monthly surveys are generally more
detailed and assess a larger number of areas.  The annual neutron and gamma
survey is performed in all areas of the reactor building that are normally occupied. 
Surveys by the Radiation Protection Office (RPO) staff were conducted in
accordance with the appropriate procedure.  The results were documented on the
appropriate forms, evaluated as required, and corrective actions taken when
readings or results exceeded set action levels.  The number and location of
survey points was adequate to characterize the radiological conditions.

During the review of the annual neutron-gamma survey results, the inspector
noted that the last date of completion for this procedure was January 11, 2005. 
The licensee has stated that this procedure has been put on hold due to the lack
of an operable neutron detector.  The procedure states, “Frequency: Annual, or
as needed.”  The licensee also stated that this procedure will be completed once
the appropriate instruments are available for use.  This issue will be considered
by the NRC as an Inspector Follow-up Item (IFI) and will be reviewed during the
next inspection at the facility (IFI 50-020/2006-202-02).



12

If the licensee notes elevated readings in unclassified areas exceeding 50
disintegrations per second per 100 square centimeters, the licensee classifies the
area as contaminated and immediate clean-up is initiated.  Some elevated
readings were discovered in places that are to be expected such as the
experiment handling facilities and sample storage locations.  The licensee took
prompt corrective action to reduce the levels of contamination in the discovered
areas.  During the inspection the inspector accompanied a health physics
technician on a routine radiation survey of laboratory areas throughout the reactor
building.  No anomalies were noted.

(2) Postings and Notices

The inspector reviewed the postings required by 10 CFR Part 19 at the entrances
to various controlled areas including the Reactor Bay and radioactive material
storage areas.  The postings were acceptable and indicated the radiation and
contamination hazards present.  The facility’s radioactive material storage areas
were noted to be properly posted.  No unmarked radioactive material was found
in the facility.

(3) Dosimetry

The licensee used a National Voluntary Laboratory Accreditation Program-
accredited vendor, to process personnel dosimetry.  Through direct observation,
the inspector determined that dosimetry was used in an acceptable manner by
facility personnel.  For visitors to the facility, the radiation dose received is
recorded in the visitors log.  All visitors are issued self reading pocket dosimeters. 
Records indicate that no abnormal readings were obtained.

An examination of the records for the inspection period showed that all exposures
were well within NRC limits and within licensee action levels.  All of the staff
associated with the facility wear Optically Stimulated Luminescence Dosimeter
(OSLD) badges as well as new electronic dosimeters.  An examination of the
OSLD results indicating radiological exposures at the facility for the past year
showed that the highest occupational doses were within 10 CFR Part 20 limits. 
The highest annual whole body exposure received by a single individual for 2005
was 630 millirem (mrem).  The highest annual extremity exposure for 2005 was
2620 mrem.  Review of exposure records for half of 2006 indicate similar levels of
radiation exposures.

Review of exposure records showed that the operations group received
approximately 50% of the facility’s annual dose for 2005.  The records showed
that approximately two thirds of the monitored facility personnel received
occupational exposures of zero (0) to only a few mrem above background.  The
facility also collected and analyzed urine samples for Tritium bioassay purposes.

Several OSLDs are strategically placed in several locations around the perimeter
of the reactor room.  Records for 2005 and 2006 indicate slightly elevated doses
that are generally below the applicable requirements. 
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1An Unresolved Item is a matter about which more information is required to determine
whether the issue in question is an acceptable item, a deviation, a nonconformance, or a
violation.

(4) Radiation Monitoring Equipment

Radiation monitors are required to be calibrated quarterly.  Examination of
selected radiation monitoring equipment indicated that the instruments had the
acceptable up-to-date calibration sticker attached.  The instrument calibration
records indicated that the calibration of portable survey meters, Area Radiation
Monitors (ARMs) and stack monitors were generally completed by RPO personnel
using a Cesium-137 source.  Other instruments, such as neutron detectors that
could not be calibrated by the licensee, were shipped to vendors for calibration. 
Calibration frequency generally met the requirements established in TS 4.3.4
while records were being maintained as required.  The inspector observed that
proper precautions are always used to maintain doses for calibrations as low as
reasonably achievable (ALARA).

