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U.S. NUCLEAR REGULATORY COMMISSION 

REGION III 

Report No. 50~249/81-30 

Docket No. 50-249 

Licensee: Commonwealth Edison Company 
Post Office Box 767 
Chicago, IL 60690 

Facility Name: Dresden Nuclear Power Station, Unit 3 

Inspection At: Dresden Site, Morris, IL 

Inspectors: 

712(/~ 
Approved By: L. R. Greger, Chief 

Facilities Radiation 
Protection Section 

Inspection Summary 

18 and 31, 1981 

License No. DPR-25 

Date 

Inspection on December 11, 18 and 31, 1981 (Report No. 50-249/81-30) 
Areas Inspected: Special, announced inspection of circumstances concern
ing a possible personal whole body overexposure. The inspection involved 
21 inspector-hours onsite by two NRC inspectors. 
Results: Two apparent items of noncompliance were found, (Inadequate 
surveys - Sections 4 and 5; Failure to exercise positive control over 
access to a high radiation area - Section 7) . 
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DETAILS 

Persons Contacted 

*D. Scott, Plant Superintendent 
*D. Farrar, Assistant Superintendent, Administration and Support Services 
*G. Myrick, Radiation Chemistry Supervisor 
*T. Gilman, Lead Health Physicist 

The inspector also contacted other licensee, McCarten and McAuliffe 
Construction Company, personnel. 

*Denotes those present at exit meeting. 

Summary of Events 

On December 9, 1981, Region III was notified by the licensee, through 
the Senior Resident Inspector, that a contractor welder may have 
received a whole body dose of 3140 mrems during the fourth quarter, 
1981. The welder's whole body film badge results showed .he received 
1450 mrems through November 22, and 1690 mrems from November 23 through 
December 6. A second contractor employee (pipefitter), who worked with 
the welder, received 930 mrems through November 22 and 1190 mrems from 
November 23 through December 6. The contractor workers received most 
of their exposures for the period November 23-through December 6, on 
December 4 and 5. 

The increased personal exposures on December 4 and 5 resulted when the 
two workers, who had been working on High Radiation Sampling System 
support hangers in the Unit 3 torus area in general radiation fields of 
5 to 20 mR/hr, were assigned to work on hanger 146 which was in an area 
of significantly higher radiation fields. Due to a lack of surveys, 
the radiation levels in this work location were underestimated. Due to 
inadequate evaluations of the workers' exposures for December 4, they 
were allowed to return to work on hanger 146 on December 5. 

Details 

During the period November 23 through December 3, 1981, the two con
tractor employees worked on the catwalk above the Unit 3 torus. They 
worked in radiation fields ranging from 5-20 mR/hr, as indicated on 
Special Work Permits (SWP's) issued for installation of High Radiation 
Sampling System support hangers and general cleanup. The cumulative 
whole body doses to the welder and pipefitter for this period were 326 
and 389 mrems, respectively, based on daily readings of their indirect 
reading (pencil) dosimeters. 

On December 4, 1981, the workers were instructed to repair hanger 146, 
located above the equipment drain lines to the Reactor Building Equip
ment Drain Tank. This location was approximately 15-20 feet from the 
area whi:;'!re they had worked for the previous weeks. A contractor 
foreman issued these instructions, even though he apparently knew the 
radiation fields at that location were considerably higher than those 
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indicated on the SWP. According to the foreman, he instructed the 
workers to place lead blankets on and around the drain lines near 
hanger 146 to reduce the general radiation fields. He stated that his 
rationale for the use of lead blankets was based on recent working 
experience near hanger 146 and his knowledge of the general radiation 
fields. According to the foreman and RCT personnel, the placing of 
lead shielding by workers, without health physics concurrence, is not 
an uncommon practice. No radiation surveys were made of the hanger 
146 work location before or during the work. Later surveys showed 
radiation levels as high as 300 to 400 mR/hr in the hanger 146 work 
location. Radiation surveys are discussed further in Section 4 of 
this report. 

The workers (welder and pipefitter) stated that they were not given 
instructions to shield any lines during their work on hanger 146 and, 
in fact, did not shield any lines. They stated they were not aware 
that the general area radiation fields in the vicinity of hanger 146 
were significantly greater than their previous work locations. There 
were no precautionary radiation signs or postings in the area of hanger 
146 other than hot spot postings on piping. 

