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EXECUTIVE SUMMARY

Dresden Nuclear Generating Station, Units 2 and 3 
NRC Inspection Report 50-237/99019(DRS); 50-249/99019(DRS) 

This routine, announced inspection evaluated the effectiveness of the licensee's radiation 
protection program during the Unit 2 refueling outage and focused on dose management and 
implementation of the as-low-as-is-reasonably-achievable (ALARA) program, the control and 
oversight of radiological work, radiation worker (radworker) performance and source term 
reduction initiatives. An intake incident that occurred prior to the outage and a problem with the 
renewal of the licensee's quality assurance program for use of radioactive material packages 
under the General License provisions of 10 CFR Part 71 were also reviewed. The following 
conclusions were made in these areas: 

Plant Support 

* The radiation protection department was actively involved in the work planning process, 
and a generally effective interface with the work control organization and the outage 
control center existed. Aggressive dose management practices, implementation of 
ALARA initiatives and generally good oversight of radiological activities maintained 
outage dose reasonably low given the overall scope of work (Section R1.1).  

* The ALARA program was generally implemented effectively, as ALARA plans were well 
developed and sufficiently thorough. Dose reduction initiatives and associated 
engineering controls were properly established in most instances, and efforts to prevent 
the intake of radioactive materials and limit personnel contamination events were 
successful (Section R1.2).  

Radiation protection (RP) staff oversight and control of radiological work and 
management of RP resources for the outage were effective (Section R1.3).  

Some communication problems between the RP staff and other station organizations 
existed early in the outage but were identified and addressed by the licensee without 
significant dose consequence. Also, radiation protection technicians did not always 
control crew size and challenge workers sufficiently to meet RP management 
expectations (Section R1.3).  

* Source term reduction strategies continued to be implemented effectively and included 
an initiative to achieve future station dose savings through the noble metals injection 
program (Section R1.4).  

* Radworker performance was adequate and consistent given the relative inexperience of 
the craft work force. Problems with work crew size and loitering were being addressed 
by the radiation protection staff as the outage progressed (Section R4.1).
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* Radiological postings were well maintained and accurately reflected the area 
radiological conditions, and high and locked high radiation areas were controlled 
consistent with station procedures and regulatory requirements. Appropriate 
contamination control practices were used at most job sites, and radiological controls for 
work activities observed by the inspectors were as prescribed by the ALARA plan and 

radiation work permit (Section R4.2).  

* Outage staffing and training for the RP program was generally effective. The selection 

process for contract radiation protection technicians (CRPTs) was rigorous, and the 
training of contract RP staff adequately prepared workers for assigned outage tasks.  
The licensee was addressing the shortage of well qualified CRPTs before it impacted 
radiological work activities (Section R5.1).  

* The outage RP organization's oversight contributed to the effectiveness of the program 
(Section R6.1).  

* Nuclear Oversight assessment activities for the outage were well planned and 
adequately staffed (Section R7.1).  

* The station made two Type B shipments of radioactive material without an NRC 
approved 10 CFR 71 quality assurance program, resulting in a Non-Cited Violation 
(Section R8.1).  

0 The radiation protection staff responded promptly and took appropriate corrective 
actions for an unplanned internal contamination event caused by a poor radworker 
practice (Section R8.2).  

0 The apparent cause evaluation which assessed an unplanned internal contamination 
event was deficient in its overall assessment and conclusions (Section R8.2).
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Report Details

IV. Plant Support 

R1 Radiological Protection and Chemistry (RP&C) Controls 

R1. 1 Radiological Planning for the Refueling Outage 

a. Inspection Scope (83750, 83729) 

The inspectors reviewed the radiological planning and dose goal development for the 
planned 24-day refueling outage (D2R16). The review consisted of discussions with a 
variety of radiation protection (RP) staff including the RP department outage planner; 
review of planned outage work scope and scope expansion issues, dose projections, 
work scheduling information and planning practices; and observations of work control 
processes throughout the station.  

b. Observations and Findings 

An RP department outage planner was integrated into the outage work control 
organization to provide RP involvement in the work planning process. The inspectors 
determined that work requests were adequately screened by the outage work control 
organization and the RP department planner and that radiation dose estimates were 
properly generated from job history files, plant radiological information and industry data.  
Work packages were reviewed by the as-low-as-is-reasonably-achievable (ALARA) 
staff, and ALARA action reviews (AARs) were completed if procedure specified job dose 
or work area radiological condition thresholds were met. If emergent or rework issues 
arose, the work control organization and RP department outage planner worked 
together with the ALARA group, as necessary, to ensure radiological aspects of the job 
were evaluated prior to initiation. The inspectors found that an adequate radiological 
interface existed within the work control organization and that appropriate radiological 
involvement in job planning existed. In addition, the inspectors observed that the RP 
staff communicated regularly with the outage control center (OCC) to ensure that 
radiological information was exchanged and to ensure that the radiological impact of 
proposed activities was considered before work was directed to take place.  

