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Areas Inspected: Implementation of the radiological controls program. Program elements reviewed
included administrative controls; organization and staffing; personnel training; external exposure
controls; internal exposure controls; audits, assessments, and corrective action and self-assessment
programs, the program to maintain personnel exposures as low as reasonably achievable (ALARA);

and required program documentation.

Emphasis was placed on the implementation of the

requirements in the revision to 10 CFR 20. Previously 1dent1ﬁed items were reviewed to determine
the status and progress toward completion.
Results: The radiological controls program was generally very effectlve in protectmg the safety
of workers in radiological areas. The radiological controls group was staffed by qualified

~ individuals with documented training and qualifications. Areas toured in the facility were well
maintained and exhibited good housekeeping. The licensee provided good program assessment
with continuing improvements to the radiological controls program. Improvements were noted

in radiological area postings and previously identified items.

Minor weakness was noted in

radiological area barriers and contamination control. Within the scope of this inspection, an
unresolved item was identified involving control of personnel access to high radiation areas (see
Section 5.3 of this report). Further review by the NRC is required to determme if an apparent

violation exists.
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DETAILS

Persons Contacted

. Licensee Personnel

*J. Barry, Radiological Engineer

*J. Comiotes, Administration

A. Cummins, Training Instructor

*L. Dauer, Radiological Engineer

*S. Davis, Quality Assessment Supervisor

~ J. DeRoy, General Manager - Maintenance

*R. DeSchamps, General Health Physics Supervisor
A. Emery, Training Coordinator .

*L.. Hill, Resident Manager

*G. Kane, Consultant

R. Lavera, RES Supervisor

J. LePere, Waste Management

*D. Mayer, Radiological Engineering Supervisor
*F. Mitchell, RES Supervisor

D. O’Brien, Technical Licensing Coordinator

| *P. Peloquin, Quality Assurance

*K. Peters, Licensing Manager - Acting
*S. Wisla, RES - White Plains Office

NRC Personnel

T. Frye, Resident Irispector
*R. Rasmussen, Resident Inspector
*G. Tracy, Senior Resident Inspector

*Denotes those present during the exit meeting on June 30, 1994.

The inspector also interviewed other licensee and contractor personnel.

Facility Tours

The inspector toured many areas of the facility including the Primary Auxiliary Building
(PAB), the fuel storage building, the vapor containment, and the radioactive material
storage (RAMS) building. Some work was in progress, and the radiological conditions
were generally well controlled with low dose rates and low contamination levels
maintained throughout the work areas. Good housekeeping -and proper radiological
controls were noted in most areas. Some minor inconsistencies were found in
radiological area barriers and contaminated area boundaries. These inconsistencies were
brought to the attention of the radiological controls supervision and improvements were
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noted during later tours. The licensee had replaced handwritten instructions and other
information on some radiological postings with printed inserts. This improvement made
postings easier to understand. The inspector noted that the level of information available
to workers through signs, labelling of radioactive material, and radiological postings was -
excellent. Other improvements were noted by the inspector, including new stanchions for

‘rope barriers and better identification of contaminated sinks. Most areas observed were

posted, barricaded, and locked as required by NRC regulations and licensee
commitments; however, a concern was identified regarding controlling personnel access
in high radiation areas (see Section 5.3 of this report).

Organization and Staffing

The Radiological and Environmental Services (RES) group provides health physics
services and support to the Indian Point Unit 3 plant. The normal health physics (HP)
organization consisted of 24 technicians and 3 supervisors and was augmented with
temporary contractor personnel. The RES Manager was on a rotational assignment in the
White Plains Office and the Radiological Engineering Supervisor was acting as the
interim manager. Also, one of the RES HP supervisors was on a short term assignment
in the outage coordination group. Due to the resignation of the Waste Management
General Supervisor in February 1994, the position had recently been filled by an
individual from outside the company. The inspector reviewed the new supervisor’s
qualifications and determined that the individual was well qualified for the position due to

“his prior experience and education.

