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EXECUTIVE SUMMARY

Washington Nuclear Project-2
NRC Inspection Report No. 50-397/99-03

This announced, routine inspection covered external and internal exposure controls, controls for
radioactive materials and contamination, surveying and monitoring activities, radiation
protection oversight activities, and the as Iow as is reasonably achievable (ALARA)program

Plant Su ort

Overall, radiation protection activities were conducted well and demonstrated an
improving trend. Decontamination of contaminated areas was effective in that the total
number of contaminated areas was reduced from 77 to 56 since October 1998.
Radiological areas were controlled and posted as required. Radiation work permits and
radiological surveys were clearly written and provided accurate radiological conditions
and established proper radiological controls. Portable radiation survey instrumentation
and personnel contamination monitors were calibrated and response checked at the
frequencies required by station procedures using National Institute of Standards and
Technology traceable sources (Sections R1.1 and R1.2).

Housekeeping in the radiological controlled area was good. Equipment was stored in an
orderly manner, areas were free of debris, and potentially contaminated trash was
properly stored in labeled containers (Section R1.1).

Several air sampler heads were identified in poor material condition; however, the
licensee took prompt corrective actions to correct the deficiencies (Section R1.2).

Poor pre-job planning and preparation for control rod hydraulic control unit
refurbishment caused a significant underestimation of projected man-hours and
personnel exposure. Specific licensee-identified deficiencies included not using a
dedicated team as originally planned, ineffective mock-up training, no formal ALARA
review of the job performed, inadequate procedural guidance, and ineffective use of
industry experience (Section R1.3).

The Senior Site ALARACommittee was actively involved in reducing station dose by
implementing short- and long-term initiatives. The station 3-year average exposures
have shown a declining trend since 1996; the 3-year average dose dropped from 565
person-rem in 1996 to 303 person rem in 1998. The station established challenging
dose goals of 203 and 53 person-rem for 1999 and 2000, respectively (Section R1.4).

The licensee performed a thorough evaluation of the radiation protection program in the
past 8 months as indicated by five quality assurance surveillances, two quality
assurance technical assessments, and six radiation protection department self
assessments. These evaluations were probing and comprehensive and provided
management with accurate information on radiation protection program effectiveness
(Section R7).
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IV. Plant Su ort

R1 Radiological Protection and Chemistry Controls

R1.1 External Ex osure Controls

a. Ins ection Sco e 83750

The inspector int'erviewed radiation protection personnel and reviewed the following:

Control of high and high-high radiation areas
Radiological posting
Radiological controlled area access controls
Dosimetry use by radiation workers

b. Observations and Findin s

During tours of the radiological controlled area, the inspector determined that high and
high-high radiation areas were controlled and posted as required. Personnel were
observed processing into the radiological controlled area utilizing the appropriate
radiation work permit corresponding to the work activities being performed. Personnel
were knowledgeable of the radiological conditions and controls in assigned work areas.
Dosimetry was observed to be properly placed on radiation workers.

Radiological surveys were performed by qualified personnel with no deficiencies noted.
Sampled surveys were clearly written and contained the appropriate information to
inform the worker of the radiological conditions. Reviewed radiation work permits
provided accurate radiological conditions and appropriate radiological controls to protect
the workers from radiological hazards.

Pre-job briefings were observed for control rod hydraulic control unit refurbishment work.
The briefings adequately covered the radiological conditions of the work area and the
use of low dose waiting areas to maintain personnel exposures ALARA. The briefings
also covered contamination controls to be followed, since the work area was potentially
contaminated. Overall, observed pre-job briefings were good.

The inspector observed work performed on the hydraulic control units. Workers utilized
the appropriate protective clothing as required by the radiation work permit. The
inspector also noted that appropriate continuous health physics coverage was provided
to support the workers.

Housekeeping in the radiological controlled area was good. Equipment was stored in an
orderly manner, areas were free of debris, and potentially contaminated trash was
properly stored in labeled containers.
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Conclusions

Overall, the external exposure control program was effectively implemented. Personnel
wore dosimetry properly. Radiological areas were controlled and posted as required.
Radiation work permits and radiological surveys were clearly written and provided
accurate radiological conditions and proper radiological controls. Pre-job briefings
adequately informed the workers of the radiological conditions and controls required to
,maintain personnel exposures ALARAand'prevent personnel contaminations.
Housekeeping in the radiological controlled area was good. Equipment was stored in an
orderly manner, areas were free of debris, and potentially contaminated trash was
properly stored in labeled containers.

