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SUMMARY 

irate Si gned 

Scope: This routine, unannounced inspection was in the areas of organization and 
management of the health physics program, training and qualifications of the 
facility staff, external exposure control and personal dosimetry, internal 
exposure control, surveys, monitoring and control of radioactive material, the 
program to maintain exposure as low as reasonably achievable (ALARA), solid 
radwaste systems, transportation of radioactive materials, inspector foll owup 
items, audits and IE Information Notices. 

Results: One violation was identified - Failure to establish adequate procedures 
for waste characterization. 
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REPORT DETAILS 

1. Persons Contacted 

Licensee Employees 

H. L. Miller, Assistant Station Manager 
*D. L. Benson, Assistant Station Manager 
*S. P. Sarver, Superintendent, Health Physics (HP) 
*F. P. Mone, Supervisor, Quality Control 
*J.B. Logan, Supervisor, Safety Engineering Staff 
*L. L. Morris, Supervisor, Health Physics 

D. Densmore, Assistant Supervisor, Health Physics 
M. R. Beckham, Assistant Supervisor, Health Physics 

*W. D. Craft, Licensing Coordinator 
W. N. Cook, Coordinator, HP Planning and Scheduling 
J. Artigas, Coordinator, Quality Assurance 
C. Folz, ALARA Coordinator, Health Physics 
H. D. Collar, Audit Coordinator, Quality Assurance 
R. LaSalle, Health Physicist 
G. R. Belongia, Quality Specialist 
0. Vogtsberger, Senior Instructor, Health Physics 
B. Mccosh, Senior Instructor, General Employee Training 
L. King, Associate Instructor 

Other licensee employees contacted included technicians, operators, and 
office personnel. 

NRC Resident Inspector 

*W. E. Holland 

*Attended exit interview 

2. Exit Interview 

The inspection scope and findings were summarized on August 22, 1986, with 
those persons indicated in paragraph 1 above. The inspector informed 
1 icensee management that an apparent violation of NRC requirements had 
occurred. A shipment of radioactive waste sent by the licensee to earnwell, 
South Carolina, for burial by Chem-Nuclear Systems, Inc. was not filled to 
85% of the shipping container capacity as required by Chem-Nuclear 1 s 
license. 

The 1 i censee acknowledged the inspector I s finding. The 1 i censee did not 
identify as proprietary any of the materials provided to or reviewed by the 
inspector during this inspection. 
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Licensee Action on Previous Enforcement Matters (92702) 

(Closed) Violation (50-280/85-02-01 and 50-281/85-02-01) Health Physics 
supervisor did not meet ANSI N18.1-1971 experience requirements. The 
inspector reviewed the documentation and verified the implementation of the 
licensee's corrective actions as stated in Virginia Electric and Power 
Company's letters of April 3 and August 9, 1985. 

(Closed) Violation (50-280/85-21-01) Establish procedures to ensure proper 
classification of radioactive wastes in accordance with 10 CFR 61.55. The 
inspector reviewed and verified the corrective actions as stated in Virginia 
Electric and Power Company's letters of September 12 and October 25, 1985. 

4. Organization and Management Controls (83722) 

a. Organization 

The licensee was required by Technical Specification (TS) 6.1 to 
implement the plant organization specified in TS Figures 6.1-2. The 
res pons i bi l i ti es, authorities, and other management contra ls were 
further outlined in Chapters 12 and 13 of the FSAR. Technical 
Specification 6.1 also specified the members of the Station Nuclear 
Safety and Operating Committee and outlined its function and authority. 
Regulatory Guide 8.8 specified certain functions and responsibilities 
to be assigned to the Radiation Protection Manager and radiation 
protection responsibilities to be assigned to line management. 

The inspector reviewed the plant organization with the Radiation 
Protection Manager to determine the degree of support received from 
other members of management and the responsibility and authority of the 
positions. It appeared that the support required to maintain and 
improve the radiation control program was in place. 

b. Staffing 

Technical Specification 6.1 specified m1n1mum staffing for the plant. 
FSAR Chapters 12 and 13 also outlined further details on staffing. The 
inspector discussed authorized staffing levels versus actual, on-board 
staffing with the Radiation Protection Manager. Due to the low 
attrition rate and a progressive HP training program, staffing appeared 
to be adequate and consistent with authorized levels. 

No violations or deviations were identified. 