As noted in an earlier NRC Inspection Report (50-286/93-05), the training department
had lost a principal radioactive waste training instructor in early 1993. The licensee had
another vacant position in health physics training, as noted in NRC Inspection Report
50-286/93-11. After these inspections, the licensee had obtained one long term contract’
person to supply training services at the site. At the time of this inspection, neither of
the two positions had been permanently filled. The licensee reported plans to promote a
radiation protection technician to fill one of the positions in the near future. The
inspector did not review the qualifications of the technician for this position. The

- problems with staffing in the training group has been a recurring concern, although the

training commitments were being met. The licensee’s trammg program will be reviewed
in future inspections. ' :

There had been no other changes to the RES staff since the last mspecnon The HP
organization was adequately staffed to meet the workload and no deficiencies were noted.

Personnel Training

The inspector reviewed the training provided to all employees who had access to the
restricted area. The training provided good information to workers concerning the risks
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involved with exposure to radiation. The training also provided very good information
concerning the changes to 10 CFR 20 that the licensee implemented in January 1994.

The training group had developed an excellent practical factors session that was held after
the annual training for personnel entering the radiologically controlled area (RCA). The

practical factors session was conducted by one of various radiation protection technicians

from the RES staff. The inspector observed one session and noted that individuals were
instructed and participated in demonstrations of many good practices and licensee -
procedures. The training group had provided a mock-up area containing actual postings,
barricades, signs, and other radiological controls. At least one individual in the group
demonstrated the correct way to dress and undress with protective clothing. Very good
discussions resulted between the technician/instructor and the trainees..

The training group had also developed a special information package for all female

workers on the new regulation concerning occupational exposure to a declared pregnant
woman and her embryo/fetus. The licensee had distributed the information to all female
workers who entered the restricted area and therefore had a significant potential for
occupational radlatlon exposure.

The inspector did not 1dent1fy any safety concerns or violations of NRC regulatory
requirements in this area.

External Exposure Controls

General

The licensee monitored individuals for radiation while perfo‘nning work in the RCA by
the use of self-reading dosimeters (SRDs) and thermoluminescent dosinieters (TLDs).
After initial issuance, the dosimetry was worn during each entry into the RCA. Upon

exit from the RCA, the dosimetry was stored at the HP control point.

The inspector observed workers in the RCA wearing their assigned SRD and the whole

"body TLD with the correct body placement. The licensee had an on-site laboratory to .

process whole body TLDs that was currently accredited through the National Voluntary
Laboratory Accreditation Program (NVLAP). The inspector verified the current NVLAP
accreditation by reviewing the certificate of accreditation. ,

The licensee maintained a computerized exposure tracking system that recorded the
worker’s exposure, which was measured by both SRD and TLD. After each entry into
the RCA, the worker was required to record the change in the SRD reading. The
tracking system maintained the total exposure by SRD for each worker until the TLD was
processed. When the TLD was processed, the exposure measured by the TLD replaced
the SRD dose for the same monitoring period. This total exposure was accumulated for
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the calendar year. The mspector noted that the system performed satisfactorily and no
safety concerns or v1olat10ns of NRC regulations were 1dent1ﬁed

1

Program Records

The inspector reviewed records and interviewed licensee staff to determine the
effectiveness of the external dosimetry program. The records reviewed included
personnel dose reports, including NRC Forms 4 and 5 for selected personnel. All
records, reports, and forms were kept on file, organized, and maintained in good order.
No safety concerns or violations of NRC regulations were noted.

Personnel Access Control

The inspector reviewed the licensee’s Procedure No. RE-ACC-5-1, Revision 10, titled
"Radiologically Controlled Area Access Control," to determine the controls for High
Radiation Areas (HRAs). The procedure allowed personnel to enter a large room that
was posted as a "Locked High Radiation Area" under the authority of a routine radiation
work permit (RWP). The procedure states that the personnel shall not enter an actual
area where the dose rates exceed 1000 millirem per hour. The procedure further states
that radiation protection personnel shall provide positive control over all entries into the
areas where the actual dose rates exceed 1000 millirem per hour.

