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SUMMARY
Scope:

This routine, unannounced inspection of the licensee's radiation
protection (RP) program involved review of health physics (HP)
activities including program organization and staffing, self-
assessment programs, kP training, operational and administrative
controls, internal and external exposure monitoring and
assessments, radioactive material and contamination controls, and
ALARA program implementation. uin addition, actions related to
two recent licensee events and receipt of selected Information
Notices (INs) were reviewed.

Results:

The licensee's radiological protection program activities were
adequate to protect the health and safety of plant workers.
Routine external and internal exposure programs we:e effeccively
implemented. Personnel exposures, with the exception skin dose
associated with a hot particle event (Paragraph 5.b), were less
than 10 CFR Part 20 limits. Identified program strengths
included the Advanced Radiation Worker and Contractor HP
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Technician training programs, 1lnitlatives to xduvce respiratory

protection usage and increase engineering controls, good mater

control, and overall excellent housekeeping prac

weakness regarding the faillure to control acces

radiation areas (Deminc¢ralizer Alley and the
ontainuent) was identified.
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During Jdiscussions with licensee training representatives,
the inspector was informed that currently two HP technicians
were in initial training status. The technicians had
recently completed the first cycle of HP technician
training, which involved six months of classroom theoretical
instruction, and successful completion of Advanced Radiation
Worker (ARW) and Emergency Preparedness training. For the
remainder of the 42 month initial training process, the two
technicians will be performing inplant activities to include
completion of required Job Performance Measures (JPMs) and
self-study training.

During the recently completed Unit 2 outage, licensee
representatives stated that approximately 56 senior
technicians and 21 junior technicians were hired to
supplement the routine HP staff. The training and
gualifications of these contractor employees is discussed in
Paragraph 3.a.

Overall, the inspector did not note any concerns regarding
the HP organization and staffing. The staffirng appeared
stable and the minor personnel changes did not appear to
adversely impact conduct of RP activities.

No violations or deviations were identified.
Radiation Protection Training and Qualifications 783750)

10 CFR 19.12 requires, in part, that the licensee instruct
all individuals working in or frequenting any portion of a
restricted area in the health protection aspects associated
with exposure to radioactive material or radiation; in
prec-utions or procedures to minimize exposure; in the
purpose and function of protection devices emplovad; in the
applicable provisions of the Commission regulatic s; in the
individual's responsibilities; and in the availability of
radiation exposure data.

The inspector reviewed the licensee's training program for
ARWs and contractor HP technicians, as well as continuing
training for HP technicians.

a. Contractor HP Technician Training

Nuclear Standard TRNS-2704, Contractor Training and
Qualification, Revision (Rev.) 0, dated February 7,
1992, describes the requirements for determining,
verifying, and documenting the qualifications of
contractor employees to perform functions which could
potentially affect nuclear safety and plant
performance.
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The inspector discussed with licensee representatives
the theoretical test, site orientation training, and
JPM evaluatic.s as required for AN, 3.1 gqualified
contractor HP technicians. Licensee representatives
stated that senior technicians were required to
complete the theoretical test with at least a 70
percent grade prior to proceeding with the two day site
orientation training. Th2 orientation to site-specific
radiological work practices emphasized selected
practices, as well as selected generic station
administrative procedures, and required a successful
completion of a written examination with a 70 perceat
grade. Further, the inspector discussed and reviewed
with licensee representatives the JPMs used to evaluate
and to certify a worker's ability to perform specific
tasks.

The inspector reviewed resumes and verified compliance
with ANSI 3.1 requirements for selected contract HP
technicians. The inspector alsoc reviewed training
records for these selected ANSI-gqualified contract
technicians and verified successful completinn of the
theoretical examination, site orientation training and
the associated examination, and JPMs, which included
conducting routine radiation and contamination survey 3,
hot particle surveys, containment surveys, and
providing radiological work coverage.

The program for contract HP technician training
ippeared comprehens ‘e and was considered a HP program
strength.