5. Training and Qualifications (83723) 

a. Advanced Radiation Worker Training 

The licensee was required by 10 CFR 19.12 to provide basic radiation 
protection training to workers. Regulatory Guides 8.13, 8.27, and 8.29 
outlined topics that should be included in such as training. 
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Chapters 12 and 13 of the FSAR a 1 so contained further commitments 
regarding training. The inspector discussed the general employee 
radiation protection training (GET) and the advanced radiation worker 
training courses with licensee representatives and reviewed the course 
outline of the latter. Initiation and implementation of the advanced 
radiation worker training was required by the Virginia Power Radiation 
Protection Plan, Chapter IV, Revision 2. This program would train 
first line supervisors and members of Quality Maintenance Teams how to 
conduct radiation and contamination surveys and how to take air 
samples. Licensee representatives indicated that the program was 
designed to allow workers to help themselves, ensure that they were 
following proper radiological control practices and maintain their 
doses ALARA. 

b. Health Physics and Chemistry Technician Training 

Technical Specification 6.1 required the licensee to qualify health 
physics and chemistry technicians in accordance with ANSI N18.1-1971. 
The inspector reviewed the course outline and selected lesson plans for 
the new health physics (HP) training .program begun in January 1986. 
The basic program was essentially divided into two parts. A trainee 
was required to attend an initial training course, Nuclear Foundations 
Training Program, taught at the Corporate Power Operations Training 
Center. After successfully completing that course, the trainee 
returned to the plant and entered the regular technician development 
course. The course was divided into seven discrete steps, each of 
which required six months to complete. The initial step 1 combined 
equal amounts of classroom and on-the-job training. Each subsequent 
step required the trainee to work in the plant setting and complete 
self-study module and job performance measures (JPM). The trainee was 
considered essentially ANSI qualified after completion of step 4. The 
licensee stated that the Institute for Nuclear Power Operations (INPO) 
had extended accreditation for the program May 20, 1986. 

The inspector determined that HP technician requalification was an 
on-going process whereby every technician received four days of 
training every six weeks. The licensee stated that the continuing 
training program had also received INPO accreditation in May 1986. 

The inspector reviewed the course outline and selected lesson plans for 
a specialized category of HP technicians at the plant designated as HP 
Specialists. Within this category, there were two tracks or career 
paths a technician could follow. One track specialized in dose control 
and bioassay while the other dealt with instrumentation, respiratory 
protection and radwaste. Individuals in this category received further 
training in three, six-month steps. This program for specialized 
training was also accredited by INPO in May 1986. 
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Health Physics and Chemistry Supervisor Qualifications 

The licensee was required by Technical Specification 6.1 to ensure that 
each member of the facility staff met or exceeded the minimum 
qualifications of ANSI NlB.1-1971 for comparable positions. Only one 
individual had been promoted to a supervisory position since the last 
inspection and the inspector verified that the individual met the 
qualification requirements. 

No violations or deviations were identified. 

6. External Occupational Dose Control and Personal Dosimetry (83724) 

During plant tours, the inspector checked the security of the locks at five 
high radiation areas and observed postings of survey results. 

a. Use of Dosimeters and Controls 

The licensee was required by 10 CFR 19.13, 20.101, 20.102, 20.104, 
20.201(b), 20.202, 20.401, 20.402, 20.403, 20.405, 20.407, and 20.408, 
to maintain worker 1 s doses below specified levels and keep records of 
and make reports of doses. The licensee was required by 10 CFR 20.203 
and Technical Specification 6.4 to post and control access to plant 
areas. FSAR Chapter 12 also contained commitments regarding dosimetry 
and dose control. During observation of work in the plant, the 
inspector observed the wearing of thermoluminescent dosimeters (TLDs) 
and pocket dosimeters by workers. The inspector discussed the 
assignment and use of dosimeters with licensee representatives. During 
plant tours, the inspector observed the postings of areas and made 
independent measurements of dose to assure proper posting. The 
inspector also reviewed and discussed the administrative controls used 
by the licensee to ensure exposure limits were not exceeded. The use 
of multibadging was reviewed and the implementation of these controls, 
especially during outages, was reviewed as well. 

b. Dosimetry Results 

c. 

The inspector reviewed the company report of exposure results for the 
maintenance and health physics groups for 1986. The inspector examined 
three cases when doses were adjusted for an apparent malfunction of the 
TLD reader. The inspector reviewed three cases where the quarterly 
limit specified in 10 CFR 20.lOl(a) had been exceeded to ensure a Form 
NRC-4 was on file. 

Planning and Preparation for Outages 

The inspector reviewed the actions the licensee takes to ensure that 
there are sufficient equipment and personnel on site to support an 
outage. Temporary personnel are brought on-board one to two weeks 
before an outage to be properly trained and oriented to company 
procedures. Many people that have been hired for such positions in the 
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past remain in the area and thus, can be rehired periodically as 
needed. 