The licensee's dose goal for D2R16 was 200 rem, a challenging goal given the station's 
historical dose performance and the scope of radiological work activities, which included 
expanded drywell in-service-inspection (ISI) work and replacement of one of the reactor 
recirculation pump motors. The outage dose goal for D2R16 was significantly less than 
dose expenditures for refueling outages in the early to mid 1990s and was lower than 
the previous Unit 2 refueling outage in 1998, when 237 rem was expended for work of 
lesser scope.  

Radiologically significant outage activities included drywell ISI (initially estimated at 25 
rem), scaffolding installation and removal (14 rem), replacement of the 2A recirculation 
pump motor and pump maintenance and maintenance on the 2B pump and motor (16.5 
rem), and reactor disassembly/reassembly and refuel floor support activities (13.9 rem).
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The licensee also projected doses of 3.0 rem for noble metal injection activities and 2.0 

rem for replacement of the vanes in all four moisture separator vessels (both projects 
that had never before been completed at the station).  

For the first week of the outage, the total dose expended was 63 rem, which tracked 
close to the licensee's estimated dose for that point in the outage. However, refuel floor 

dose projections were exceeded by about 17 percent because a small crud burst (refer 

to section R1.4) resulted in an unanticipated dose expenditure to address reactor cavity 

water clarity problems and due to additional decontamination activities during reactor 
disassembly. Also, crew size continually challenged drywell dose projections, 
particularly during insulation removal and scaffolding installation, which the RP staff 

recognized and was attempting to address. As of October 18, 1999 (with the outage 
about 85 percent complete), the collective outage dose was 202 rem, which was about 

19 percent greater than the pre-outage dose estimate for that date in the outage.  

However, over 25 rem added work scope contributed to the outage dose, which included 
dose significant drywell ISI activities, other drywell work and relatively high dose 
condenser water box and hotwell repair activities. Also, unanticipated dose was 
expended for drywell ISI work because of set-up time complications with some 
automated ISI equipment. The licensee projected that nearly twice the originally 
projected 25 rem for drywell ISI work would be expended for the outage.  

The inspectors found that, in general, the radiation protection manager's (RPM's) 
aggressive dose management practices, the ALARA and source term reduction 
initiatives implemented during the outage, and the RP staffs control and oversight of 

radiological work significantly benefitted dose performance. However, added work 
scope, excessive crew size and craft work force inexperience detracted from that 
performance.  

c. Conclusions 

The RP department was actively involved in the work planning process, and a generally 
effective interface with the work control organization and the OCC existed. Outage dose 
was maintained reasonably low given the overall scope of work and was attributed to 
aggressive dose management practices, sound ALARA initiatives and generally good 
oversight of radiological work.  

R1.2 ALARA Program Implementation 

a. Inspection Scope (83750, 83729) 

The inspectors evaluated the effectiveness of the licensee's radiological engineering 

controls and work practices and the results of efforts to reduce dose and implement the 

ALARA program for D2R16. The inspectors interviewed radiation workers (radworkers) 
and members of the RP staff; reviewed AARs and associated total effective dose 
equivalent (TEDE) ALARA evaluations, radiation work permits (RWPs) and applicable 
procedures; and observed ongoing work throughout the station.
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b. Observations and Findings

Radiation work permits, TEDE ALARA evaluations and dose expenditure information for 
the following outage work activities were selectively reviewed: 

• Drywell ventilation system maintenance 
* Drywell nuclear instrumentation system maintenance 
• Drywell main steam safety and target rock valve maintenance 
• Drywell control rod drive system maintenance 
* Reactor water cleanup system maintenance 
* Reactor recirc pump 2A replacement and motor maintenance 
* Reactor disassembly/reassembly and related activities 
• Noble metal injection project 
* Condensate demineralizer vessel relining 
• Moisture separator vane replacement and modification 

ALARA plans and associated evaluations were generally thorough and developed 
consistent with the potential job hazards. Lessons learned and industry experiences 
were used extensively in ALARA plans including Institute for Nuclear Power (INPO) 
operating experiences. For example, problems experienced with the removal of local 
power range monitors during the station's last outage were clearly addressed as a 
lesson learned in the AAR for this outage, as were previous problems with air sampling 
during reactor disassembly/reassembly. The inspectors verified that AARs for those 
jobs listed above with estimated exposures greater than 5 rem were reviewed and 
approved by the Station ALARA Committee, as required by station procedure. The 
inspectors noted that ALARA plans for large or diverse scope activities and high risk 
work were divided into individual jobs or job segments and that specific ALARA controls 
were delineated for each segment, as had been successfully done during prior outages.  
The inspectors also noted that the licensee expanded its use of lapel air sampling to 
monitor worker breathing zones, which strengthened the licensee's air sampling 
program.  

The inspectors observed good engineering controls to reduce general area dose rates 
including hydrolazing of pipes and valves, judicious use of temporary shielding, water 
mixed with other products for use as wetting agents to control the dispersal of surface 
area contamination, and use of specialty surface coatings and high efficiency particulate 
air (HEPA) filter equipped portable ventilation systems to control airborne contaminants.  
However, the licensee had difficulty establishing remote monitoring system terminals 
intended for use in the drywell and in other high risk work areas because the staff 
lacked video equipment installation and troubleshooting expertise. In particular, the 
licensee had not yet fully established all intended drywell remote monitoring systems-
nearly one week into the outage.  