The licensee had several places in the facility that were large areas containing radiation
areas (dose rates greater than 5 millirem per hour, but less than or equal to 100 millirem
per hour), high radiation areas (dose rates greater than 100 millirem per hour, but less
than or equal to 1000 millirem per hour), and locked high radiation areas (dose rates
greater than 1000 millirem per hour). These places were controlled through one locked

door leading to all of these areas. The licensee’s radiation protection technicians would

unlock the door and allow workers to perform work beyond the locked door without
continuous radiation protection oversight. The technicians would instruct the workers to
stay away from the areas with dose rates exceeding 1000 millirem per hour. The
workers were required to wear a TLD and SRD, but not a dose rate meter or an alarming
dosimeter.

Each individual area with dose rates exceeding 1000 millirem per hour was posted with
signs stating, "Caution, Locked High Radiation Area" and had a rope barricade. The
inspector expressed concern that the positive controls required by the locked door were
no longer effective when the workers were allowed to enter the area, yet no additional
controls were used to prevent unauthorized access to the areas with actual dose rates
greater than 1000 millirem per hour. The licensee used this method of access control for
the waste hold-up tank area, the fuel storage building truck bay, and the PAB filter cell.
The highest dose rates in these areas was 1500 millirem (at a distance of 12 inches from

~ the source) at the time of the inspection. The inspector identified this procedure as

inconsistent with the controls for personnel access to high radiation areas as stated in
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shall be performed when intakes were expected to exceed 20 Derived Air Concentration
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10 CFR 20. 1601 and the licensee’s Technical Specifications. Pendmg further review by
the NRC, this is considered an unresolved item. (URI 50-286/94-16- 01) ' _

Internal Exposure Control

The control of internal exposure was inspected through a review of the licensee’s

- procedures for the issuance of respiratory protection equipment and a review of the

internal exposure tracking system. The licensee’s internal dose tracking was maintained
on a computerized exposure tracking system. The system allowed the assignment of
internal dose from air sample results, bioassay results, or calculations. Although most
individuals did not meet the threshold dose for summing of external and internal dose, the
licensee was summing the total external dose and the effective internal dose for all
monitored individuals in the tracking system. The inspector found that the licensee had
an effective tracking system to control internal exposure.

The control of internal exposure was also inspected through a review of air sample
results, internal dose assignments, the presence of air sampling instruments in the work
locations, and the use of respirators or other engineering controls.

The licensee had procedural guidance that a formal respiratory protection ALARA review ‘

(DAC)-hours for individuals without the use of respiratory protection. The procedure

-also provided very good guidance for an informal ALARA review if intakes were

expected between 4 DAC-hours and 20 DAC-hours. The procedure outlined the
preference for engineering controls, the selection of the correct type of respiratory
protection, the use of respiratory protection equipment, and the method used to determine
whether the workers would receive more total exposure with or without respiratory '
protection. The radiation protection staff believed that in many circumstances the
individuals would receive more whole body exposure when wearing respirators than when
performing the same job without wearing respirators, and the historical data on some jobs
had shown very little internal dose potential. The licensee stated that respirator usage

had decreased from past practice w1thout a significant i mcrease in internal dose
assignments. :

Estimated internal dose was, assigned to workers based on the results of air samples in the .

work areas. Air sample results were calculated in DACs and multiplied by the time spent

by the worker in the area to obtain DAC-hours. After an individual had accumulated -

greater than 10 DAC-hours in a seven-day period, or 4 DAC-hours without wearing a

respirator, the individual was contacted for a bioassay determination. The dose |
caiculated from the bioassay replaced the estimated dose assigned from the air sample
results if the committed effective dose equivalent (CEDE) was greater than 10 millirem.
Otherwise, the results were recorded for tracking and trending purposes, but not assigned
to the individual. The licensee did not have any individuals who received greater than




7.0

-
10 DAC-hours, but whole body bioassays were performed on several individuals for
termination of work assignment or other reasons. '

The inspector examined the licensee’s review of an event where a small number of
workers received a minor intake. No individual received a CEDE dose greater than

10 millirem, so the results were logged, but not assigned in the exposure tracking system.
The NRC regulatory limit is 2000 DAC-hours or a total effective dose equivalent of
5000 millirem per calendar year. The internal dose assessments for this event were all
less than 10 millirem, and were the highest internal dose assessments for 1994. No
individuals were assigned any dose from bioassay determmatlon The licensee had not
assigned any internal dose for 1994.