Control of Radioactive Material and Contamination Surve in and Monitorin

Ins ection Sco e 83750

The inspector reviewed the following: ~

Portable survey instrument calibration
Personnel contamination monitor and whole-body counter calibration
Release of radioactive material from the radiological controlled area
Contamination area control
Airsampling

Observations and Findin s

The inspector verified that portable radiation survey instruments were properly calibrated
and response checked at the frequencies required by station procedures. The inspector
observed a health physics technician calibrate a personnel contamination monitor. The
technician properly followed an approved procedure and used a radiation source
traceable to MIST (National Institute of Standards and Technology). The licensee was
in the process of evaluating the use of a cobalt-60 source, for calibrating the personnel
contamination monitors, in place'of a technetium-99 source. The inspector determined
that this was an improvement, since cobalt-60 was the predominant nuclide of interest
for detecting personnel contaminations at the facility.

The inspector was informed that no internal uptakes of radioactive material had
occurred since the last inspection; therefore, no internal dose assessments were
performed for review. The inspector reviewed the calibration records for the whole-body
counter and noted no deficiencies. Calibrations were performed at the required
frequency utilizing a mixed gamma source traceable to NIST.

The inspector noted that personnel exiting the radiological controlled area used the
personnel contamination monitors properly. Materials released from the radiological
controlled area were observed to be properly surveyed using calibrated radiation
detection instrumentation. Radiation protection personnel stationed at the radiological
controlled area egress point provided appropriate and timely guidance to workers who
alarmed monitors or needed assistance. Personnel contamination events were handled
and recorded in accordance with station procedures.



-5-

During a tour of the licensee's storage area for air sampling equipment, the inspector
identified several air sampler filter heads that were in poor material condition. Examples
included filter heads that did not properly seal the charcoal cartridge resulting in the
potential for air being sampled to bypass the cartridge. Selected air sampler filter heads
had inner and outer 0-rings that were worn and cracked. The inspector also noted
selected air sampler filter heads that were coated with purple paint, resulting in

significantly damaged 0-rings. Upon informing the licensee of these findings, prompt
corrective actions were taken to remove the defective sampler heads from service and
verify that the remaining sampler heads were acceptable for use. No defective air
samplers were used to collect air samples during the inspection.

Since the last NRC inspection performed June 1-5, 1998, the licensee had implemented
a new program for tracking and evaluating contaminated areas for decontamination.
The inspector noted that the new program had effectively reduced the existing
contaminated areas in the radiological controlled area from 77 in October 1998, to 56 as
of March 1999. The licensee plans to decontaminate nine additional areas during the
next outage scheduled for April 1999.

Conclusions

Portable radiation survey instrumentation and personnel contamination monitors were
calibrated and response checked at the required frequencies using NIST traceable
sources. Several air sampler heads were identified in poor material condition; however,
the licensee took prompt corrective actions to correct the deficiencies. Decontamination
of contaminated areas was effective, Since October 1998, the number of contaminated
areas was reduced from 77 to 56.

Plannin and Pre aration 83750

Ins ection Sco e 83750

The inspector reviewed the licensee's planning and preparation for control rod hydraulic
control unit (HCU) refurbishment work.

Observations and Findin s

On January 18, 1999, the licensee commenced work on the first of 60 HCUs. According
to the original projections, each HCU refurbishment required approximately 13 man-
hours to complete, with a dose estimate of 50 millirem. Refurbishment of the first HCU
was completed on January 25, 1999, and required 160 man-hours to complete which
resulted in a collective personnel dose of 382 millirem. The second HCU, performed
January 24-29, 1999, required 97.2 man-hours to complete and resulted in a collective
dose of 259 millirem. On January 29, 1999, the licensee stopped work on the HCUs
because the man-hours and personnel collective dose did not meet management's
expectations.

The inspector interviewed maintenance department personnel, a system engineer, and
radiation protection ALARAplanners associated with the planning and performance of
HCU refurbishment. The inspector was informed that several deficiencies resulted in
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the HCU work failing to meet the pre-job planning estimates. Licensee-identified
deficiencies included not using a dedicated team as originally planned, ineffective
mock-up training, no formal ALARAreview of the job performed, inadequate procedural

guidance, and ineffective use of industry experience.

