May 24, 2004

Dr. John A. Bernard, Jr.

Director of Reactor Operations

Massachusetts Institute of Technology
Research Reactor

MITNRL-NW12

138 Albany Street

Cambridge, MA 02139

SUBJECT: NRC INSPECTION REPORT NO.50-20/2004-201
Dear Dr. Bernard:

This letter refers to the inspection conducted on March 29 - April 2, 2004, at the MIT Research
Reactor Facility. The inspection included a review of activities authorized for your facility. The
enclosed report presents the results of that inspection.

Areas examined during the inspection are identified in the report. Within these areas, the
inspection consisted of selective examinations of procedures and representative records,
interviews with personnel, and observations of activities in progress. Based on the results of
this inspection, no safety concerns or noncompliance with NRC requirements were identified.
No response to this letter is required.

In accordance with 10 CFR 2.790 of the NRC's "Rules of Practice," a copy of this letter and its
enclosure will be available electronically for public inspection in the NRC Public Document
Room or from the Publicly Available Records (PARS) component of NRC’s document system
(ADAMS). ADAMS is accessible from the NRC Web site at (the Public Electronic Reading
Room) http://www.nrc.gov/reading-rm/adams.html.

Should you have any questions concerning this inspection, please contact Mr. Thomas Dragoun
in King of Prussia, PA at 610-337-5373.

Sincerely,
IRA/

Patrick M. Madden, Section Chief

Research and Test Reactors Section

New, Research and Test Reactors Program
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation
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EXECUTIVE SUMMARY

Massachusetts Institute of Technology
Report No: 50-20/2004-201

The primary focus of this routine, announced inspection was the on-site review of selected
aspects of the licensee’s Class 1 research reactor programs including: rebaselining SNM data;
radiation protection, effluent control and environmental monitoring, and transportation activities.

Rebaselining NMMS System Data

® The licensee response to NRC Bulletin 2003-04 was satisfactory.

Radiation Protection

® Annual reviews of the Radiation Protection Program were being completed by the licensee
as required by 10 CFR Part 20.

® |icensee Health Physics procedures provided a documented program as required by Part
20.1101.

® 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 within NRC'’s regulatory
limits.

® Radiation monitoring equipment was being maintained and calibrated as required. The
inventory was purged to present an accurate status of available equipment.

® The Radiation Protection being implemented by the licensee satisfied regulatory
requirements.

Effluent Control and Environmental Monitoring

e Airborne effluent monitoring satisfied license and regulatory requirements and releases
were within the specified regulatory and Technical Specifications limits.

Transportation Activities

o Radioactive material and waste was packaged and shipped in accordance with regulatory
and procedural requirements.

Experiments

® The experiment review satisfied Technical Specification and procedural requirements.



REPORT DETAILS

Summary of Plant Status

The reactor was operating on a normal schedule and the Director of Operations’ position
remained vacant. Currently, senior reactor staffs are temporarily assigned to this position on a
rotating basis. The Nuclear Reactor Laboratory Director position was filled after being vacant
for a few years.

1. Rebaselining Data in NMMS System

a.

Inspection Scope (IP 85102)

NRC Bulletin 2003-04, “Rebaselining of Data in the Nuclear Management and
Safeguards System” dated October 8, 2003, requested affected licensees to perform
a one-time reporting of certain government-owned material in their possession. The
list included special nuclear material (SNM), source material, and other specialized
nuclear material. The inspector reviewed the licensee’s response to this request.

Observations and Findings

Licensee’s were required by 10 CFR Part 70 and 10 CFR Part 73 to report holdings
and transactions of government-owned SNM material biannually on a set schedule
(April 30 and September 30) to NMSS. The reporting requirement was changed to
an annual requirement along with new formatting and material identification codes in
2003. NRC Bulletin 2003-04 requested the rebaselining data as soon as possible or
within 90 days, which deviated from the routine reporting cycle. These multiple
changes introduced a degree of complexity in assuring an accurate report.

The inspector reviewed the licensee’s routine reports for 2003 to date and the
response to the bulletin. The reported data appeared to be accurate.

Conclusions

The licensee response to NRC Bulletin 2003-04 was satisfactory.

2. Radiation Protection

a.