During tours of the radiological controlled areas, the inspector observed air sampling
equipment being used in the work place when it was appropriate. The inspector also
observed that the air sampling equipment in the workplace had current calibration dates
and documented daily operational checks. Air filtration and air handling units were also
placed in many areas to provide better breathing air in potentially contaminated areas.
The inspector observed the units in all areas that required ventilation or filtration.

The licensee-maintained a bioassay program to verify the effectiveness of the respiratory
protection program and determine internal dose assessments. The program included
annual whole body counts for personnel with RCA access, whole body counts after
personnel radioactive contamination events, and random whole body counts for
individuals with RCA access for respiratory protection verification.

Overall, the inspector concluded that the licensee provided adequate control of internal
exposure to the workers through engineering or process controls. The licensee effectively
tracked and assigned internal dose and performed bioassay assessments when necessary.

. No safety concerns or violations of NRC regulations were noted.

Corrective Action, Self-Assessments, Audits and Appraisals

The inspector rev1ewed the licensee’s corrective action and self-assessment programs
through a review of documents and interviews with personnel. The program was of very
good quality and included audits and assessments performed by the RES Support group in
the White Plains office, assessments and program reviews performed by members of the
RES staff, and a radiological occurrence (or incident) report system. The inspector
reviewed the audits, surveillances and reports and noted some areas for improvement had
been identified in the radiological controls program, but did not note any major
programmatic weakness or violations. The licensee had taken timely and effective
corrective actions for most findings and recommendations. There was one radiological
incident and 19 radiological occurrences reported in 1994. The radiological incident
involved contamination found around the primary water storage tank. The occurrence
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reports documented worker contaminations, positive whole body count results, poor
worker practices, and radiological source control problems.

" The RES Support group performed program assessments and audits of various areas of

the radiological controls program including readiness for implementation of 10 CFR 20

- changes, effectiveness of implementation of 10 CFR 20 changes, training for

implementation of 10 CFR 20 changes, evaluation of the dosimetry processing program,
readiness for use of the interim radiological waste storage facility, and an overall
radiation protection program assessment. The assessments and audits were very detalled

- and identified some areas for improvement in the radiation protection program. The

areas reviewed involved recent changes to the program that provided the opportunity for
problems, errors, or mistakes. These assessments and audits further prepared the
licensee’s staff for implementation of these changes to the program. The inspector
reviewed the corrective actions for problems identified in the reports. The licensee had
taken timely and effective correctlve actlons for these items.

The licensee’s RES staff generated many program reviews and job-site checks during the
first part of 1994. These reports documented a review of various portions of the program -
by staff members. The inspector reviewed the job-site checklists and found some minor
areas for improvement that were corrected in a timely manner.

The inspector found that the licensee’s self-assessment and corrective action program was
continuing to document, track, and trend areas for improvement in the radiological
controls program. Timely and effective corrective actions were implemented. The
inspector noted no deficiencies or violations of NRC regulations in this area.

ALARA Program

The RES staff prepared ALARA reviews of jobs and tasks performed in the RCA.
ALARA reviews for major tasks and jobs were performed by the ALARA staff. Job v
supervisors and job planners were also included in ALARA reviews. The ALARA staff
had prepared a monthly report of activities and personnel exposures. The reports
summarized the work activities, personnel radiation exposures, and ALARA initiatives
during the outage period.