The inspector determined that the licensee had performed a thorough evaluation of the

root causes for the HCU refurbishment work planning and execution problems. The
licensee had initiated seven problem evaluation requests to address specific
deficiencies that were identified during the hydraulic control unit maintenance
activitities.

The inspector noted that prior to the HCU refurbishment work resuming, the licensee
performed effective mock-up training, established a dedicated team to perform the job,
evaluated and reduced the job scope, and installed temporary shielding. These
initiatives resulted in lowering the man-hours for the subsequent HCU job to
119 man-hours, with a collective personnel exposure of 153 millirem.

Conclusions

Poor pre-job planning and preparation for control rod hydraulic control unit
refurbishment caused a significant underestimation of projected man-hours and
personnel exposure. Specific licensee-identified deficiencies included not using a
dedicated team as originally planned, ineffective mock-up training, no formal ALARA
review of the job performed, inadequate procedural guidance, and ineffective use of
industry experience.

Maintainin Occu ational Ex osure ALARA

Ins ection Sco e 83750

Senior site ALARAcommittee activities
ALARAgoals/results
ALARAinitiatives

Observations and Findin s

The inspector attended a Senior Site ALARACommittee meeting on March 17, 1999.
The committee discussed the strategy for reducing site collective personnel exposure.
The strategy implemented both short- and long-term projects and initiatives that were
planned for the site to reach projected ALARAgoals. Examples of these activities
included proposed shielding and flushing projects, a decontamination plan for
contaminated areas, chemistry controls, and implementation of a 24-month fuel cycle, in

lieu of the previously implemented 12-month fuel cycle. The committee was well
attended by major departments, and discussions were organized and focused.

The yearly and 3-year average site dose for 1996-1999 are shown below. The inspector
noted that the licensee continued to show improvement in reducing collective personnel
yearly exposures. The licensee stated that after 1999, refueling outages would be
performed once every 2 years, rather than every year. The licensee expected this
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operational change to significantly lower its 3-year average site dose starting in 2000.
The licensee projected a site dose of 53 person-rem for 2000.

Year

Yearly site
dose

3-Year
Average site

dose

1996

370

565

1997

248

360

1998

290

303

1999

203

247

1999 exposure projection

c. Conclusions

The Senior Site ALARACommittee was actively involved in reducing station dose by
implementing short- and long-term initiatives. Three-year average station dose has
shown a declining trend since 1996 in that the average dose has been reduced from
565 person-rem in 1996 to 303 person rem in 1998. The station has developed
challenging dose goals for 1999 and 2000 of 203 and 53 person-rem, respectively.

R4 Staff Knowledge and Performance in Radiation Protection and Chemistry

The inspector interviewed selected radiation protection department staff and determined
that personnel were knowledgeable of regulatory requirements. The inspector noted
that the radiation protection staff was well experienced. At the time of the inspection,
the radiation protection staff had 34 personnel who were NRRPT (National Registry of
Radiation Protection Technologists) qualified. The inspector was also informed that
there were three certified health physicists on staff.

R7 Quality Assurance in Radiation Protection and Chemistry Activities

a. Ins ection Sco e'3750

The inspector reviewed the following radiation protection evaluations performed since
June 1, 1998:

5 Quality Assurance surveillances
2 Quality Assurance technical assessments
6 Radiation Protection Self Assessments
Selected problem evaluation reports

Observations and Findin s

The inspector determined that the licensee had performed a thorough evaluation of the
radiation protection program, as indicated by the significant number of evaluations
performed since June of 1998. Quality assurance surveillances and technical
assessments were probing and comprehensive, and provided management with an
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accurate assessment of the radiation protection program effectiveness. Radiation
protection self assessments were also probing and provided a good insight into specific
radiation protection program areas. Implementation of suggested improvement items
was tracked by the licensee's corrective'action process.

The inspector noted that the licensee's identification threshold for generating problem
evaluation reports was proper. The licensee effectively evaluated problems and took
appropriate and timely corrective actions. No negative trends were identified by the
inspector during this review.

Conclusions

The licensee performed a thorough evaluation of the radiation protection program in the
past 8 months as indicated by the performance of five quality assurance surveillances,
two quality assurance technical assessments, and six radiation protection department
self assessments. The quality assurance audits and surveillances, and the radiation
protection department self assessments were probing and comprehensive, and
provided management with accurate assessment of the radiation protection program.