No violations or deviations were identified. 

7. Internal Exposure Control and Assessment (83725) 

The licensee was required by 10 CFR 20.103, 20.201(b), 20.401, and 20.405 to 
control uptakes of radioactive material, assess such uptakes and keep 
records and make reports of such uptakes. FSAR Chapter 12 also included 
commitments with respect to internal exposure control and assessment. 

a. Control Measures 

During plant tours, the inspector observed the use of ventilation 
systems, containment enclosures and respirators. The inspector 
discussed the use, issue, cleaning, and storage of respirators with the 
1 i censee. 

b. Uptake Assessment 

Through review of records, observations, and discussions with licensee 
representatives, it was determined that no personnel required uptake 
evaluations due to receiving greater than 40 maximum permissible 
concentration-hours (MPC-hrs) in one week or greater than 10% maximum 
permissible body burden from January to July of 1986. 

No violations or deviations were identified. 

8. Control of Radioactive Materials and Contamination, Surveys, and Monitoring 
(83726) 

The licensee was required by 10 CFR 20.20l(b), 20.401, and 20.403 to perform 
surveys and to maintain records of such surveys necessary to show compliance 
with regulatory limits. Survey methods and instrumentation were outlined in 
the FSAR, Chapter 12, while Technical Specification 6.4 provided the 
requirement for adherence to written procedures. Radiological control 
procedures further delineated survey methods and frequencies. 

a. Surveys 

During plant tours, the inspector examined radiation levels and 
contamination survey results posted outside several cubicles. The 
inspector also reviewed several Radiation Work Permits (RWPs) 
controlling general, as well as specific, work. Through discussions 
with the licensee the inspector also noted that, at the beginning of 
the year in 1985, the licensee maintained 51% of the total area 
regarded as Radiological Control Area (RCA) under contamination 
controls. The RCA did not include the containment or the fuel pool. 
By the end of 1985, the area under contamination controls had been 
reduced to approximately 40% of the total RCA. By July 31, 1986, 
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further decontamination efforts had reduced that area to about 37% of 
the total RCA with more area to be released in the near future. 

b. Frisking 

During tours of the plant, the inspector observed the exit of workers 
and the movement of material from contamination control to clean areas 
to determine if proper frisking was performed by workers and if proper 
direct and removable contamination surveys were performed on materials. 
The inspector reviewed selected records of skin contamination 
occurrences and resulting evaluations. 

Through records review and discussion with licensee representatives, it 
was noted that there had been a marked increase in the number of skin 
and clothing contaminations in 1986 as compared with 1985. During 
1985, the licensee documented 293 personnel contaminations. Through 
July 1986, a total of 805 personnel contaminations had been documented. 
The reason given for this was the fact that the contamination control 
point had not been effectively manned in the past and some problems may 
have been handled without being reported. As a solution to this 
problem, the licensee had hired personnel whose main function was to 
watch the control point and document all contamination occurrences. 

c. Instrumentation 

During area tours, the inspector observed the use of survey instruments 
by plant staff and compared plant survey instrument readings with 
readings made by the inspector using NRC .equipment. The inspector 
examined calibration stickers on radiation protection instruments in 
use by licensee personnel and at various areas throughout the plant. 

d. Release of Materials for Unrestricted Use 

The inspector discussed the program for surveying items released from 
contaminated areas with a Health Physics Supervisor and reviewed the 
procedures for such release. 

e. Caution Signs, Labels, Signals and Controls 

10 CFR 20.203(f) required that each container of licensed radioactive 
material bear a durable, clearly visible label identifying the contents 
when quantities of radioactive material exceeded those specified in 
Appendix C. 

During plant tours, the inspector verified that containers of 
radioactive material were properly labeled. A previous practice of 
using purple plastic bags with black markings had apparently been 
stopped and only the conventional radiation caution colors (magenta or 
purple on a yellow background) were in use. The inspector also 
observed posting of severa 1 containers and performed independent 
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surveys to determine that the containers of radioactive material were 
properly identified. 

No violations or deviations were,identified. 

9. ALARA Program (83728) 

10. 