The calibration records for the TS required instruments were reviewed.  TS 4.3.4
states, “The following radiation monitors shall be calibrated and the trip points
verified when initially installed and at least quarterly thereafter: a. plenum monitor,
b. stack monitor, c. particulate monitor, d. water monitor, e. area monitor.”  The
inspector observed that the required quarterly calibration for the ARMs were not
completed within the required time frame.  The last calibration date for these
monitors was May 4, 2006.  TS 1.27 states, “Each required surveillance test or
other function shall be performed within the specified time interval with a) a
maximum allowable extension not to exceed 25% of the specified surveillance
interval.”  With the TS allowed extension, the licensee must complete the TS
4.3.4 surveillance within 15 weeks.  By email dated October 20, 2006, the
licensee stated that the calibrations for the ARMs were completed after the
inspection was concluded, which is a period of 24 weeks.  The licensee was
informed that failure to conduct the required surveillance for the specified
radiation monitors as specified by TS 4.3.4 was identified as an Unresolved Item1

(URI) pending corrective actions and implementation of controls to prevent
recurrence.  This issue will be reviewed during a future inspection (URI 50-
020/2006-202-03).

(5) Radiation Protection Program

The licensee’s Radiation Protection Program (RPP) and ALARA program were
established through the various HP procedures that had been reviewed and
approved.  The programs contained instructions concerning organization, training,
monitoring, personnel responsibilities, and audits.  The inspector verified that
annual reviews of the RPP were being completed by the licensee as required by
10 CFR Part 20.  No issues related to the RPP were identified in the review of the
program.  The ALARA program, which was consistent with the guidance in
10 CFR Part 20, provided guidance for keeping doses as low as reasonably
achievable.

The RPP requires that all personnel who work with radioactive materials receive
training in radiation protection, policies, procedures, requirements, and the
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facilities prior to having unescorted access at the facility.  The RRPO is
responsible for conducting the training and all of the training is typically conducted
both on a computer and with practical applications.  A test is administered at the
end of the training to verify that the individuals understood the material presented. 
Refresher training is required for all personnel on an biennial basis.  The training
covered the topics required to be taught in 10 CFR Part 19 and the review of
training materials and tests indicated that the staff were instructed on the
appropriate subjects.

(6) Facility Tours

The inspector toured the reactor containment and selected support laboratories
with licensee representatives on various occasions.  The inspectors noted that
facility radioactive material storage areas were properly posted.  No unmarked
radioactive material was noted.  Radiation and High Radiation Areas were posted
as required.

c. Conclusions

The inspector determined that:  (1) surveys were being completed and documented
acceptably to permit evaluation of the radiation hazards present, (2) postings met the
regulatory requirements specified in 10 CFR Parts 19 and 20, (3) personnel dosimetry
was being worn as required and doses were well within the licensee’s procedural
action levels and NRC’s regulatory limits, (4) radiation monitoring equipment, in
general, was being maintained and calibrated as required, and (5) the radiation
protection program satisfied regulatory requirements.

11. Effluent and Environmental Monitoring

a. Inspection Scope (IP 69004)

The inspector reviewed the following to verify compliance with the requirements of 10
CFR Part 20 and TS Section 3.8:

• MITR NRL Annual Report for the period July 1, 2004 to June 30, 2005, dated
October 21, 2005

• MITR NRL Annual Report for the period July 1, 2005 to June 30, 2006, dated
October 12, 2006

• Procedure RRP 3010, “Conduct of Environmental Radiological Surveys,” Revision
1, issued May 2000, reviewed May 2002

• Procedure RRP 5006, “Waste Storage Tank System Sampling and Analysis
Procedure” Revision 4, dated January 2000

• Procedure RRP 5001.2, “Cooling Tower Sampling and Analysis Procedure”
Revision 4, dated January 2000

• Procedure RRP 6002.1, “Air Gas Samples - Argon 41 (Stack)” Revision 4, dated
June 2001.

