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U. S. NUCLEAR REGULATOltY COA 1AIISSION
REGION I

Report Nos. 50-170/94-01

Docket Nos. 10-170

License Nos. R-84 ]

Licensee: Defense Nuclear Agency
Bethesda. NIaryland 20814-5145

|

Facility Name: Anned Forces Radiobiology Research Institute 'RRD

inspection At: Dethesda, hfaryland

Inspection Conducted: hilarch 7-11. 1994

Inspector: [cocm . f/ ' /t/
Thomas F. Ddgoun, Project Sciendst date

'

Effluents Radiation Protectio.1 Section
(ERPS), Facilities Radiologicai Safety
and Safeguards Branch (FRS&SB)

i

M b f~kApproved fly: Mv>t *

ting Chief, ERPS, FRS& 3 date/

ivision of Radiation Safe and Safeguards

Areas Reviewed: The reactor operations program, radiation protection prognun with
emphasis on implementation of revised 10 CFR 20 requirements, and followup on the
damage to a radwaste transfer pipe during excavation.

JhsdLs1 No safety concerns or violations were observed. The reactor operations and
radiation protection prognuns were implemented in a fashion that protects the workers and
the public.
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DETAILS

1.0 Individuals Contacted j
1.1 Licensee Personnel j

|
L. Alt, LTC, Senior Staff Engmeer j

R. Bumgarner, Captain USN, Director, AFRRI
C. Galley, Captain USN, Chairman, Radiation Sources Department
R. George, Reactor Operations Supervisor i

S. Miller, Deputy Reactor Facilities Director
T. O'Brien, Radiation Protection Officer i

D. Smith, Conunander USN, Chainnan, Safety and Health Department

1

a

1.2 ERC Personnel

J. Joustra, Chief, Effluents Radiation Protection Section, Region I
;

I
All above personnel attended the Exit Interview on March 11, 1994. Additional !
personnel were contacted or interviewed during the inspection.

2,0 Organization and Staffing

The size of the operations staff remains at eight personnel. This has not changed
since the last inspection but turnover of military personnel remains high. Two

.

military personnel have rotated and were replaced. Two additional military rotations |
are expected in the near future. Replacement personnel are required to obtain reactor ,

operator licenses. There is one civilian reactor operator trainee. The staffing level is |
adequate to support reactor operations. |

3,0 Bractor Operations |

The reactor has not been routinely operated since September 1993 when replacement
of sections of the ventilation duct began. The ventilation system maintains a negative
pressure in the reactor facility relative to the surrounding areas of the building. This |
air is filtered and discharged up the elevated stack. Due to the unavailability of the '

ventilation system, the licensee has limited reactor operations to periodic safety
equipment checks, calibrations, surveillances, and demonstrations.

,

-I

4.0 Operations Logs and Records

The console operation log was well maintained and appropriate information was
recorded. The inspector noted that equipment problems identified during operations ]

I
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were transferred to the Malfunctions Log for tracking of the resolution activities. The
documentation was thorough, even for minor problems. The licensee was
commended for this attention to detail. There were no unplanned scrams during
routine operations in 1993. The last unplanned scrams were in 1992 during the
startup of the new digital console. Information about all unplanned scrams was
transferred to the Malfunction Log for followup. Pre-startup checks of the control

'

console are performed by the control computer with the results printed for operator
review. The status of safety equipment is checked by a reactor operator using the
" Daily Operational Startup Checklist". This checklist is routinely completed every
day, regardless of reactor operation. The inspector noted that several line items in
the checklist did not have acceptance criteria. For example, the operator must record
the air pressure at the compressor but the range of acceptable values is not specified.
The Deputy Facility Director stated that the checklist would be reviewed and
acceptance ranges added as appropriate. This matter will be reviewed in a future
inspection (Inspector Followup Item 50-170/94-01-01). The inspector examined the
strip chart records of the linear and logarithmic power channels for the last two
reactor startups for compliance with the Limiting Conditions for Operation specified
in Technical Specification TS 3.1.1. No deficiencies were noted.