No violations or deviations were identified.
HP Technician Continuing Training

The inspect-- reviewed the HP continuing training
program. The inspector noted that the training program
was designed to upgrade skills, as well as maintain
employees knowledgeable of plant modifications and
procedures, and familiarity with relevant industry
experience and technological changes. The inspector
was informed that course content was influenced by
assessments that are performed annually. The HP group
provided their suggestions and recommendations for
training topics during these assessments.

The inspector reviewed the 1992 HP continuing training
schedule and noted that the 160 hours of scheduled
training included such topics as new instrumentation,
procedure revisions, Emergency Plan and Monitoering Team
training, industry events, plant systens, and 10 CFR 2T
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revisions. Licensce representatives stated that the
next cycle of continuing training would include a
discussion of the Unit 2 refueling barrier incident
(Par .~voh 8.a).

No violations or deviations wevre identified.
Advanced Radiation Worker (ARW) Training

The inspector reviewed and discussed ARW training with
cognizant licensee representatives. The inspector
noted that ARW training had been separated into two
levels with Level 1 training geared towards workers
requiring access to high radiation areas (HRA) for the
purpose of walkdowns, planning, minor testing, and
sampling; whereas level 2 was designed for workers
requiring HRA access for the purpose of performing
gystem or component maintenance in the area.

The inspector reviewed course outlines and noted ¢« .o~
the two day Level 1 %*raining qualified workers t¢ .=
selected radiation monitoring instirumentation to
determine gamma radiation dose rates, to access KRAs
and locked HRAs without continuous HP coverage, and to
package and transport radioactive material in selected
situations. 1In addition to these Level 1 tasks, during
a four day training period, Level 2 workers were
gualified to use selected radiation monitoring
instrumentation to determine beta radiation dose rates,
to obtain samples for determining airborne
radioactivity concentrations, &and to document
ragdinlogical survey data on the appropriate HP forms.
Licensee representatives stated that half of the
training time was spent in the classroom covesing
fundamentals while the remainder of training inveolved
practical and actual inplant exercises.

The inspector was informed that at the time of *the
onsice inspection, 374 workers were ARW qualified.
Whereas previously each worker was receiving ARW
retraining annually, the licensee's revised ARW
training program regquired complete retraining every
three years with plant identified needs discussed and
implemented during the two year period prior to
retraining.

The inspector considered the ARW training program to be
appropriately inclusive, indepth of radiation
protection topics, and a strength to the overall HP

program.

No violations or deviations were identified.
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The inspector concluded that the licensee monitored
whole body and extremity doses adequately and these
exposures were within 10 CFR 20 limits.

No violations or deviations were identified.
Exposure to Skin

Licensee Health Physics Procedure HP-€.1.20, Personnel
Contamination Monitoring and Decontamination, dated
November 1, 1990, requires that a skin dose assessment
be initiated if skin particle contamination greater
than 100,000 disintegrations per minute (dpm) is
detected. Procedure HP 6.1.21, Contaminated Skin Dose
Assessment, dated November 1, 1990, details guidance
for determining skin dose due to surface contamination.

The irspector reviewed a March 28, 1992, hol particle
contamination event involving an HP technician
providing job coverage for Unit 2, "A" steam generator
tube pulling activities. The hot particle was detected
by a whole body frisker upon exiting the RCA, and was
located on the technician's forehead. The particle was
easily removed and was visible to the naked eye. The
initial skin dose estimate from the hot particle was
calculated by the licensee as 49.433 rem and 17.155
i.Ci-hours based on an isotopic analysis of the particle
and a 3.22 hour exposure time (primary contributors
were Zirconium-95 and Niobium=95). The duration of
exposure was conservatively determined based on the
period from which the technician assisted two steam
generator maintenance workers in removal of their outer
clothing ané when the particle was removed from his
forehead. Due to the initial skin dose assessment of
greater than 30 rem, the licensee appropriately made a
24-hour NRC notification in accordance with 10 CFR
20.403(b) (1) .