Inspection Scope (IP 69002)

The inspector reviewed the following to verify compliance with 10 CFR Part 20 and
the applicable licensee Technical Specification (TS) requirements and procedures:

* A new web based interactive program providing the basic radiation protection
training as part of the indoctrination of new employees as well as refresher training
in accordance with 10 CFR 19.12

» Letter from David C. Rorer to Chairman, MIT Reactor Safeguards Committee,
et al, “Report of Annual Independent Audit for FY 2002(sic)” dated March 19, 2004

 radiological signs and posting in various areas

» Calibration and periodic check records for selected radiation survey and
monitoring instruments for the past year
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* MIT NRL Annual Report to USNRC for the Period July 1, 2002 - June 30, 2003,
dated November 14, 2003

*  Memorandum from Frederick F. Williams to All Personnel, “Operational and
Source Checks of Ludlum GM Survey Meters” dated April 16, 2002.

» Personnel radiation exposure summary for FY 2003

* Procedure RRP 3001 “Radiological Surveys” Revision 4, issued July 2001,
reviewed October 2003. Data for monthly surveys completed in January,
February, and March 2004, and entire year 2003

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

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

» Observed the weekly interface and coordination meeting between the reactor
operations supervisors and the radiation protection supervisors. Reviewed the
results of an earlier meeting with medical personnel.

Observations and Findings

Personnel dosimetry monitoring results indicated that radiological exposures at the
facility for the past fiscal year, as well as doses to the public, were within

10 CFR Part 20 limits. Through direct observation the inspector determined that
dosimetry was acceptably used by facility personnel.

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 certain beta-gamma
portable survey meters and hand and foot monitors (friskers) were typically
completed by licensee staff personnel. The other instruments were usually shipped
to vendors for calibration. Calibration frequency met procedural requirements and
records were maintained as required. The licensee recently purged the records of
the portable survey meters and probes to remove missing, defective, and non-
repairable equipment. Each of the remaining pieces of operable equipment was
assigned a new identification number. The inventory data now provides a clear
status of available survey hardware and constitutes a program strength.

The licensee’s radiation protection program was established and documented in
various RRP procedures that had been reviewed and approved. The Environment,
Health, and Safety (EH&S) Deputy Director indicated that two major changes were
underway: the procedures will be re-written to become more practical and account for
program changes, such as controlling access to experiments; and the self-imposed
biennial review requirement will be ended. He stated that a complete set of drafts
were available but none were issued. Since the procedures will be used to satisfy the
requirement in 10 CFR 20.1101 for a documented program, the changes will be
reviewed in a future NRC inspection. An annual independent audit of the facility by
an outside consultant included a review of the radiation protection program. These
audit findings and follow up satisfied the regulatory requirement for an annual review
in 2003.

The training of personnel authorized to enter controlled areas was changed to a new
web-based, interactive program, developed and managed by the EH&S Officer. The
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inspector reviewed the training on-line and determined that the information provided
satisfied the requirements of 10 CFR 19.12. The training program was acceptable.
This approach to training has proven to be beneficial at other facilities.

Conclusions

The inspector determined that the Radiation Protection, as implemented by the
licensee, satisfied regulatory requirements because: 1) surveys were completed and
documented acceptably to permit evaluation of the radiation hazards present;

2) postings met regulatory requirements; 3) personnel dosimetry was being worn as
required and recorded doses were within the NRC’s regulatory limits; 4) radiation
survey and monitoring equipment was being maintained and calibrated as required;
5) the Radiation Protection Program was acceptable and was being reviewed
annually as required; and, 6) the radiation protection training program was
acceptable.

3. 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:

e annual report for 2003

* compensatory measures for out of commission environmental monitors

* Procedure RRP 4201, “Annual Ar-41 Calibration” Data for October 15, 2003 and
October 31, 2002

* Procedure RRP 5006, “Waste Storage Tank System Sampling and Analysis
Procedure” Revision 4, dated January 2000. Data for discharges made on
October 3, October 1, September 30, 19, 18, 16, and 11, 2003

* Procedure RRP 5001.2, “Cooling Tower Sampling and Analysis Procedure”
revision 4, dated January 2000. Data for blowdowns on April 5, 4, 3, 2, and
March 31, 30, 29, 28, and 27, 2004

* Procedure RRP 6002.1, “Air Gas Samples - Argon 41 (Stack)” Revision 4, dated
June 2001. Data for March, February, and January, 2004

* Procedure RRP 6002.2, “Air Gas Samples - Argon 41 (Reactor Floor) Revision 4,
June 2001. Data for March, February, and January, 2004

» Computer run using the EPA COMPLY program at level 4 using facility specific
input

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. The
liquid releases from the facility to the sanitary sewer were within the limits specified in
10 CFR 20, Appendix B, Table 3.

The sensitive GM-detector environmental monitoring stations at “Baker House” and
“Building 3" were out of commission. The EH&S Deputy Director stated that repair
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parts were unavailable due to the age of the equipment. Options for replacements
are being be considered. Interim compensatory measures will employ environmental
dosimeters.