5.0 Procedures

The inspector reviewed the adequacy of the administrative control procedures through
discussions with the Manager of Operations and the Deputy Facility Director.
Licensee management stated that reactor operators are required to use procedures for
all evolutions. This requirement is documented in Operations Procedure #8, " Reactor
Operations". Selected procedures and checklists were reviewed and found to be
adequately detailed. Within the scope of this review, the licensee's procedures
satis 6ed the requirements of (TS) 6.3.

i

)

6.0 B1qttalLfication Training

The inspector reviewed the requalification training records for two licensed operators
with respect to the requirements of the NRC-approved requalification training
program. The records included dates of the training sessions and console
manipulations. No deficiencies were noted. At the end of the last training cycle in
1993, the licensee began using computer-generated exams using a random selection
from the NRC-supplied questions. The licensee is also developing a similar process
for the initial qualification written exams and walk-around exams. These are good
licensee initiatives.

_
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7.0 Surveillances and Limitine Condition for Oneration

The licensee's program for the conduct of safety system surveillances was reviewed
with respect to the requirements in TS Section 4.0. Records indicated that all
surveillances were completed as required. The inspector reviewed in detail the
surveillance procedures and recorded data related to TS 4.2.1, " Rod Drop" and TS
4.2.2 " Heat Balance". These surveillances were conducted at the required intervals
and appropriate data recorded and reviewed by management. The licensee uses two
tracking systems to ensure that surveillances are not missed. The first is a inanual
card system and the second is a commercial computer program called "TRiGA
TRACKER" This approach gives a high confidence that surveillances will not be
missed. Within the scope of this review, no deficiencies were noted.

8.0 E3psriments

Experiments are called " Routine Reactor Authorizations (RRA)" and are reviewed and
approved in accordance with TS 6.4.1. Approval from the Reactor Facility Director,
Safety and Health Depanment, and the Reactor and Radiation Facility Safety
Committee (RRFSC) is required. No new RRAs have been approved since 1991.
Each RRA covers a range of experimental activities. Approval to conduct a particular
experiment is submitted on a fonn called " Reactor Use Request" in accordance with
Operations Procedure #1 " Conduct of Experiments". If the experiment falls within
the safety analysis envelope of the RRA, it is approved. No experiments were
conducted during this inspection. Within the scope of this review, the control of
experiments appeared to be good.

9.0 Health Pl!ysics
9.1 hrsonnel Monitoring

Personnel dosimeters are provided by the Navy and are NVLAP-accredited, as
required by 10 CFR 20.1501. The monitoring badge consists of four
thennoluminescent dosimeter chips and is processed every six weeks. An
administrative total effective dose equivalent (TEDE) limit is set at 55 millirem,
which is derived by taking 10% of the NRC annuallimit of 5000 millirem and
dividing by the six monitoring periods in a year. Administrative exposure limits are
derived in the same way for the skin, extremities, and lens of the eye. The exposure
recordkeeping system is capable of summing the external and internal exposures as
required by the revised 10 CFR 20 regulations. However, the licensee stated that no
uptake has ever occurred at the facility and believed that none are likely. If an uptake
is suspected, the base hospital has the capability of perfonning a whole body count.
The inspector reviewed the 1993 and 1994 exposure records and found them to be up
to date, with most exposures at 0 millirem. There were no overexposures to

.
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personnel and no minors were monitored.

9.2 Radiation Surveys '

Routine radiation surveys consist of weekly general area gamma dose rate
measurements and smear surveys in the reactor controlled area. The Radiation Safety
Officer (RSO) detennines the minimum number and location of survey points.
Additional data can be taken by the technician conducting the survey if a problem is
suspected. Generally accepted survey techniques and instruments were used. I

!Recordkeeping was adequate. Airborne activity is monitored by a Continuous Air
Monitor (CAM). If the CAM indicates elevated activity, grab samples can be taken j

using high volume or low volume portable air samplers to measure the airborne !
particulate activity. Within the scope of this review, the routine survey prognim was j
detennined to be adequate.