Subsequent reassessment of the dose to the skin was
performed by the licensee to account for the large
particle size, approximately 400 um in diameter and 50
ym thick, and self-absorption of the betas by the
particle. Beta absorption factors were determined
experimentally by attenuating the beta emissions from
the particle using plastic foils, calculating
absorption coefficients for each range of low, medium,
and high energy beta, and applying the factors to the
ratio of each energy range at the surface of the
particle. The resultant self-absorption was determined
to be 59.6 percent, with a final skin dose estimated to
be 21.242 rem. Comparison with the draft VARSKIN=-2
computer model by the licensee yielded a skin dose of
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beta dose delivered to the skin. Following evaluation
of the TLD response, the licensee amended the algorithm
for wvhole body dose determination to account for the
change in beta dose to the lens of the eye. The

rrent factor being used by the licensee is 4 perceat,
1s compared to the previous 5 percent.

The inspector noted that the licensee's algorithm for
whole body dose assessment accounted for penetrating
gammas, neutrons, any additional calculated dose, and
the calculated fraction of the beta skin dose as
determined as contributing to lens of the eye dose.
For selected exposure records reviewed, the inspector
verified that the calculated beta skin dose fraction
contributing to the lens of the eye dose was added to
all whole body dose measurements. Following
discussions with dosimetry personnel, the inspector was
informed that the whole body dose algorithm did not
account for any lens of the eye shielding. The
inspector informed the licensee that the methodology
used for determining the TLD's response to beta
radiation and for adjusting the whole body dose
algorithm to account for beta dose to the lens of the
eye was appropriate.

No violations or deviations were identified.
Internal Exposure Controls (83750)

10 CFR 20.103(a) (1) states that no licensee shall possess,
use, or transfer licensed material in sucn a manner as to
permit any individual in a restricted area to inhale a
quantity of radiocactive material in any period of one
calendar quarter greater than the quantity which would
resul . from inhalation for 40 hours per week for 13 weeks at
uniform concentrations of radiocactive material in air
specified in 1r CFR Pbart 20, Appendix B, Table 1, Column 1.

a. Respiratory Protection

10 CFR 20.103(c) (2) permits the licensee to maintain
and to implement a respiratory protection program that
includes, at a minimum: air sampling to ide..tify the
hazard; surveys and biocassays to evaluate the actual
exposures; written procedures to select, fit and
maintain respirators; written procedures regarding the
supervision and training of personnel and issuance of
recor” 3; and determination by a physician prior to the
use of respirators, that the individual is physically
able to use respiratory protective equipment.
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October 1, 1985, and HP-5.2B.20, dated October 1, 1985,
provide guidance for biocassay evaluation and
calculation of intakes based on bicassay results,
respectively.

The inspector reviewed selected records for the period
January 1 through March 31, 19%2, for individuals
reported to have positive facial contamination. For the
cases evaluated, special whole body analyses were
conducted in accordance with procedural requirements.
The maximum intake noted by the inspector was
approximately 1.12 percent Maximum Permissible Body
Burden (MPBB) for Cobalt-60 which corresponded to 7.18
Maximum Permissible Airborne Concentration - hours
(MPC,-hrs) .

The inspector reviewed the licensee’s methodolgy for
tracking MPC,-hr assignments based on either airborne
radiocactivity measurements or biocassay results. For
the first quarter 1992, the inspector noted -hat MPC,-
hrs were tracked for personnel based on - ling 7-
congecutive day period, as required by i. <SR
20.103(b) (2). As of March 31, 1992, the maximum 7-day
cumulative MPC,-hr assignment was 9.6, below that
requiring evaluation. Hower 'r, during the record
review, the inspectcr noted that whern MPC -hr
calculations were performed for an individual using air
sampling and followup biocassay analysis related to the
same exposure period that both MPC,-hr values were
assigned to the individual for tracking purposes. The
inspector discussed witn licensee representatives that
although this method of assigning both values was
conservative, an assessment of which value represents
the most accurate reflection of exposure should be
determined and assigned for each case. Licensee
representatives agreed co evaluate this methodolgy for
revision.