The contractor employees' physical working positions required sitting 
on drain lines, standing at different positions on a drain header line 
between two vertical equipment drain lines, and standing on the catwalk. 
While working in these positions, the workers, without being instructed, 
placed their film badges and dosimeters at locations on their body which 
they thought would be closest to the highest sources of radiation, as 
indicated by the hot spot postings. These positions included the back 
pocket, left hip, and left and right ankles. 

The contractor foreman did not return to observe the workers or confirm 
the use of lead shielding on December 4. 

On the morning of December 5, the contractor foreman was notified by 
the Rad/Chem Department that the pencil dosimeters (two per worker) 
worn by the two contractor employees on the previous day were dis
charged. The licensee pulled the workers' film badges and instructed 
the workers to report to the RCT office. Although the licensee does 
not have specific procedural guidance to follow, it is the licensee's 
practice to evaluate the causes of discharged dosimeters. The RCT 
foreman and contractor foreman evaluated the discharged dosimeters 
for the two workers. Radiation exposures of 125 mrems for the day 
were determined based on radiation levels listed on the SWP of 
5-20 mR/hr and a stay time of six hours. Further discussion of the 
dose assessment is presented in Section 5 of this report. 

Film badges were reissued to both workers after the foremen completed 
their review of the discharged dosimeters. The contractor foreman 
instructed them to work on hanger 131, which is located about eight 
feet south of hanger 146. However, before they went to the hanger 
131 area, they decided that some additional work on hanger 146 was 
necessary. They worked on hanger 146 for approximately 75 minutes 
without consulting their foreman. 
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On Monday, December 7, the Rad/Chem Supervisor was informed that the 
welder's pencil dosimeters for December 5 were both discharged, that 
the pipefitter's dosimeters read 76 mR and 154 mR for December S, and 
that both workers' dosimeters were discharged on December 4. The Rad/ 
Chem Supervisor directed that neither worker be reissued film badges 
or be allowed to work in radiation areas until their film badges were 
evaluated. The film badges were sent to the processor the morning of 
December 7, with special instructions to read the badges upon receipt. 
The badge readings were reported to the licensee on Tuesday, December 8, 
at which time an evaluation of their exposures was initiated. The 
quarterly whole body doses for the welder and pipefitter, based on film 
badge results, were 3140 mrems and 2120 mrems, respectively. After 
making corrections to compensate for badge locations on December 4 and 
5, the licensee calculated the doses to the welder and pipefitter to be 
2850 mrems and 1830 mrems, respectively. See Section 8 for further 
details of the dose evaluation. 

4. Direct Radiation Surveys 

5. 

Surveys performed by the licensee on December 8, after the exposure, 
in the area of hanger 146 indicated radiation readings ranging from 
400 mR/hr at eight inches above the junction of the equipment drain 
line and the drain header line to 310 mR/hr at eight inches above this 
position; 60-80 mR/hr at chest height when standing on the header; 
120-140 mR/hr on the catwalk grating; and 140-180 mR/hr at thigh and 
gonad height when standing on the header. Hot spot postings in the 
area, dated May 27, 1981, indicated 250 mR/hr on a horizontal line near 
hanger 146, 150 mR/hr on top of the drain header line, and 1500 mR/hr 
under the same line. These survey readings were confirmed by the 
inspector on December 11. 

As noted in Section 3 of this report, the contractor foreman 
instructed the two workers to work in an area not specifically 
covered by the SWP. The foreman, although he stated he was aware 
that the radiation levels in the vicinity of hanger 146 were higher 
than those listed on the SWP, did not request the RCT's to make a 
survey of the area before performing the hanger work. The lack of 
direct radiation dose rate information for the work area is in 
noncompliance with 10 CFR 20.201(b) which requires that surveys be 
made as necessary to comply with the requirements of 10 CFR 20.101, 
among others. (249/81-30-01) 