9.3 Calibration

The portable beta-gamma instruments are calibrated quarterly at the Anny facility in
Aberdeen, MD. The calibration uses a NIST-traceable cesium-137 source and a
generally accepted methodology. An accuracy of +/- 10% is achieved and the as- |
found-as-left data is logged and the records returned with each instrument. Due to the |

frequent calibration, the licensee does not require the instrument to be source checked
prior to each use. The inspector reviewed the inventory of equipment and determined
that the supply of equipment was very good and delays in calibration due to
turnaround time do not have negative impact on equipment availability. The control
and tracking of all equipment was centralized and the licensee used a computer
database to retain equipment records. The inspector selected equipment at ntndom
and the licensee was able to quickly provide the status of each. The flow rate of the
portable air samplers is calibrated at six month intervals and a " calibration factor"
(correction factor) is attached to each unit. The flow rate of the CAM units and the ,

calibration of the installed Radiation Monitoring System are perfonned semiannually.
The stack gas monitor is calibrated using a known quantity of argon-41 gas that is
specially produced by the reactor. The channel check is completed each quarter by
the health physics personnel, Recordkeeping was good. This satisfies the
requirements in TS 4.5. Within the scope of this review, no deficiencies were noted.

9.4 Effluent Monitoring

The licensee stated that the reactor produced no liquid waste during 1993 except for
J muddy rain water that entered the building through the excavation made for the

replacement of a ventilation duct. Previous volume reduction efforts have resulted in
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zero discharge of liquid effluent from the reactor. In the event of a future discharge
and in consideration of new solubility and liquid effluent concentration rege!mnents
imposed by the revised 10 CFR 20, the inspector reviewed the licensee's program for

'

detennining the solubility of the radioactive material and calculating the allowable
discharge concentration. The licensee is currently reviewing the solubility criteria
provided by the NRC in Information Notice 94-07 but has not selected an option.
The allowable discharge concentration is based on dilution by the average flow rate in
the sewer system. Liquid would be stored in a 5,000 gallon tank, mixed by a bubbler
system, and batch sampled prior to discharge. This is an acceptable approach.
Gaseous effluent is filtered and discharged up the elevated . stack. The effluent is
continuously monitored by a CAM. The environmental impact of the gaseous efnuent
is also monitored by a network of TLDs placed around the site. The environmental
monitoring system was reviewed in detail during NRC Inspection 50-170/93-01 in
July 1993. In accordance with the revised requirements of 10 CFR 20, the licensee
has calculated the maximum exposure to the public from the gaseous effluent using
the EPA computer code COMPLY at level 2. The results indicated that the
maximally exposed member of the public could receive an exposure of 0.4
millirem / year. This is well below the NRC limit specified in 10 CFR 20.1301.
Within the scope of this review, effluent monitoring program was good.

'

9.5 Posting

The inspector reviewed the postings and warning signs in the controlled area and
adjacent areas. Fonn NRC-3, " Notice to Employees", was posted at the front and
rear entrances. The inspector also noted that this notice and its contents were
discussed in detail in the training video tape that is shown to visitors. All radiation"

and radioactive materials areas were properly posted. No deficiencies were noted.

: 9.6 Protective Clothing )
|

The licensee stated that experience shows that the only areas with a potential for loose I
'

surface contamination are the two reactor exposure rooms after an irradiation. These
areas are routinely monitored for contamination upon entry. A review of records and
discussions with personnel indicated that contamination levels in the exposure rooms
normally were low. Specific requirements for protective clothing and monitoring are
included in the Reactor Use Request for the experiment. A tour of the area indicated
that the supply of protective clothing on hand was good. Within the scope of this
review, no deficiencies were noted.

-. . -- . - .
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9.7 Badiation Protection Training |

All visitors are shown a training video tape prior to being granted escorted access to i

the facility. Radiation workers receive eight hours of initial training with an exam
and two to three hours of annual refresher training to obtain unescorted access. The
inspector reviewed selected training material and determined that some minor updates |

were required due to changes in the 10 CFR 20 regulations. The RSO stated that the
appropriate changes would be made before the material was used again. This matter
will be reviewed in a future inspection (Inspector Follow Item 50-170/94-01-02). The
inspector observed a portion of a reactor operator requalification training session
dealing with 10 CFR 20 changes for the operations staff that was provided by two of

,

the operators. The technical content and clarity of the presentation were excellent.
'

The inspector noted that the HP staff could benefit from the training provided to the
operators during the requalification sessions regarding the radiological conditions
projected to occur during the reactor accident scenarios analyzed in the safety analysis
report. The licensee stated that the HP staff would be included in future
requalification training sessions. This matter will be reviewed in a future inspection
(Inspector Follow item 50-170/94-01-03). Within the scope of this review, no safety
concerns were identified.