Total effective dose equivalent reduction concepts were used routinely and effectively 
and included planned personnel contaminations and, on occasion, small intakes of 
radioactive material as dose savings methods. In these instances, the licensee's 
ALARA evaluations demonstrated that worker efficiency would be improved and that 
worker TEDEs would be reduced without the use of respiratory protection equipment or 
if the work was performed with less restrictive protective clothing.
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The inspectors attended pre-job briefings for several work activities and noted that the 

briefings were sufficiently thorough and provided the work crew with information 

necessary to safely complete the job. The inspectors noted that drywell work briefings 

were particularly thorough and informative because the radiological engineering 

supervisor that provided the briefing was particularly knowledgeable of the area work 

environment and the planned work evolution. While some confusion was noted during 

one of the briefings regarding methods to be used to rig and remove a large piece of 

equipment from the drywell, this deficiency was resolved by the RP staff before the job 
commenced.  

c. Conclusions 

The ALARA program was generally implemented effectively, as ALARA plans were well 

developed and sufficiently thorough. ALARA initiatives and associated engineering 

controls were properly established in most instances, and efforts to reduce dose, 

prevent the intake of radioactive materials and limit personnel contamination events 
were successful.  

R1.3 Control and Oversight of Radiological Work 

a. Inspection Scope (83750) 

The inspectors observed the RP staff's control and oversight of radiological work 

throughout the station and attended several RP and OCC shift turnover meetings.  

b. Observations and Findings 

Radiological work oversight and job coverage was effective as evidenced by proper 

implementation of ALARA initiatives, generally good contamination control and radiation 

worker (radworker) practices and the lack of any significant radiological work related 

problems attributed to inadequate RP staff work control. Radiation protection 

technicians (RPTs) were routinely observed properly controlling jobs and coaching 

workers, and RP control points were used effectively in a variety of station locations to 

better communicate with work crews and orchestrate the work force.  

Radiation protection shift turnover meetings were conducted by the RP outage shift 

manager twice each day, effectively conveyed the status of radiological work and clearly 

established staff priorities for dose reduction and work control. Job activities in each 

defined work area of the station were discussed during the meetings by the RP 

supervisor or ALARA engineer responsible for the work area, and turnover issues and 

specific responsibilities were well defined for the next shift.  

The inspectors noted that RP supervisory staff routinely questioned workers regarding 

crew size, worker knowledge of radiological work conditions and loitering in other than 

low dose waiting areas; however, RPTs manning control points and covering jobs were 

not challenging workers to the extent expected by RP management. Also, some 

communication problems were noted between the OCC, refuel floor and the RP staff 

such as confusion about the placement of the extra cavity filtration equipment following 

the crud burst (Section R1.4) and the unnecessary attempted removal of pump

7



insulation in the drywell basement. These communication deficiencies, however, did not 
result in significant dose consequence and improved later.  

c. Conclusions 

Radiation protection staff oversight and control of radiological work and management of 
RP resources for the outage was effective. Some communication problems between 
the RP staff and other station organizations occurred but were identified and addressed 
by the licensee without significant dose consequence. Also, RPTs did not always 
;QfntrQl (rew size and challenge workers sufficiently to meet RP management 
expectations.  

R1.4 Source Term Reduction Program 

a. Inspection Scope (83750) 

The inspectors reviewed the licensee's plans for area dose rate reduction in 
radiologically protected areas (RPAs) and evaluated the source term reduction program.  
The inspectors interviewed RP and chemistry supervisors and the source term reduction 
coordinator, reviewed source term data and performed plant walk-downs. The Noble 
Metals injection project, which was a major initiative during this outage, was also 
reviewed.  

b. Observations and Findings 

The licensee continued to expand its source term reduction program which included 
additional temporary shielding for the outage, regular hydrolazing and flushing of piping 
systems and components, and implementation of the Noble Metals injection process.  

Temporary drywell shielding was increased about 20 percent compared to the previous 
Unit 2 outage, and 28 shield packages were installed. Estimated dose savings for 
temporary shielding were 2-5 person-rem outside the drywell and approximately 25 
person-rem inside the drywell and included a 50 percent dose reduction for the reactor 
bottom head drain line. The licensee estimated that there were 38-39 total shielding 
packages in place for the outage. Additional shielding packages were placed in the 
drywell to lower dose for expanded ISI work and a to-scale-model of the Unit 2 reactor 
was used to identify the approximately 150 ISI inspection points and the components 
that could be shielded to reduce dose.  

The licensee implemented Noble Metals injection at the beginning of this outage in order 
to reduce the potential for intergranular stress corrosion cracking (IGSCC) and to 
reduce radiation levels which resulted from the Hydrogen Water Chemistry (HWC) 
program. Research established that the required electrochemical potential (ECP) could 
be achieved at reduced levels of hydrogen addition when a thin coating of certain noble 
metals, such as platinum and rhodium, were deposited on boiling water reactor (BWR) 
internals. The coating enabled the reactor vessel and internals to achieve the 
necessary ECP for mitigation of IGSCC at significantly lower hydrogen addition levels
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than is possible with untreated metal surfaces. The reduced hydrogen addition results 
in less nitrogen-16 (N-16) in the main steam, which results in a reduced station source 
term.  