Based on the above, the inspector concluded that no
internal contaminations in excess of 5 percent MPBB or
the 40 MPC,-hr control limit requiring an evaluation
had been identified for calendar year 1991 or year-to-
date 1992,

No viclations or deviations were identified.
Instrumentation

The inspector reviewed calibrat:on records and quality
control (QC) checks for the licensee’s standup whole

body counting system. The counter was last calibrated
May 22, 1991, following movement of the counter from
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the In-process Center to Dose Control Office located
just outside the plant protected area, In addition,
the inspector revi~. 2d recently performed daily energy
calibrations using xuropium-152, efficiency checks, and
background checks as well as historical data for the
period August 1991 %o present. The inspector noted no
concerns regardj g system stability, and calibration
and QC checks were conducted .n accordance with
licensee approved procedures.

No violations or deviations were identified.

T+ Operational and Administrative Controls (83750)

a.

Radiation Work Permits (RWPs)

The inspector reviewed selected routine and outage RWPs
for appropriateness of the radiation protection
requirements based on work scope, location, and
conditions.

In particulay, the inspector reviewed RWP 92-2-1279,
Cut and Removal of Tubes from "A" Steam Genevator Hot
Leg. The RWP, »s well as its associated pre-job
briefing, appropriately addressed radiological concerns
and provided for appropriate HP monitoring and
surveying throughout the job. Pre-job ALARA reviews
contained appropriate ALARA recommendations, and the
inspector verified that workers using the RWP attended
the pre-job briefing. 1In general, the RWPs reviewed
required proper protective clothing, respiratory
protection, and dosimetry. The inspector noted that
the ALARA committee performed post-job reviews which
included recommendations for improvements.

The inspector found the licensee's program for RWP
implementation to adequately address radiological
protection concerns, and to provide for proper control
measuves.

No violations or deviations were identified.
Termination Reports

10 CFR 20.408(b) and 10 CFR 20.409(b) regquire that the
licensee make a repcrt to the Commission, and notify
the individual involved, of the radiation exposure of
each individual who has terminated employment. The
report is to be furnished within 30 days after the
individual's exposure is determined by the licensee or
90 days after the date of termination of employwent or
work assignment, whichever is earlier.
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measurement was approximately 6 inches from the
containment wall. Dose rates at approximately the mic~-
point of the scaffold platform were determined to be
100 mR/hr. Barriers were immediately erected and
locked. Further, surveys of the area determined that
the dose rate at 12 inches from the containment wall
was approximately 500 mR/hr.

The scaffold was erected on March 19 to support welding
work, and all work was completed prior to initiation of
fuel movement on March 22. Licensee representatives
stated tiat no further work was scheduled to be
performed in the area, and a request had been initiated
to remove the scaffold upon completion of the wr -
(seven days were allowed for removal). The inspector
noted that had new work been initiat2d on the
scaffolding, RWP 92-2-1162 would have required a HP
radiation survey.

The inspector determined that altliough dose rates in
excess of 1000 mR/hr were identified in the vicinity of
the scaffold, genera) area dose rate criteria requiring
the area to be secured were not met in that 12 incres
from the wall the dose rate was 500 mR/hr. Licensee
representatives also informed the inspector that the
area with the maximum dose rates was accessikle only if
a worker climbed the ladder and leaned sideways from
the ladder toward the containment wall, exposing the
head to the radiation stream. Further, the inspector
was informed that the entire 216' level of containment
was posted and controlled as a high radiation area at
the time of the event, in accordance with procedures.

Licensee corrective actions associated with the second
event included cessation of fuel movement to
investigate the status of all refueling barriers and
potentially elevated dose rates, and “he RWP 92-2-1214
checklist, 2-OP-4.1, and 1-OP-4.1 were revised to
include verification that restricted areas are not
breached by ladders, scaffolding, or other access

| devices. The licensee also proposed painting the

| floors, walls, arnd overhead of *he refueling barrier
zones to warn workers of transient high doses. The
licensee's response and corrective wctions associated
with this event were considered satisfactory, and no
violations of NRC requirements were identified.

In addition to the above, the inspectcr reviewed the
| licensee's recent past performance related Lo locked
i high radiation area access controls. On October 7,
| 1991, the 'imensee identi:ied an instance in which a
| lockea hi. adiation area door in the Demineralizer

e i e






20

Evaluation of selacted surveys posted at the RCA
entrance found them to be current and appropriately
documented. Further, the inspector noted that the
licensee had i~stituted the posting of current surveys
adjacent to high radiation areas within the plant to
provide additional access to radiologi-al information
for workers entering these areas. During plant tours,
the i(nspector noted the supplemental surveys to be
informative and consistent with the data posted at the
RCA entrance.