9.8 ALARA

The licensee does not have a separate documented program for maintaining radiation
exposures as low as reasonably achievable (ALARA) but has incorporated ALARA
reviews into the routine radiation safety program. For example, all exposures over
55 millirem in a dosimetry period are reviewed by management to determine the
cause and identify potential exposure savings. The RSO stated that he ensures that an
ALARA evaluation is included in all submittals to the Reactor and Radiation Facility
Safety Committee (RRFSC) that are required by TS 6.2.4. For example, additional
layers of gadolinium-based paint will be applied to the surfaces of the Exposure Room
as part of the recovery from the recent flood. This is expected to reduce the level of
stray thermal neutrons during operation and the amount of argon-41 produced in the
room which needs to be vented to the exhaust stack. The inspector concluded that the
licensec's program meets the intent of 10 CFR 20.1101(b), but noted that the ALARA
activities should be formalized to demonstrate the program's effectiveness.

9.9 RSO Reviews

The inspector determined that the RSO had revicu.ed and approved the Safety and
Health Department procedures, reviewed the appropriate reactor standard operating
procedures, participated in the RRFSC as required by the TS, and reviewed the
corrective actions for recent unusual events. However, the . inspector noted that the
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RSO did not review all HP-related activities, such as the reactor operator
requalification training. The inspector advised the licensee that due to the changes in
the radiation protection regulations, the RSO should review all HP-related activities
until the necessary changes have been incorporated. The Chainnan of the Radiation
Sources Depa 1 ment stated that this would be done.

9.10 Planned SpeciaLFaposure

The licensee does not anticipate using the Planned Special Exposure (PSE) allowed by
10 CFR 20.1205, since the maximum annual personnel exposures have been less than
100 millirem. However, the procedures, policies and recordkeeping have been
established to allow for a PSE if the need arises. Within the scope of this review, no
safety concerns were identified.o

9.11 Control of Exposure to the Erpbryn/Fetys

Fenile female workers receive training regarding their rights, radiation effects on the
embryo / fetus, exposure limits for the embryo / fetus, and the mechanism for declaring
a pregnancy. The worker is provided with copies of NRC Regulatory Guides 8.29,
" Instruction Concerning Risks from Occupational Radiation Exposure" and 8.13, '

" Instruction Concerning Prenatal Radiation Exposure". The worker signs a fonn
acknow! edging receipt of the training. The licensee stated that no worker has
declared a pregnancy. Within the scope of this review, no deficiencies were
identified.

9.12 Widiation Protection Procedures
'

The inspector reviewed selected radiation protection procedures and found them to be i

adequately detailed, in a consistent fonnat, with good technical content, and
appropriately changed for compliance with the revised regulations effective on |

January 1,1994. The licensee stated all that required changes had been made, but a )
few unaffected procedures will be updated as time pennits. The inspector concluded ;

'

that the licensee's policies and procedures were very good and satisfied the
requirements in 10 CFR 20.1101(a).

|

l

10.0 hielank Removal _pnd Discharce Pipe Damage i
1

l
During this inspection the licensee was decommissioning six underground tanks and
associated piping that had been used to store wastes generated under the by-product

|

|
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materials license prior to discharge to the sanitary sewer system. These tanks were
replaced by new tanks inside the building which can be visually monitored for
leakage. The radiological controls implemented for this work were conservative and
included signs and barriers around the area and use of protective clothing by the
workers. Beta-gamma dose rates were low and no loose contamination was reported.
Continuous coverage was provided by a HP staff. No tank or piping material had
been prepared for shipment at the time of the inspection.

During excavation on February 23,1994, the waste transfer pipe was damaged and
approximately 100 gallons of water was released to the soil. The water contained low
levels of tritium and sulphur-35, reportedly below the limits in 10 CFR 20, Appendix
11. Soil samples were taken by the licensee and were being analyzed by the licensee
in the on-site laboratory. No by-product material activity had been detected in the
samples analyzed at the time of the inspection. However, additional samples
remained to be analyzed. Although no safety concerns associated with this event
were identified by the inspector, this matter will be further reviewed in a future
inspection (Inspector Followup Item 50-170/90-01-04).

11.0 Exit Interview

The inspector met with the licensee representatives indicated in Section 1.0 of thisi

report on March 11,1994 and summarized the scope and findings of this inspection.
The licensee acknowledged the inspection findings.

|

!
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