Conclusion

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

4. Transportation

a.

Inspection Scope (IP 86740)

To verify compliance with regulatory and procedural requirements for transferring of
62 packages of low specific activity waste and one package of laboratory waste to a
disposal site (Envirocare) in June 2003, the inspector reviewed the following:

* Inventory of radioactive material in selected packages

» Completed “Straight Bill of Lading - Short Form” for a commercial carrier dated
June 19, 2003

» Completed Forms 540 and 541A

» Emergency plan, “Massachusetts Institute of Technology - Emergency Response
Procedures for Radioactive Material LSA”, undated

» Radiation survey data for truck #T9901 dated June 19, 2003

* “Pre-Shipment Sample Profile Record” using waste stream #839-01 to
characterize Fedex shipment dated June 3, 2003

Observations and Findings

The records indicated that the radioisotope types and quantities were calculated and
dose rates measured as required. All radioactive material shipment records reviewed
by the inspector had been completed in accordance with Department of
Transportation (DOT) and NRC regulations.

Conclusions

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

5. Experiments

a.

Inspection Scope (IP_69005)

To verify compliance with TS 6.1 “General Experiment Criteria”, TS 6.7 “Experiments
Involving In-Core Irradiations of Fissile Materials, TS 7.9 “Experiment Approvals” and
10 CFR 50.59 “Changes, Tests, and Experiments”, the inspector reviewed the
following:

» Safety Review No. O - 03 - 7, “AOP Changes for Annular Fuel Irradiation
Experiment” dated September 22, 2003. Quality Assurance number M - 2002 - 4.
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o Safety Review No. O — 02 - 8, “Annular Fuel Irradiation Experiment” dated
December 23, 2003 to February 23, 2004. Quality Assurance number M - 2002 -
4

» Abnormal Operating Procedure 5.6.5, “High Radiation Level Core Purge”

» Abnormal Operating Procedure 5.7.23, “AFTR Scram”

b. Observations and Findings

TS Amendment No. 35 dated April 16, 2003, granted a new authorization for
irradiation of U-235 experiments. The inspector reviewed the records for the initial
experiment that exercised this new authorization. The records demonstrated that the
safety considerations for this experiment and changes to the experiment were
approved and documented in accordance the regulatory and procedural
requirements.

c. Conclusions

The experiment review satisfied Technical Specification and procedural
requirements.

Follow-up on Previously Identified Items

As a result of NRC Inspection No. 50-20/2003-203 conducted on July 16 - 17, 2003, the
licensee received a notice of violation for noncompliance with regulatory requirements in
TS 7.2.1 and 10 CFR 50.54(k) (inattentive operator). The licensee responded with
corrective action taken to prevent recurrence in letters to NRC dated July 8, November 25,
2003, and February 11, March 11, and May 11, 2004. The NRC is still reviewing the
adequacy of the licensee’s proposed corrective actions. The licensee advised the
inspector that management will continue to evaluate the effectiveness of these actions
and make adjustments as necessary to ensure compliance in the long term. Once the
NRC has completed its review of the licensee’s proposed corrective actions the
implementation of these actions will be reviewed during a subsequent inspection.
Therefore, Violation 2003-203-01 (EA-03-155) remains open.

Exit Interview
The inspection scope and results were summarized on April 2, 2004, with members of

licensee management. The inspector described the areas inspected and discussed in
detail the inspection findings. No dissenting comments were received from the licensee.
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J. Bernard

E. Lau
T. Newton

IP 69002
IP 69004
IP 69005
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IP 85102

Opened

None
Closed
None

Discussed

PARTIAL LIST OF PERSONS CONTACTED

Director of Reactor Operations
Assistant Operations Superintendent
Assistant Operations Superintendent

INSPECTION PROCEDURES USED

Class | Research and Test Reactors Radiation Protection

Class | Research and Test Reactors Effluent and Environmental Monitoring
Class | Research and Test Reactors Experiments

Inspection of Transportation Activities

Material Control and Accounting - Reactor

ITEMS OPENED, CLOSED, AND DISCUSSED

50-20/2003-203-01 Failure to provide the minimum shift coverage required by Technical

CFR

Specification 7.2.1 and failure to provide a licensed operator at the
controls during reactor operation as required by 10 CFR 50.54(k).

LIST OF ACRONYMS USED

Code of Federal Regulation

DOT Department of Transportation

IP
NMSS
NRC
TS
SNM
VIO

Inspection Procedure

Nuclear Management and Safeguards System
Nuclear Regulatory Commission

Technical Specifications

Special Nuclear Material

Violation