The licensee distributed periodic exposure tracking reports to keep the licensee’s staff
aware of personnel exposure to workers on each job and overall personnel exposure
totals. The licensee dose reports stated the total personnel exposure for all workers from
January 1 through May 31, 1994, was approximately 14.5 person-rem. Most of this
exposure was attributed to RES and Maintenance Department personnel for routine and
special maintenance activities during the extended shutdown. The total personnel
exposure goal for 1994 was 34 person-rem. With minimal radiological work scheduled
for the remainder of the year, the licensee expected the total annual exposure to be below
the annual goal. ‘ :




9.0

9.1

9.2

9.3

9

The inspector found the reports to be good quality with valuable information to the staff

-and radiological area workers. The licensee used planning, mock-up training, worker

education, and departmental accountability to develop exposure goals. The inspector
concluded that the program to maintain personnel exposures ALARA was very effective.
No deficiencies or violations of NRC regulations were noted.

Implementation of Revisions to 10 CFR 20
Planned Special Exposures |

The licensee had developed a procedure for the potential of a planned special exposure
(PSE). The PSE is an allowable exposure above the annual regulatory limit, that is to be
used in exceptional situations that meet specified criteria contained in 10 CFR 20.1206.
Although the licensee did not have any immediate need to use this procedure, the
licensee’s staff wanted the procedure in place should the need arise. The inspector
reviewed the procedure and found that the licensee had incorporated the criteria from

10 CFR 20.1206. The procedure was comprehensive and of very good quality.

Embryo/Fetus Dose

. The licensee had also developed a procedure to limit the dose to an embryo/fetus through

limiting the occupational radiation exposure to a declared pregnant woman (DPW). The
licensee had established an administrative limit of 400 millirem during the pregnancy
period for declared pregnant women. This is below the regulatory limit of 500 millirem
during the pregnancy period as required per 10 CFR 20.1208. The licensee also had
implemented an administrative limit of 100 millirem per month to avoid a substantial
variation above a uniform monthly exposure rate to the declared pregnant woman and her
embryo/fetus. The procedure and policy provided very good guidance to the radiological
controls personnel to maintain dose to a DPW, and her embryo/fetus, to below the limits
specified in 10 CFR 20.1208.

The license’s staff had monitored one declared pregnant woman during 1994. According
to the licensee’s dose records, the total dose to the worker from the time of declaration to
the time of her leave of absence was O millirem. The inspector concluded that the
licensee had effective controls to limit the exposure to the embryo/fetus in accordance
with the regulatory limit. -

Very High Radiation Areas

The licensee had identified one area where a potential VHRA could exist. This area was
in the vapor containment during power operations. The inspector could not verify the
controls since the unit was not operating at the time of this inspection. The licensee
planned to post a sign with the words, "Grave Danger, Very High Radiation Area" at the
two entrances to this area. The entrances were to have a double padlock that required
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two separate keys to open the doors. The keys were to be held by the Health Physics
General Supervisor and the Operations Shift Supervisor. Administrative controls required
a separate RWP and permission by both departments for entrance to the areas during

- power operations. The inspector determined that the licensee had planned appropriate

controls to prevent unauthorized entry.

~ No deficiencies or violations of NRC regulations were identified. This item will be

10.0

10.1

10.2

further reviewed during subsequent inspections after the licensee has implemented these
controls.

Other Items

The inspector reviewed a number of items that were referenced in earlier inspection
reports for completion or progress. Overall, the licensee had made good progress in
these areas and was continuing work toward completion.