• Procedure RRP 6002.2, “Air Gas Samples - Argon 41 (Reactor Floor) Revision 4,
June 2001

• Completed RRPF 5006.2, “Waste Storage Tank Sewer Discharge Form” forms,
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dated September 28, May 11 and March 1, 2006
• Report on Compliance With The Clean Air Act Limits for Radionuclide Emissions

from the Comply Code, dated April 12, 2006

b. Observations and Findings

The inspector determined that gaseous releases continued to be monitored as
required, were acceptably documented, and were within the annual dose constraints
of 10 CFR 20.1101 (d), Appendix B concentrations, and TS Section 3.8 limits as
shown by COMPLY calculations.  The main isotope being emitted from the facility
stack was Argon-41, which is an activation product of air.  The liquid releases from the
facility to the sanitary sewer were within the limits specified in 10 CFR 20, Appendix B,
Table 3.

On-site and off-site gamma radiation monitoring was completed using the reactor
facility stack effluent monitor and various environmental monitoring badges in
accordance with the applicable procedures as well.  The review of data indicated that
there were no measurable doses above any regulatory limits.  The licensee calculated
a dose of 0.5 mrem per year that an individual member of the public could potentially
receive from the operations of the MITR.

c. Conclusion

Effluent monitoring satisfied license and regulatory requirements and releases were
within the specified regulatory and TS limits.

12. Transportation

a. Inspection Scope (IP 86740)

To verify compliance with regulatory and procedural requirements for transferring or
shipping licensed radioactive material, the inspector reviewed the following:

• Certificate of Compliance documentation and test results for Department of
Transportation (DOT) Type 7A packages used for shipments

• Selected records of various types of radioactive material shipments
• Selected Shipper’s Declaration Forms
• Addendum to 2005 Quality Assurance Audit, dated August 14, 2006
• Completed “Part IIC” forms, dated from January 2006 to present

b. Observations and Findings

Through records review and discussions with licensee personnel, the inspector
determined that the licensee had shipped various types of radioactive material since
the previous inspection in this area.  The records indicated that the radioisotope types
and quantities were calculated and dose rates measured as required.  Most of the
shipments made were labeled as Type A Package shipments.  All of the radioactive
material shipment records reviewed by the inspector had been completed in
accordance with Department of Transportation (DOT) and NRC regulations.  The
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licensee conducted an audit of the shipping records and the inspector verified that all
shipping papers audited were completed properly.

The inspector verified that the licensee maintained copies of shipment recipients’
licenses to possess radioactive material as required and that the licenses were verified
to be current prior to initiating a shipment.  The training of the staff members
responsible for shipping the material was also reviewed.  The inspector verified that
the shippers’ training met DOT requirements.

c. Conclusions

Radioactive material was being shipped in accordance with the applicable regulations.

13.  Follow-up On Previously Identified Items

a. Inspection Scope (IP 92701)

To verify that appropriate action was tamen in response to Inspector Followup Item IFI
50-020/2004-202-01 portions of the following records were reviewed:

• Safety Review Forms for selected recent experiments

b. Observations and Findings

The inspector reviewed the action taken relative to Inspector Followup Item IFI 50-
020/2004-202-01.  NRC Inspection Report No. 50-020/2004-202 stated that the safety
review form would be modified to include the meeting date and minutes of meeting
that documents Safeguards Committee review.  Forms for recent reviews were verified
to contain modifications indicating the date the Safeguards Committee completed their
review.  However, the licensee stated that attaching minutes was impractical since
experiments may be delayed awaiting the publication and approval of committee
minutes.  In place of minutes, the licensee proposed that a memo documenting the
committee’s review and any special conditions be considered an acceptable
alternative.  The inspector concurred and said that IFI 50-020/2004-202-01 will remain
open and that in a subsequent visit the manner in which this is being done will be
reviewed. 

c. Conclusions

Inspector Followup Item IFI 50-020/2004-202-01 remains open.