Licensee's Evaluation of Discharged Dosimeters 

Although some conflicting information was received during interviews 
with the involved parties, it appears that the decision to assign 125 
mrems to each of the workers for December 4 was agreed to by the con
tractor foreman and the RCT foreman. The two workers were apparently 
not active participants in the discussion of their previous days 
activities and claimed not to have learned of their assigned dose until 
later in the day. The 125 mrems assigned dose was based on exposure 
levels listed on the SWP, work times, and dosimeter logs for work done 
in the torus. 
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Due to conflicting statements, it could not be determined if the RCT 
foreman realized that the workers had been working in higher radia
tion fields than those listed on the SWP, or why he assumed the four 
indirect reading pencil dosimeters had gone offscale because of mal
function rather than actual exposures. It is clear, however, that the 
RCT foreman did not resurvey the work area or verify the work location 
by direct observation. As a result, the RCT foreman erroneously 
attributed the offscale dosimeter readings to malfunctioning pencil 
dosimeters, two per worker, and allowed the contractor employees to 
return to work on December 5. This failure to adequately evaluate 
the two workers' exposures for December 4 is in noncompliance with 
10 CFR 20.201(b) which requires that evluations be made as necessary 
to comply with the requirements of 10 CFR 20.101, among others. 
(249/81-30-01) 

It could not be determined what actions would have been taken if the 
welder had reported for work on December 6 after his pencil dosimeters 
were again discharged on December 5. On December 7 the Rad/Chem Super
visor, having been informed of the discharged dosimeters on December 4 
and 5, instructed that the badges be processed with special instruction 
for the vendor to process on receipt. 

No written guidance for evaluation of offscale dosimeter readings had 
been developed and implemented by the licensee. 

SWP Control 

The licensee's method for issuing SWP's for work similar to the Unit 3 
torus job requires that the RCT office be notified by the person respon
sible for the job. The specific work location is identified to an RCT, 
who surveys the area if current survey data is not available. The 
applicable exposure rates, protective clothing and equipment requirements, 
monitoring requirements, special instruction, work location, and job 
description are recorded on the SWP. SWP's are valid for 24 hours after 
radiation protection approval. Unless radiation protection has reason 
to believe the exposure rates or conditions listed on the daily SWP have 
changed, the same rates are listed on the SWP the next day. This system 
continues until Monday of the following week when new survey results are 
used when writing SWP's. There is no established policy or procedure 
requiring RCT followup of SWP jobs to ensure workers adhere to the re
quirements of the SWP, nor do the RCT's routinely perform such followup. 

The SWP's under which the contractors were working for several weeks 
prior to and including December 4 and 5, were issued for the Unit 3 
torus catwalk. The radiation fields described on the SWP indicated 
20 mrem/hr on the catwalk, 15 mrem/hr east of the cable tray, and 
5 mrem/hr west of the cable tray. Film badge and indirect-reading 
pencil dosimeters were required. Of several instructions listed on 
the SWP, one stated that each individual covered by the SWP must keep 
his own exposure time. For this reason, the contractor foreman made 
the initial assignment of the workers' dose on the timekeeping sheet . 
The SWP did not contain specific restrictions regarding work areas, 
nor were the high radiation fields near hanger 146 identified. Such 
information, or routine followup of SWP work by RCT's, may have 
prevented the workers' unplanned exposure. Without more specific 
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information on the SWP and routine RCT followup of SWP jobs, the 
licensee's radiation protection program does not appear adequate to 
prevent further SWP control problems. This matter will be reviewed 
during a future inspection. (Open Item 249/81-30-02) 

7. High Radiation Area Access Control 

Although only a small portion of the Unit 3 torus catwalk area contains 
radiation levels exceeding 100 mR/hr, access to the entire area is con
trolled through a locked gate which is posted with a high radiation area 
sign. The licensee uses this gate to provide the high radiation area 
access controls required by 10 CFR 20.203(c)(2). The actual high 
radiation area within the larger area was not identified or controlled 
locally. 

Licensee policy does not normally permit work to be performed in high 
radiation areas under an SWP; RCT coverage is required. The hanger 
installation work in the catwalk area had been performed for several 
months under an SWP, even though the entire area was posted as a high 
radiation area. This was apparently permitted because the licensee 
believed the work would not require entry into any actual high radia
tion area. However, adequate controls to prevent such entry were not 
in effect, as evidenced by the events of December 4 and 5 when the two 
workers unknowingly worked in an actual high radiation area (hanger 146) 
within the Unit 3 torus catwalk area. The SWP did not contain pre
cautions regarding the high radiation area nor was the existance of the 
high radiation area noted in the dose rate information on the SWP. 
Further, as noted previously, the actual high radiation area was not 
identified locally to provide a warning to the workers. The two workers 
stated they were aware that radiation levels were somewhat higher in the 
area of hanger 146 because of the hot spot postings .in the vicinity, but 
they were not informed and did not believe the general area radiation 
levels were significantly higher than those listed on the SWP. 