The licensee was required by 10 CFR 20.l(c) to make every reasonable effort 
to maintain radiation exposure as low as reasonably achievable (ALARA). 
Other recommended elements of an ALARA program were contained in Regulatory 
Guides 8.8 and 8.10. FSAR Chapter 12 also contained licensee commitments 
regarding worker ALARA actions. 

a. ALARA Procedures and Reviews 

The inspector reviewed the ALARA program with licensee representatives 
and discussed their actions to set dose goals for specific jobs, reduce 
doses by various methods and monitor performance against goals. The 
use of specialized training, mock-ups, shielding and crew competition 
was discussed. 

b. ALARA Reports 

The inspector reviewed the minutes of several ALARA Committee meetings. 
It was noted that the meetings were apparently well attended by the 
appropriate people. The minutes also reflected the fact that the 
number of ALARA suggestions submitted for consideration dropped from 
over 100 in 1984 to only nine in 1986. 

c. ALARA Goals 

The inspector reviewed the licensee's ALARA goals for 1986. The 
man-rem goal for 1986 was is 1475 man-rem. The total exposure through 
July 1986, as measured by SRO, was 1448 man-rem. 

No violations or deviations were identified. 

Solid Waste (84722) 

10 CFR 20.311 requires a licensee who transfers radioactive waste to a land 
disposal facility to prepare all waste so that the waste was classified in 
accordance with 10 CFR 61.55 and met the waste characteristic requirements 
of 10 CFR 61.56. It further establishes specific requirements for 
conducting a quality control program and for maintaining a manifest tracking 
system for all shipments. 10 CFR 61.56(b)(3) requires that void spaces 
within the waste and between the waste must be reduced to the extent 
practicable • 

The inspector reviewed the procedures used by the licensee to assure that 
waste was properly classified, met the waste forms and characteristics 
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required by 10 CFR 61 and met the disposal site license conditions. 
Radwaste shipping manifests were also reviewed. 

During 1985, the licensee made 84 solid radioactive waste shipments 
totalling 71,500 ft 3 and containing 1.206 curies of activity. As of 
June 30, 1986, the 1 icensee had made 17 shipments of radioactive waste 
totalling 11,200 ft 3 and containing 506 curies of activity. 

In a letter dated January 29, 1986, the State of South Carolina notified the 
licensee that a radioactive waste shipment (B86-1A) had been received on 
January 22, 1986. Upon review of the shipping documents, personnel at the 
Chem-Nuclear burial facility in Barnwell, S.C. had noted an infraction of 
the facility's license. The radwaste shipment, classified as Radioactive 
Material, LSA, N.O.S., described as resin solidified in cement, packaged in 
a steel 1 i ner and transported in a HN-200-2 shipping cask was found 
unsuitable for disposal at the burial facility in that it was classified as 
B-stable waste but did not meet the stability requirements of the license 
issued to Chem-Nuclear Systems, Inc. License Condition 39C of South 
Carolina Radioactive Material License 097, Amendment 41 required that void 
spaces within the waste be reduced to the extent practicable, but in no case 
was the waste volume to be less than eighty-five percent (85%) of the 
capacity of the container filled. The steel liner shipped by the licensee 
was only filled to 78% of the container capacity. 

The inspector reviewed the procedures which had been used by the licensee to 
prepare the aforementioned Radwaste Shipment, B86-1A, for transport. 
Through review and discussion with licensee representatives it was 
determined that the procedures, OP-20.4, 11 Resin Solidification 11 and 
HPP-3.2.9, 11 Radioactive Material Shipment and Transfer, 11 had not prevented 
shipping a container of radioactive waste that was unsuitable for disposal. 
It was further determined, however, that the licensee has since revised the 
procedures to preclude this problem in future shipments. 

Technical Specification 6.4.B and D requires that radiation protection 
procedures be provided and followed. 

The failure of the licensee to establish adequate procedures to assure that 
radioactive shipping casks were filled to at least 85% capacity prior to 
being transported for burial was identified as an apparent violation of 
Technical Specification 6.4.B and D (50-280/86-21-01 and 50-281/86-21-01). 

11. Transportation of Radioactive Material (86721) 

10 CFR 71.5 required a licensee to prepare shipments of radioactive material 
in accordance with Department of Transportation (DOT) regulations. The 
inspector reviewed selected records of shipments of radioactive material and 
radwaste made during 1986. The inspector also verified that the licensee 
was registered with the NRC for packages used for those shipments. 

No violations or deviations were identified. 



• 

10 

12. Inspector Followup Item (92701) 

(Closed) IFI 85-13-01, Review Improvements to Instrument Calibration 
Program. The inspector reviewed the licensee's calibration program and 
verified that the licensee had incorporated the verification of source decay 
calculations and the precision test points in calibration certificates into 
written procedures. 