14.  Exit Interview

The inspector presented the inspection results to licensee management at the conclusion
of the inspection on October 19, 2006.  The inspector discussed the findings for each area
reviewed.  The licensee acknowledged the findings and did not identify as proprietary any
of the material provided to or reviewed by the inspector during the inspection.



PARTIAL LIST OF PERSONS CONTACTED

Licensee Personnel

J. Bernard, Director of Reactor Operations
J. Foster, Assistant Superintendent of Operations
D. Diamond, Chief of Medicine, MIT Medical
L. DiBerardinis, Director of Environmental Health and Safety (EHS)
R. Dresios, Senior Technician, EHS
M. Galanek, Campus Radiation Protection Officer and Deputy Director, EHS
L-W Hu, Associate Director, Research Development and Utilization
E. Lau, Assistant Operations Superintendent
J. Maro, Shift Supervisor
F. McWilliams, Reactor Radiation Protection Officer and Deputy Director, EHS
D. Moncton, Director of the MIT Nuclear Reactor Laboratory
T. Newton, Associate Director, Engineer
B. Rice, Project Technician, EHS
S. Tucker, Reactor Supervisor

Other Personnel

D. O’Connor, City of Cambridge Emergency Management Director
R. Rossi, City of Cambridge Deputy Fire Chief

INSPECTION PROCEDURES USED

IP 69003 Class I Research and Test Reactor Operator Licenses, Requalification, and
Medical Activities

IP 69004 Class 1 Research and Test Reactor Effluent and Environmental Monitoring
IP 69005 Class I Research and Test Reactor Experiments
IP 69006 Class I Research and Test Reactor Organization, Operations, and Maintenance

Activities
IP 69007 Class I Research and Test Reactor Review and Audit and Design Change

Functions
IP 69008 Class I Research and Test Reactor Procedures
IP 69009 Class I Research and Test Reactor Fuel Movement
IP 69010 Class I Research and Test Reactor Surveillance
IP 69011 Class I Research and Test Reactor Emergency Preparedness
IP 69012 Class 1 Research and Test Reactor Radiation Protection
IP 86740 Inspection of Transportation Activities
IP 92701 Followup
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ITEMS OPENED, CLOSED, AND DISCUSSED

Opened

50-020/2006-202-01 IFI Follow-up to verify that the licensee implements the CIP

50-020/2006-202-02 IFI Follow-up to verify that the licensee completes the annual
neutron-gamma survey procedure

50-020/2006-202-03 URI Failure to conduct the required surveillance for the specified
radiation monitors in accordance with TS requirements

Closed

None

Discussed

50-020/2004-202-01 IFI Record the result of MITRSC review of new experiments on the
checklist

LIST OF ACRONYMS USED

10 CFR Title 10 of the Code of Federal Regulations
ACI Advanced Clad Irradiation
ADAMS Agencywide Documents Access and Management System
ALARA As Low As Reasonably Achievable
ARM Area Radiation Monitor
CFR Code of Federal Regulations
CIP Continuous Improvement Program
DOT Department of Transportation
EAS Emergency Alert System
EHS Environmental Safety and Health
EMS Emergency Medical Service
E-Plan Emergency Plan
FY Fiscal Year
GERT General Employee Radiation Training
ICS Incident Command System
IFI Inspector Follow-up Item
IP Inspection Procedure
IR Inspection Report
kW Kilowatt
MIT Massachusetts Institute of Technology
MITR Massachusetts Institute of Technology Research Reactor
MITRSC MIT Reactor Safeguards Committee
MREM Millirem
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MW Megawatt
NIMS National Incident Management System
NRC Nuclear Regulatory Commission
NRL Nuclear Reactor Laboratory
OSLD Optically Stimulated Luminescence Dosimeter 
RSC Reactor Safeguards Committee
Rev. Revision
RO Reactor Operator
RPO Radiation Protection Office
RPP Radiation Protection Program
RRPO Reactor Radiation Protection Officer
RTR Research and Test Reactor
SRO Senior Reactor Operator
TS Technical Specification
URI Unresolved Item
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