The noble metals injection project was conducted for the licensee by a vendor.  
According to the chemistry manager, all required process parameters were achieved 
including the noble metal thickness on the deposition coupons used to determine the 
plate-out of the platinum and rhodium complexes. Comparing the vendor's data with 
results from BWRs that have previously used the noble metals process indicated that 
the licensee's hydrogen addition rate for achieving the necessary ECP was in the range 

of other BWRs that have effectively used this process and achieved much lower N-16 
radiation levels.  

Following reactor cavity flood-up and prior to fuel movement, a crud burst occurred 
when flow was restored to the "A" return loop of shutdown cooling (SDC) (after the 
system had been isolated for a local leak rate test). When the "B" loop was secured and 
full SDC flow was sent through the "A" loop, a significant amount of crud was 
transported into the vessel from the SDC system resulting in a significant deterioration in 

water clarity and an increase in dose rates on the refueling floor and the refueling 
bridge. Based on radiochemical analysis of the crud, the licensee concluded that the 

data was consistent with release of corrosion products from plant piping rather than 
from fuel surfaces. With the reactor water clean up system (RWCU) secured, cleanup 

and recovery was slow. The fuel pool filter and demineralizer were used to assist in the 
clean up and auxiliary submerged filtration systems were installed and additional 
portable filters were obtained from sister stations. The licensee reacted quickly and 

performed well in recovering from this problem.  

c. Conclusions 

Source term reduction strategies continued to be implemented effectively and included 
an initiative to achieve future station dose savings through the noble metals injection 
program. Radiation protection staff response to a crud burst was timely and appropriate 
given the status and availability of filtration equipment.  

R4 Staff Knowledge and Performance in RP&C 

R4.1 Evaluation of Radiation Worker (Radworker) Performance 

a. Inspection Scope (83750, 83729) 

The inspectors evaluated radworker performance during the refueling outage through 
direct observation of work practices, discussions with work crews and RP staff, and 
review of selected problem identification forms (PIFs) and personnel contamination 
event (PCE) reports.
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b. Observations and Findings

The inspectors observed work practices in the drywell and in a variety of other outage 
job sites throughout the station and found that radworker performance was generally 
adequate and consistent. Workers properly removed protective clothing or were 
otherwise coached by the RP staff stationed at contaminated area egress locations, and 
most workers demonstrated proper knowledge of electronic dosimetry alarm setpoints 
and awareness of radiological work conditions when questioned by the inspectors.  
However, the inspectors observed several instances of workers loitering in areas other 
than designated low dose waiting areas, especially in the reactor building near the 
drywell bullpen and in the turbine building low pressure heater bays, and periodically 
witnessed excessive crew sizes at many work sites. Radiation protection management 
recognized these problems and continued to address the work crew size and loitering 
problems as the outage progressed.  

The inspectors reviewed selected PIFs generated during the first week of the outage to 
determine the scope and depth of radiation protection problems identified by the 
licensee. The review disclosed no negative trends or significant radworker performance 
problems. Most worker performance problems were minor, caused by knowledge based 
errors, and corrective actions taken by the RP staff were timely and appeared 
appropriate. Although approximately 12 unplanned PCEs occurred during the first week 
of the outage and exceeded the licensee's goal for that point in time, most events 
occurred very early in the outage and later subsided, after the RP staff fully realized the 
relative inexperience of the craft work force and worker coaching was expanded.  

c. Conclusions 

Radworker performance was adequate and consistent given the relative inexperience of 
the craft work force. Problems with work crew size and loitering were being addressed 
by the RP staff.  

R4.2 Plant Walkdowns and Other Observations 

a. Inspection Scope (83750, 83729) 

The inspectors conducted several walkdowns of the reactor, turbine and radwaste 
buildings during the inspection and reviewed radiological posting and labeling, 
housekeeping and work control practices.  

b. Observations and Findings 

Radiological postings for both Units 2 and 3 were well maintained. The inspectors 
determined through independent measurement that radiation and high radiation areas 
were posted to accurately reflect the area radiological condition and that high and 
locked high radiation areas were controlled consistent with station procedures and 
regulatory requirements. However, just prior to the end of the site inspection, the 
licensee identified a problem at the drywell equipment hatch, which was quickly
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recognized and corrected. The work crew that created the problem was counseled by 
radiation protection management and similar problems did not reoccur as the outage 
progressed.  

Appropriate contamination control practices were established at job sites in the reactor 
and turbine buildings, and ALARA controls for selected jobs witnessed by the inspectors 
were as prescribed by the AAR and RWP. Although the station's nuclear oversight 
group identified minor, isolated instances of inappropriate contamination control 
practices, radiological housekeeping was generally adequate as hoses and other items 
that crossed contamination area boundaries were typically secured properly, 
contaminated items were usually bagged, labeled and tagged as required and tools and 
equipment used in the RPA were controlled consistent with station procedure.  