External Dosimetry - Beta Energy Response

The inspector had previously noted one area of minor weakness concerning the QC
procedures for the Panasonic TLD system (reference NRC Inspection Report No.
50-286/93-15). Although the frequency and quantity of QC checks were adequate, the
TLD system was usually only tested with TLDs irradiated to a high energy photon
(cesium-137) source. Other radiation types and energies were encountered by personnel
working in the radiologically controlled area of the licensee’s facility. The TLD system
was tested biennially through the NVLAP proficiency tests for a variety of radiation types
and energies, but these tests d1d not mclude a beta energy in the range of the plant’s
average beta energy. :

The licensec’s’ staff had performed an evaluation on the beta response of the TLDs used
for personnel monitoring. A representative sample of TLDs was irradiated to a
Thallium-204 source and the results were analyzed. The Thallium-204 source has a beta
energy much closer to the plant’s average beta energy. The licensee determined that the
TLD system’s response to this beta energy was very close to the expected results. '
Although the beta exposures are a small portion of the plant’s total radiation exposure,
the TLD effectively monitored and reported the appropriate exposure from a low energy
beta source comparable to the beta energies encountered by workers. '

No safety concerns or violations of NRC regulations were identified.
MPC-hour/DAC-hour Tracking Program
The inspector noted in a previous inspection report (reference NRC Inspection Report

No. 50-286/93-15) some discrepancy in the records for MPC-hour assignments to
individuals. The licensee assigned and tracked MPC-hours obtained through air samples
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from airborne activity areas where individuals were working through the use of a MPC-
hour tracking log. The log was used to control access to airborne radioactivity areas and
to total MPC-hours for determination of further action. If the individual had a substantial
exposure to airborne radioactivity or was contaminated on the face or neck, the licensee
performed bioassay analysis (whole body count or fecal/urine specimen) to measure and
determine the radioactive uptake by the individual. The licensee calculated the radiation
exposure and assigned MPC-hours based on the bioassay. Guidance for the tracking of
the MPC-hours assigned from bioassay was not clearly stated in the licensee’s procedure.
In one case, an individual was conservatively assigned 10 MPC-hours in May 1992 based
on bioassay data, but the MPC-hours were not recorded on the MPC-hour tracking log
for the individual. The licensee staff agreed that the guidance for MPC-hour assignment
from bioassay was not clear. The staff drafted a correction to the procedure that clarified
this process.

Although the licensee now tracks air sample results in DAC-hours (see Section 6.0 of this
report), the concern could still be valid. As noted above, the licensee had revised the
procedure to address this concern. But, there had been no internal dose assignments

* since the procedure was changed. Therefore, the inspector will further review this item

during future inspections to ensure that the corrective actions were effective.
Personnel Contamination Tracking
The licensee had changed the requirement for all workers to wear protective clothing in

the RCA. The inspector had previously observed that the licensee should track and trend
the number of personnel contaminations to determine if the change resulted in more

. personnel contaminations. The licensee had been tracking and trending the total number

of personnel contaminations, and did not see any significant change over the past year.
The licensee stated their intent to continue to trend thlS data for potential unprovements in
the radiological controls program.

No safety concerns or violations of NRC regulations were identified.
Contaminated Oil Storage

The inspector verified that the licensee had performed a safety evaluation, as per
procedural requirements and 10 CFR 50.59, for the storage of oil in the interim
radiological waste storage facility. The evaluation had been written in August 1993 and
had been approved by the Plant Operating Review Committee (PORC) in September
1993.

The licensee was staging or temporarily storing the waste oil in the building until it could
be sent to a disposal facility. The inspector also verified that the oil had been removed
from the facility in preparation for the use of the facility for prepared and packaged
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fadiological waste. When the facility is used for this purpose, no combustible material
will be stored in the building. '

No safety concerns or violations of NRC regulations were identified.
Merlin-Gerin Alarming Dosimeters

Several recent problems had been identified at other facilities with the Merlin-Gerin
alarming dosimeter. Since the licensee also used this brand and type of dosimeter, the
inspector interviewed the HP supervisor concerning these problems. The supervisor
stated that they were aware of the problems and had taken corrective actions to eliminate
them. The licensee had received updated information and software from the
manufacturer to implement these corrective actions.

No safety concerns or violations of NRC regulations were identified.

Exit Meeting

A meeting was held with licensee representatives at the end of the,inspéction period on
June 30, 1994. The purpose and scope of the inspection were reviewed and the findings -
of the inspection were discussed.” The licensee acknowledged the inspection findings.