During facility tours, the inspector independently
verified radiation levels in various auxiliary building
locations and other areas of the RCA. The inspactor
noted that in all caces, areas were posted and
safeguarded in accordance with the radiation hazards
present.

No violations or deviations were identified.
Area and Personnel Contamination

The licensee maintained approximately 96,000 square
feet (ft?) excluaing containment, as radiologically
controiled. As of April 24, 1992, the contaminated
area tracked by the licensee was approximately 2545
ft?, of which 515 ft? was contaminated due to ongoing
maintenance activities. This equates to about 2.6
percent contaminated floor space. During tours, the
inspector observed a very clean plant, good asaterial
control, and overall excellent housekeeping practices.

ag of April 20, 1992, approximately 117 personnel
contaminations (PCEs) hed occurred in 1992 compared to
a prorated goal of 123 for the same period.

Discussions with licensee representatives and review of
1992 monthly PCE reports revealed that although the
overall goal for PCE occurrence was met, an increase in
the number of head, face, and neck contaminations was
experienced. As discussed in Paragraph 6.b this was
primarily attributed to decreased respirator usage as
well as increased outege work scope and 0,03 percent
failed fuel. Licensee management focus on PCE
reduction was evident by the continued implementation
of one~on-one sessions with each worker who becomes
contaminated.

No violations or deviations were identified.

I R e R P e T
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d. Radiation Detection and Survey Instrumentation

During facility tours, the inspector noted that in-use
survey instruments and whole body friskers within the
RCA were operable and displayed current calibration
stickers. In addition, background radiation levels at
survey locations were obsevved to be within an
acceptable range.

No violations or deviations wvere identified.

Program for Maintaining Exposures As Low As Reasonably
Achievable (ALARA) (83750)

10 CFR 20.1(c) states that persons engaged in activities
under licenses issued by the NRC should make every
reasonable effort to maintain radiation exposures as low as
reasonably achievable.

T e inspector reviewed the license's program to maintain
occupational exposures ALARA. During discussions with
licensee representatives the inspector was informed that the
cumulative dose for 1991 wis approximately 629 rem which
exceeded the licensee's original annual goal of 513 rem.
Due to three forced outages and increased work scope during
the July 1991 scheduled Unit 1 outage, the licensee revised
the annual goal for 1991 to approximately €30 rem., The
licensee's cumulative dose goal for 1992 is 979 rem. For
the first quarter of 1992, the licensee accumulatad
approximately 450 rem during the time period that the
licensee had a forced Unit 1 outage and a scheduled Unit 2
refueling outage. The inspector was informed that general
area dose rates in certain areas of the Unit 2 containment
building were as much as 50 percent greater than expected
due to 0.03 percent failed fuel associated source te
probleme. Based on the inspector's review of the 1%».
outage work scope and associated exposures, the licensee wrs
informed that their program for maintaining personnel
exposures ALARA during outage activities appeared to be
functioning adequately.

The¢ inspector discussed with licensee representatives a 1988
ALARA suggestion, 88-014, submitted on April 6, 1988,
related to HRAs created in the containment buildings during
gpent fuel transfers. The suggestion discussed and provided
cost-benefit analyses for three types of shielding for
construction around the spent fuel transfer tube. Accord.ng
to the suggestion, shielding the transfer tube would
reduce/eliminate man-hours for HRA barricade construction,
radwaste generation due to barricades, and interruption and
delays of outagea jobs due to HRA levels during spent fuel
movements. The most expensive of the three shielding types
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was estimated to cost $8300 for implementation with a
projected annual man-rem savings of 900 mrem. Since the
suygestion was submitted in April 1988, final decision for
the Station ALARA Committee's (SACs) acceptance/rejection
haud been pending since August 1988 awaiting an Engineering
Work Request (EWR) evaluation. The inspector noted two
requests by the ALARA group in February 1990 and June 1991
for EWR evaluation. The inspector discussed with HP and
licensee managemant the need for f nal decision on the ALARA
suggestion especially in relation co the recent TS violation
involving HRA access contreol during spent fuel transfers
(Paragraph 8.a).