The inspectors noted that the drywell control point was at times heavily congested with 
workers, particularly after shift turnover and breaks and, consequently, that work flow 
and work sequencing could be improved. Although the inspectors were not aware that 
these situations negatively impacted the effectiveness of the RP program, the 
congestion potentially reduced the quality of control point communications and drywell 
work oversight, as technician coverage could be challenged when multiple work crews 
converged on the drywell simultaneously. Radiation protection and contractor 
management had discussed this problem early in the outage and were evaluating 
options to improve the work sequencing.  

c. Conclusions 

Radiological postings were well maintained and accurately reflected the area 
radiological conditions, and high and locked high radiation areas were controlled 
consistent with station procedures and regulatory requirements. Appropriate 
contamination control practices were observed to be used at most job sites and 
radiological controls for work activities were as prescribed by the ALARA plan and RWP.  

R5 Staff Training and Qualifications in RP&C 

R5.1 Outage Staffing, Training and Qualifications for the Radiation Protection Organization 

a. Inspection Scope (83750) 

The inspectors reviewed the outage staffing plan for the RP program and the 
qualifications and training of contract RP staff. The inspectors interviewed radiation 
protection personnel that coordinated training and assigned duties for contract radiation 
protection technicians (CRPTs) and discussed the training program with licensee's 
staff.  

b. Observations and Findings 

Prior to hiring CRPTs, RP supervision reviewed candidate resumes and contacted 
previous employers of selected candidates to verify experience and references.  
Licensee RP management stated that there was a 60 percent rejection rate for
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contractor applicants which indicated that high performance standards were used in 
selecting the contractor RPTs. Also, the licensee sought only individuals having 
commercial nuclear power experience.  

Industry standardized qualification criteria was established for senior and junior CRPTs.  
Training requirements included a minimum score of 80 percent on the standardized 
Northeast Utilities Health Physics Theory Exam within the previous three years and 
validation of radiological work skills. As part of the on-the-job-training process, CRPTs 
were required to demonstrate proficiency in conducting radiation surveys and to 
successfully complete other specific task performance evaluations based on standard 
core skills. Contract radiation protection technicians were also required to complete 
procedure training which involved reviewing 19 selected procedures for this outage.  

The outage RP organization consisted of 38 station RPTs, 14 ComEd RPTs from other 
stations, 31 contractor RPTs and 11 contractor management personnel who filled 
ALARA positions. No contractor personnel were placed in RP management positions.  
The RPM stated that the station had approximately 16 fewer RPTs than intended for the 
outage due to a general shortage of CRPTs. The station planned to further augment 
the RPT staff with experienced technicians from its sister stations, which was underway 
during the inspection.  

c. Conclusions 

Outage staffing and training for the RP program was generally effective. The selection 
process for CRPTs was rigorous, and the training of contract RP staff adequately 
prepared workers for assigned outage tasks. The licensee was addressing the shortage 
of well qualified CRPTs before it impacted radiological work activities.  

R6 RP&C Organization and Administration 

R6.1 Outage Radiation Protection Organization 

a. Inspection Scope (83750) 

The inspectors reviewed the RP outage organization and evaluated its effectiveness in 
controlling radiological work and implementing the outage RP program.  

b. Observations and Findings 

The station's former ALARA Coordinator and RP Operations Supervisor was designated 
the new RPM approximately two months prior to the outage. The new RPM had been 
acting effectively in that capacity for approximately one year, and the individual also 
possessed significant industry experience including outage management experience at 
Dresden Station. Radiation protection staff responsibilities were clearly defined, and the 
staff was held accountable by RP management.  

The RP outage organization was divided into two twelve-hour shifts, and each shift 
included an RP shift outage manager with the RPM managing day shift activities. Work
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oversight was divided by plant locations which included Drywell, Refuel Floor, Reactor 
Building, Turbine Building and Balance of Plant, and a first line supervisor (FLS) was 
responsible for command and control in each designated zone. Also, an ALARA 
engineer was dedicated to each plant location and responsible for ALARA job planning 
and implementation of ALARA initiatives for that area. During plant walk-downs, the 
inspectors noted that the FLS and ALARA engineers were usually in the field at the 
control points or within contaminated zones established for specific jobs. The inspectors 
found that the outage organizational scheme promoted ownership of radiological work 
and helped ensure that appropriate work oversight existed.  

c. Conclusions 

The outage organization's oversight contributed to the effectiveness of the RP program.  

R7 Quality Assurance in RP&C Activities 

R7.1 Nuclear Oversight Assessment Plans for the Outage 

a. Inspection Scope (83750) 

The inspectors reviewed Dresden Station Assessment Plan, Nuclear Oversight 
Assessment NOA-12-99-OP10 D2R16 Work Practices, the detailed plan for Nuclear 
Oversight's assessment activities during the outage and interviewed the Nuclear 
Oversight lead auditor for the radiation protection and chemistry programs.  

b. Observations and Findings 

The Assessment Plan described in detail the areas that would be assessed during the 
outage and included performance based observations of radworker activities to verify 
proper radworker practices and conduct in the RPA. In addition, auditors planned to 
attend pre-job briefings, review dose reports to determine if ALARA practices were 
being properly utilized and to observe work activities to verify that waste minimization 
techniques were identified and properly implemented. The plan concentrated 
observations in areas identified as being problematic during previous refueling outages, 
and the plan specified a minimum number of field observations in each of the targeted 
areas. A review of the Nuclear Oversight auditors' credentials indicated that at least 
four-of-the-ten auditors assigned to the outage had sufficient radiation protection 
experience and training to effectively implement the audit plan.  