RS Miscellaneous Radiation Protection and Chemistry Issues

The Severity Level IV violations listed below were issued in Notices of Violation prior to
the March 11, 1999, implementation of the NRC's new policy for treatment of Severity
Level IV violations (Appendix C of the Enforcement Policy). Because these violations
would have been treated as Non-Cited Violations in accordance with Appendix C, they
are being closed out in this report.

Violation 50-397/9807-02: Failure to surve: This violation is in the licensee's corrective
action program as PER's (Problem Evaluation Request) 298-0538, 298-0417, and
298-0514.

Violation 50-397/9810-01: Failure to follow ALARAre uirements: This violation is in the
licensee's corrective action program as PER 298-0810.

V. Mana ement Meetin s

X1 Exit Meeting Summary

The inspector presented the inspection results to members of licensee management at
an exit meeting on March 18, 1999. The licensee acknowledged the findings presented.
No proprietary information was identified.





ATTACHMENT

PARTIALLIST OF PERSONS CONTACTED

Licensee

I. Borland, Radiation Protection Support Supervisor
B. Crow, Radiation Protection Administrative Assistant
D. Hillyer, Radiation Protection Manager
J. Hunter, Radiation Protection, ALARA/Assessments
P. Inserra, Licensing Manager
S. Lampi, Health Physics Craft Supervisor
M. Laudisio, Quality Assurance Technical Specialist
J. McDonald, Plant Production Manager
C. Nordhaus, Health Physics Craft Supervisor
D. Perry, Radiological Operations Supervisor
J. Peters, Assistant Radiation Protection Manager

NRC

J. Spets, Resident Inspector

INSPECTION PROCEDURE USED

83750 Occupational Radiation Exposure

LIST OF ITEMS OPENED AND CLOSED

Closed

50-397/9807-02

50-397/9810-01

VIO Failure to survey

VIO Failure to followALARAprogram requirements

LIST OF DOCUMENTS REVIEWED

Quali Assurance Surveillances and Technical Assessments

'echnical
Assessment 298-018 Phase 1

Technical Assessment 298-018 Phase 2

Surveillance Report 298-039

"Thermoluminescent Dosimeter Processing,"
June 11, 1998

"Thermoluminescent Dosimeter Processing,"
July 2, 1998

"R-13 Outage Surveillance Summary," July 17,
1998
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Surveillance Report 298-041 "R-13 Radiation Protection Outage Surveillance," July 22,
1998

Surveillance Report 298-043

Surveillance Report 298-049

"Plant Support Activities," September 24, 1998

"Radiation Protection Radioactive Material Labeling
Surveillance," September 3, 1998

Surveillance Report 298-075 "Radiation Protection Activities," January 15, 1998

Radiation Protection Pro ram Self Assessments

SA 98-042 "Contamination Control," November 4, 1998

SA 98-043 "Shop Productivity," October 1, 1998

SA 98-049 "Respiratory Protection Program," October 31, 1998

SA 98-058 "Radioactive Material Control Assessment," November 30, 1998

SA 99-001 "Self Assessment of Radiation Protection Department Records," January 29,
1998

Procedures

Procedure SWP-RPP-01, "Radiation Protection Program," Revision 1

Procedure GEN-RPP-02, "Radiation Work Permit," Revision 1

Procedure GEN-RPP-04, "Entry,Into, Conduct in, and Exit From Radiologically Controlled
Areas," Revision 2

Procedure GEN-RPP-13, "ALARACommittee," Revision 1

Procedure HPI-12.72, "Calibration of the IPM8-M Installed Personnel Contamination Monitor,"
Revision 1

Procedure 11.2.2.5, "ALARAJob Planning and Reviews," Revision 9

Procedure 11.2.2.7, "ALARAProcedure Analysis," Revision 11

Procedure 11.2.2.8, "ALARAEngineering Analysis," Revision 7

Procedure 11.2.2.11, "Exposure Evaluations for Maintaining TEDE ALARA,"Revision 3

Procedure 11.2.7.1, "Area Posting," Revision 12

Procedure 11.2.13.1, "Area Radiation and Contamination Surveys," Revision 9

Procedure 11.2.13.8, "Airborne Radioactivity Surveys," Revision 6
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