In addition, the inspector reviewed and discussed the
licensee's Five Year Source Term Reduction Plans, to include
Resistance Temperature Detector removal, stellite valve
replacements, chemical decontamination, and removal of
abandoned/inoperative equipment, particularly the waste
sclids area pump skid. For the waste solids pump skid, the
inspector noted that since 1979 seven work orders and EWRs
had been requested for pump upgrades/replacement. The
inspector was informed by ALARA representatives that undue
exposu: .. was accumulated each year due to maintenance
activities and manual operation. The inspector =ncouraged
licensee management to pursue timely implementation of
source term reduction initiatives.

No violations or deviations were identified.

Onsite Followup of Written Reports of Non-routine Events
(92700)

a. (Closed) Licensee Event Report /LER) 50~339/92-008-00:
Contamination by Hot Particle Resultel in Exceeding
Skin of Whole Body Dose Limit. The inspector reviewed
the licensee's initial assessment, reporting, and
followup evaluations associated with the March 28,
1992, hot particle event, As discussed in detail in
Paragraph 5.b of this report, the licensee's
evaluations and actions appeared appropriate with
respect to the event,

b. (Closed) LER 5C~-339/92-006~00: Refueling Barrier to a
High Radiation Area not Locked. The inspector reviewed
the event details, the licensee's evaluation, and
corrective actions aswociated with the failure to limit
access to an area of the Unit 2 containment which
experienced transient dose rates ranging from 10 to 12
R/hr during irradiated fuel movement. As discussed in
detail in Paragraph 8.a f this report, the failure to
secure the area to limit access during fuel transfer
was ideniified as a non-cited viol: ‘on of TS 6,12.2.

g s S e
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Information Notices (92701)

The inspector determined that tne following INs had been
received by the licensee and reviewed for applicability.

- IN 90«81: Fitness-For-Duty
- IN 90-82: Requirements for Use of NRC Approved

Transport Packages for Shipment of Type A Quantities of
Radicactive Material

- IN 91-10: Summary of Semiannual Program Performance
Reports on Fitness~For-Duty (FFD) in the Nuclear
Industry

- IN 9i-35: Lape.ing Requirements for Transporting

Muiti-Hazard Radicactive Materials
- IN 91-36: Nuclear Plant Staff Working Hours
- In 91-37: Compressed Gas Cylinder Missile Hazard

- IN 91-39: Compliance with 10 CFK Part 21, "“Reporting
of Defects and Non-compliance"

- In 91-40: Contamination of Nonradioactive System and
Resulting Possibility for Unmonitored, Uncontrolled
Releage to the Environment

- IN 88-63, Supplament 2: High Radiation Hazards from
Irradiated Incore Detectors and Cables

- IN 91-60: False Alarms of Alarm Patemelers Because of
Radiofrequency Interference

- IN 91-65: Emergency Access to Low-Level Radioactive
Waste Disposal Facilities

- IN 91-76: 10 CFR Parts 21 arnd 50.%5(e) Final Rules
- IN 91-77: Shift Starfing at Nuclear Power Plants
Exit Interview (83750, 92701, 92700)

The inspection scope and results were summarized on April
24, 1992, with those persons indicated in Parayraph 1 above.
The general pragram areas reviewed and the non-cited
violation identified duriny this inspection and listed below
were discussed in detail. Licensee representatives
acknowledged the inspector's comrents and no dissenting
comments were received.

B e s et
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The inspector informed licensee reprasentatives that

alt v gh proprietary information was reviewed during this
insp. stion, such material would not be included in the
report.

Ttem Number Description and Reference

50-338, 339/92~12~01 Non-Cited Violatiun: Failure
to limit access to areas with
dose rates in excess of 1000
mR/hour as required by TS
6.12.2., Licensee corrective
actions completed prior to the
end of the onsite inspection
(Parayrapn 8.a) .