c. Conclusions 

Nuclear Oversight assessment activities for the outage appeared to be well planned and 
adequately staffed.
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R8 Miscellaneous RP&C Issues

R8.1 Quality Assurance Program For Use Of Type B Packages 

The inspectors reviewed a problem associated with the recent expiration of the 
licensee's quality assurance (QA) program for use of certain radioactive material 
packages, which is governed by the requirements of 10 CFR 71.12. That regulation 
requires NRC approval of a licensee's QA program for use of Type B packaging, which 
the licensee last obtained in 1994. However, unbeknownst to the licensee, the NRC 
approval was granted for five years, and approval of the licensee's QA program expired 
on August 31, 1999. On September 15, 1999 and September 20, 1999, the licensee 
used Type B packaging to ship radioactive waste to a licensed burial site without a valid, 
NRC approved 10 CFR 71 QA program. The shipments were made under the transport 
provisions for low specific activity (LSA) material specified in 49 CFR 173.427, which 
allowed packaging options other than Type B containers. However, the licensee used 
Type B casks (packaging) and declared the shipments as Type B shipments because 
the casks had been leased and were onsite, and because the licensee was not aware 
that its QA program approval expired weeks prior to the shipment dates.  

10 CFR 71.12 states, in part, that a general license to transport licensed material, or to 
deliver licensed material to a carrier for transport, applies only to a licensee who has a 
quality assurance program approved by the Commission as satisfying the provisions of 
subpart H of 10 CFR Part 71. However, as described above, on September 15, 1999 
and September 20, 1999, the licensee transported licensed material in Type B 
packaging under the general license pursuant to 10 CFR 71.12, and the licensee did not 
have a quality assurance program approved by the commission, in that the licensee's 
QA program approval expired on August 31, 1999.  

The shipment of radioactive material in Type B packaging without a valid, NRC 
approved QA program is a violation of 10 CFR 71.12. This Severity Level IV violation is 
being treated as a Non-Cited Violation (NCV), consistent with Appendix C of the NRC 
Enforcement Policy (NCV 50-237/99019-01 (DRS); 50-249/99019-01 (DRS).  

After the violation was brought to the licensee's attention, shipments using Type B 
packaging were suspended at all the licensee's stations, and an investigation by the 
licensee's corporate office was initiated. Problem identification form # D1999-04084 
was generated, and the violation was entered into the licensee's corrective action 
program. The inspectors verified that the two Type B shipments satisfied the transport 
provisions for LSA material and that the Type B packaging was prepared in accordance 
with the applicable cask Certificate of Compliance.  

R8.2 Review of Non-Outage Personnel Internal Contamination Event 

a. Inspection Scope (83750) 

The inspectors reviewed documents associated with a September 18, 1999, internal 
contamination of a radiation worker which occurred while a piece of equipment removed 
from the spent fuel pool was being prepared for shipment. The RPT responsible for job
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coverage during the event and the health physicist who performed the worker's internal 

dose assessment were also interviewed.  

b. Observations and Findings 

On September 18, 1999, a contractor who had been working on the Unit 2 side of the 

refueling floor was found to be internally contaminated. The worker had been 

dismantling a light crusher shear (LCS), and upon exiting the RPA alarmed an RPA 

egress point personnel contamination monitor. Isolated areas of contamination were 

subsequently found on the worker's face (10,000 disintegrations per minute), chin and 

neck (20,000 disintegrations per minute) and garment worn under the protective clothing 

(1,000 disintegrations per minute). Immediately following discovery of the 

contamination, the worker was decontaminated and sent to the counting room for a 

whole body count (WBC). The WBC and six others over the next three days determined 

that the contractor had ingested a small quantity of cobalt-60, resulting in a committed 

effective dose equivalent of less than 2 millirem.  

The RP staff generated a PIF and postulated that the event was caused by poor 

radworker practices. The LCS was known to have high levels of removable 

contamination. The LCS had been used in the Unit 3 Spent Fuel Pool to cut old fuel 

channels and had been moved from the Unit 3 spent fuel pool to the Unit 2 Decon Pad 

to be dismantled, decontaminated and packaged for shipment. Due to the high 

contamination levels, workers were required by the RWP to wear conventional 

protective clothing plus double rubber gloves, nylon pants and coat, and a face shield 

while dismantling the LCS. During the work, pieces of a fuel channel were noticed 

lodged in the LCS, a situation beyond the scope of the ALARA plan. Since removing 

the lodged pieces had not been discussed at the pre-job briefing and removing the 

pieces would significantly increase the time to complete the project, the coverage RPT 

instructed the workers to stop work and exit the work area. The coverage RPT noted 

that the contractor became agitated when asked to exit the Decon Pad and observed 

the contractor aggressively remove his faceshield before removing his potentially highly 

contaminated outer rubber gloves. Immediately after dress-out, the coverage RPT 

reported the contractor's agitated state and the poor radworker practice exhibited during 

dress out to the duty health physicist. The contractor's actions were of particular 
concern because the individual had considerable radworker experience including 

handling highly contaminated items from the spent fuel pool. The licensee's evaluation 

of the PIF (#:D1999-03715) concluded that removing the faceshield before removing the 

outer gloves likely contributed to the contamination event. Based on the contractor's 

actions when asked to leave the Decon Pad and the individual's inappropriate radworker 

practice, the licensee banned the contractor from working at the station.  