The licensee's high radiation area access controls did not provide 
adequate control ov~r high radiation area entries in this case. This 
is in noncompliance with 10 CFR 20.203(c)(2). (249/81-30-03) 

8. Evaluation of Radiation Exposures 

The inspector reviewed the licensee's evaluation of the workers' 
whole body exposures for December 4 and 5. The welder's whole body 
film badge results for the quarter totaled 3140 mrems. He received 
1450 mrems for the period November 23-29, and 1690 mrems for the period 
November 30 through December 16, approximately 1640 mrems of which were 
received on December 4 and 5. The pipefitter's whole body film badge 
results for the quarter totaled 2120 mrems. He received 930 mrems for 
the period November 23-29, and 1190 mrems for the period November 30 
through December 6, approximately 1120 mrems of which were received on 
December 4 and 5 . 
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As noted in Section 3, the personal monitoring devices were worn on those 
parts of the body the workers thought would receive the highest exposure 
and therefore did not necessarily represent whole body exposures. Through 
discussions with the workers, use of detailed survey information and re
enactment of the event, the licensee calculated the workers' whole body 
exposure to be 290 mrems less than the reported film badge results. This 
exposure difference corrects the measured exposures to the mid-calf height. 
Such correction is supported by ICRP-23, which notes that in adults the 
lower leg does not contain significant blood forming marrow. 

On this basis, the licensee assigned whole body doses to the welder 
and pipefitter of 2850 and 1830 mrems, respectively, for the fourth 
quarter 1981. 

The inspectors reviewed the licensee's evaluation. The evaluation was 
accurate, based on licensee and NRG data, and was justified based on 
the ICRP-23 reference man information regarding location of blood forming 
organs. 

9. Exit Interview 

The inspectors met with licensee representatives (denoted in Section 1) 
at the conclusion of the inspection. The inspectors summarized the 
results of their findings concerning the unplanned exposures and the 
apparent items of noncompliance . 

10. Enforcement Conference 

An enforcement conference was held on January 20, 1981, to discuss the 
unplanned exposures, Region Ill's concern over the events which led to 
them, and the apparent items of noncompliance. The meeting, held at 
the Region III office, was attended by Mr. A. B. Davis, Deputy Regional 
Administrator, NRG, Region III and Mr. C. Reed, Vice President, Nuclear 
Operations, Commonwealth Edison Company, and members of their staffs. 

The major radiation protection problems identified during the special 
inspection were discussed with the licensee. These included: improper 
actions taken by the job foreman; inadequate evaluation of the workers' 
exposures; ineffective high radiation area (HRA) and special work permit 
(SWP) control, and inadequate RCT followup of SWP jobs. These inspection 
findings were related to previous radiation protection inspection findings 
including those from the Health Physics Appraisal and the investigation 
of two overexposures in early 1981. It was noted that although improve
ments had been made in the radiation protection program, further 
improvement, especially in management and training of RCTs, was needed. 
Licensee representatives discussed specific corrective measures resulting 
from the incident and other program improvements implemented since the 
Health Physics Appraisal. Except for high radiation area access controls, 
the licensee's proposed corrective actions were generally responsive to 
NRG concerns. Additional corrective actions are needed to resolve the 
high radiation area control problems which contributed to the unplanned 
exposures to the two contractor workers. 
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In attendance at the enforcement meeting were: 

U.S. Nuclear Regulatory Commission 

B. Davis, Deputy Regional Administrator 
C. Norelius, Director, Division of Engineering and Technical Inspection 
R. Warnick, Director, Enforcement and Investigation Staff 
R. Greger, Acting Chief, Technical Inspection Branch 
W. Schultz, Enforcement Coordinator 
T. Tongue, Senior Resident Inspector, Dresden Station 
P. Lovendale, Radiation Specialist 
R. Paul, Radiation Specialist 

Commonwealth Edison Company 

C. Reed, Vice President, Nuclear Operations 
F. Palmer, Division Vice President, Nuclear Stations 
D. Scott, Superintendent, Dresden Station 
D. Farrar, Assistant Superintendent for Administrative and Technical 

Services, Dresden Station 
G. Wagner, Manager, Technical Services Nuclear 
J. Golden, Supervisor of Health Physics, Technical Services Nuclear 
R. Pavlick, Health Physics Supervisor, Technical Services Nuclear 
G. Myrick, Radiation/Chemistry Supervisor, Dresden Station 
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