13. Audits (83724, 83725, 83726, 83728, 84722, and 86721) 

The inspector discussed the audit and surveillance program in the areas of 
radiation protection and transportation of radioactive material with 
licensee representatives. The following Quality Assurance audits and 
surveillances were examined: 

S85-17, "Receipt and Storage of Nuclear Fuel, 11 September 17, 1985 

S85-19, 11 Hea 1th Physics, 11 November 25, 1985 

S85-25, "Process Control Program, 11 August 6, 1985 

S85-28, "Spent Fuel Shipment Program, 11 July 19, 1985 

SAC-05, Rev. 1, "General Employee Training," April 11, 1984 

SAC-06, Rev. 2, "Health Physics Dose Control Records, 11 October 14, 

SAC-22, Rev. 1, "Health Physics Radiation Area Postings and House-
keeping, 11 June 27, 1985 

SAC-37, Rev. 1, "Radiation Work Permits, 11 June 26, 1985 

The following corporate Health Physics audits were examined: 

CHP-4, "Station Personnel Contamination Events Performed During 
June 1986, 11 August 15, 1986 

CHP-4, "Internal Evaluation of the Health Physics Counting Room 
Activities Performed During June 1985, 11 June 24, 1985 

CHP-3, "Technical Evaluation of Tritium Exposure Performed in 
1985, 11 June 3, 1985 

CHP-3, "Technical Evaluation of Portable Instrumentation Performed 
in 1985, 11 January 10, 1985 

No violations or deviations were identified • 

1985 



11 

14. IE Information Notices (92717) 

The following IE Information Notices were reviewed to ensure receipt and 
review by appropriate licensee management: 

85-43, Radiography Events at Power Reactors 

85-46, Clarification of Several Aspects of Removable Radioactive 
Surface Contamination Limits for Transport Packages 

85-48, Respirators Users Notice: Defective Self-Contained Breathing 
Apparatus Air Cylinders 

85-60, Defective Negative - Pressure, Air - Purifying, Full Facepiece 
Respirators 

85-87, Hazards of Inerting Atmosphere 

85-92, Surveys of Wastes Before Disposal From Nuclear Reactor 
Facilities 

86-20, Low-Level Radioactive Waste Scaling Factors, 10 CFR Part 61 

86-22, Underresponse of Radiation Survey Instrument to High Radiation 
Fields 

86-23, Excessive Skin Exposures Due to Contamination With Hot Particles 

86-24, Respirator Users Notice: Increased Inspection Frequency for 
Certain Self-Contained Breathing Apparatus Air Cylinders 

86-41, Evaluation of Questionable Exposure Readings of Licensee 
Personnel Dosimeters 

86-42, Improper Maintenance of Radiation Monitoring Systems 

86-43, Problems with Silver Zeolite Sampling of Airborne Radioiodine 

86-44, Failure to Follow Procedures When Working in High Radiation 
Areas 

86-46, Improper Cleaning and Decontamination of Respiratory Protection 
Equipment 

86-55, Delayed Access to Safety-Related Areas and Equipment During 
Plant Emergencies 

J 
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15. Allegation Followup (99014) 

a. Al legation 

Alleger stated that the licensee used improper Health Physics practices 
during removal of the reactor head. 

b. Discussion and Finding 

On October 15, 1984, the Unit 1 reactor vessel head was lifted in 
preparation for defueling. During the lift, an unanticipated increase 
in airborne radioactivity occurred within the containment. Individuals 
covering the job were wearing respiratory protection equipment but 
other personnel working inside the containment were not. Of those not 
wearing respiratory devices, 17 were found to have minor levels of 
facial contamination. Whole body count results and MPC-HR records 
reviewed by the inspector identified that the maximum uptake was 
approximately 0.23% maximum permissible body burden (MPBB) and that no 
individual exceeded the 40 MPC-HR control level specified in 10 CFR 
20.103(b )(2). 

An investigation later indicated that the airborne problem was caused 
by airflow from a containment air supply duct .which was being repaired. 
A section of the duct had been removed and the air supply fans secured. 
However, prior to the head removal, the supply fans were started in 
order to maintain adequate purge exhaust flow but the ducting was not 
yet repaired. The air flow from the missing section of duct caused 
turbulence at the top of the reactor cavity and generated airborne 
particulates from loose surface contamination on the upper portion of 
the vessel head. 

As a result of this incident and other problems with temporary plant 
modifications, Procedure ADM-29. 5, 11 Function Bypass and Temporary 
Modification Control, 11 was revised to ensure that work involving plant 
modifications received the proper review, the work was tracked until 
completed and any tag outs required were set. With respect to this 
incident, the procedure would ensure that switches controlling the 
containment air supply fans were secured during periods of containment 
duct work. 

This allegation was partially substantiated in that personnel in 
containment during the reactor head remova 1 did receive f ac i a 1 
contamination and uptake of radioactive material, however, no 
regulatory requirements were violated. 