The inspectors' review of the incident disclosed that the RPT's decision to stop work at 

the Decon Pad was consistent with management expectations and the job's ALARA 

plan. The inspectors noted that event had been adequately documented in a PIF, that 

the worker was decontaminated and whole body counted in accordance with station 

procedures, and that an Apparent Cause Evaluation (ACE) was subsequently completed 

by the reactor services group.
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The inspectors reviewed the ACE and found it to be deficient. The ACE evaluator 
concluded that the apparent cause of event was that the worker failed to wear a full-face 
respirator that should have been required for the job. The inspector noted, however, 
that the evaluator neither provided the bases for reaching this conclusion nor proposed 
actions to correct the deficiency. Moreover, the conclusion was not supported by the 
radiological work conditions and the TEDE ALARA evaluation for the job, which the 
inspectors reviewed. The evaluator also failed to address the contractor's behavior and 
poor radworker practice documented in the PIF. In addition, the ACE documented that 
the contractor's RPA privileges had been reinstated, even though the contractor was 
banned from working at the station. At the exit meeting, management concurred with 
the inspector's assessment that the ACE was deficient.  

c. Conclusions 

The radiation protection staff responded promptly and took appropriate corrective 
actions for an unplanned internal contamination event caused by a poor radworker 
practice. However, the ACE that evaluated the unplanned internal contamination event 
was deficient in its overall assessment of the event.  

R8.3 Followup of Previous Open Items 

(Closed) Inspection Follow-up Item (IFI) 50-010/98013-01. Safety review for setting up 
the Unit 213 Hot Tool Shop on the Unit 1 Turbine Floor. A record search by the licensee 
could find no record that a safety review had been performed prior to establishing the 
Unit 2/3 Hot Tool Shop on the Unit 1 Turbine Floor in circa 1992. On July 24, 1998, the 
licensee committed to performing the safety review and document the commitment in 
the Nuclear Tracking System General Report, Item No. 0101009801301. The actions 
taken to perform the safety review were then documented in Nuclear Tracking System 
General Report, Item No. 0101009801302, which was later incorporated into the Action 
Item tracking system as Item A/R 00006681. In order to perform the final safety review, 
the licensee conducted assessments of the radiological impact of the hot tool shop on 
off-site dose, modified the Offsite Dose Calculation Manual to reflect the change in 
configuration of the turbine building and performed an engineering evaluation to assess 
the capacity of the turbine building floors to support the new hot tool shop loads. The 
inspector noted that the A/R, which had a November 30, 1999 due date for completing 
the safety review, listed several minor additional action items to be completed. Licensee 
personnel indicated that the assessments performed to date identified no unreviewed 
safety questions and that the November due date would allow sufficient time to fully 
complete the remaining action items. Since the assessments performed to date were 
adequate, resulted in no unresolved safety questions and the remaining outstanding 
actions were minor and did not impact the overall assessment result, this IFI is closed.
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V. Management Meetings

XI Exit Meeting Summary 

Two of the inspectors presented the inspection results to Mr. Swafford and other licensee 

management and staff at the conclusion of the site inspection on October 8, 1999. The 

licensee acknowledged the inspection findings and identified no proprietary information. The 

inspectors obtained and reviewed additional outage performance information subsequent to the 

site inspection and further discussed the inspection findings in a teleconference with the RPM 
on October 20, 1999.
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PARTIAL LIST OF PERSONS CONTACTED

S. Bell, Health Physicist, Shipment Specialist (Corporate) 
K. Beverly, Regulatory Assurance 
P. Boyle, Chemistry Manager 
E. Burns, Outage Planner 
P. Chabot, Engineering Manager 
D. Fay, ALARA Analyst 
M. Gagnon, Health Physicist, Shipment Specialist 
T. Halliday, Radiation Protection Supervisor 
M. Hayse, Nuclear Oversight, Assessment Manager 
R. Kelly, Regulatory Assurance, NRC Coordinator 
R. Melgoza, ALARA Analyst 
J. Moser, Radiation Protection Manager 
R. Norris, Radiological Engineering Supervisor 
B. Rubak, Regulatory Assurance, Licensing 
P. Swafford, Station Manager 
R. Weidner, Training, Operations Group Leader 

INSPECTION PROCEDURES USED

IP 83750 
IP 83729 
IP 92904

Occupational Radiation Exposure 
Occupational Radiation Exposure During Extended Outages 
Followup Plant Support

ITEMS OPENED AND CLOSED

Opened and Closed 

50-237/99019-01 
50-249/99019-01

NCV Conducting radioactive material shipments under the general 
license provisions of 10 CFR Part 71, with an expired quality 
assurance program.

Closed

50-010/98013-01 IFI Safety evaluation for establishing Unit 2/3 hot tool shop on the 
Unit 1 Turbine Building floor.
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LIST OF ACRONYMS USED

AAR 
ACE 
ALARA 
AR 
BWR 
CEDE 
CRPT 
ECP 
FLS 
HEPA 
HWC 
IFI 
IGSCC 
INPO 
ISI 
LCS 
MV 
NCV 
NO 
OCC 
PCE 
PIF 
QC 
Radworker 
RP 
RPA 
RP&C 
RPM 
RPT 
RWCU 
RWP 
SDC 
TEDE

19

ALARA Action Review 
Apparent Cause Evaluation 
As-Low-As-Is-Reasonably-Achievable 
Action Request 
Boiling Water Reactor 
Committed Effective Dose Equivalent 
Contract Radiation Protection Technician 
Electrochemical Potential 
First Line Supervisor 
High Efficiency Particulate Air 
Hydrogen Water Chemistry 
Inspection Followup Item 
Intergranular Stress Corrosion Cracking 
Institute For Nuclear Power 
In-Service-Inspection 
Light Crusher Shear 
Millivolt 
Non-Cited Violation 
Nuclear Oversight 
Outage Control Center 
Personnel Contamination Event 
Problem Identification Form 
Quality Control 
Radiation Worker 
Radiation Protection 
Radiologically Protected Area 
Radiological Protection and Chemistry 
Radiation Protection Manager 
Radiation Protection Technician 
Reactor Water Cleanup System 
Radiation Work Permit 
Shutdown Cooling 
Total Effective Dose Equivalent



PARTIAL LIST OF DOCUMENTS REVIEWED

Station Procedures 

DAP 12-09 (Rev 17) Dresden Station ALARA Program 

DRP 6210-17 (Rev 01) Issuance and Control of Vacuum Cleaners in Radiologically 
Posted Areas 

DRP 6200-08 (Rev 04) Radiation Protection Guidelines for Work in the Reactor Cavity 

DRP 6020-02 (Rev 05) Radiological Air Sampling Program 

DAP 12-35 (Rev 05) Donning and Removing Routinely Required Radiological 
Protective Clothing and Protective Clothing Guidelines 

RWPs and ALARA Plans 

RWP # 998209 (Rev 0) D2R1 6 Reactor Disassembly/Reassembly and Related Activities 
and ALARA Action Review 

RWP # 998119 (Rev 0) D2R16 Drywell Control Rod Drive System Pull/Put Maintenance 
and ALARA Action Review 

RWP # 998313 (Rev 0) D2R1 6 Moisture Separator Modification and ALARA Action 
Review 

RWP # 998107 (Rev 0) D2R16 Drywell Ventilation Maintenance and Related Activities 
and ALARA Action Review 

RWP # 998125 (Rev 0) D2R16 Drywell 2A Recirc Pump and Motor Maintenance and 
ALARA Action Review 

RWP # 98211 (Rev 0) D2R1 6 NobleChem Injection Activities and ALARA Action Review 

RWP # 998108 (Rev 0) D2R16 Drywell Nuclear Instrumentation Maintenance Activities 
and ALARA Action Review 

RWP # 998311 (Rev 0) D2R16 Condensate Demin Vessel Relining and ALARA Action 
Review 

Investigation Reports and PIFs 

Apparent Cause Individual Internally Contaminated While Performing Work on 

Evaluation (10/04/99) the Refuel Floor 

PIF # 1999-04084 Type B Cask of Radwaste Shipped After 10 CFR 71 QA Program 
Approval Expired
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PIF # 1999-03715 Individual internally contaminated while performing work on the 
refuel floor, October 18, 1999.  

DRP Form 5720-04A, Personnel Contamination Record, PCE No. 99-059, October 18, 1999.  

Other Documents 

Personnel Contamination Reports and Records for the First Week of Outage 

D2R16 Dose Performance Data 

D2R16 RWP Summary Report 
Nuclear Tracking System, General Report, Item No, 0101009801301, NRC Open Item - Review 
of Safety Evaluation for Hot Tool Shop, July 24, 1998.  

Nuclear Tracking System, General Report, Item No, 0101009801302, NRC Open Item - 50
010/98013-01 Hot Tool Shop Safety Evaluation, July 31, 1998.  

Nuclear Tracking System, General Report, Item No, 0101009801303, Hot Tool Shop Located 
on the Unity Main Turbine Floor, November 3, 1998.  

Nuclear Tracking System, General Report, Item No, 0101009801304, Hot Tool Shop Located 
on the Unit 1 Main Turbine Floor, November 3, 1998.  

Action Item, Assignment Detail, A/R No. 00006681, NRC Open Item - 50-010/98013-01 Hot 
Tool Shop Safety, May 6, 1999.  

Pre-job Briefing Checklist for RWP 990036, October 17, 1999.  

1997 Dresden Station Assessment Plan, Nuclear Oversight Assessment NOA-1 2-99-OP1 0 
D2R16 Work Practices, August 6, 1999.  

Noble Metal Chemical Addition... From Development to Commercial Application
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