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AO Abrormal Occurrence NRER Nonreactor Event Report
CFR Code of Federal Regulations PIP performance improvement program
Ci ourie ppm parts per million
DOT Department of Transportation KCEP Radiological Contingency and
DUF, denleted uranium tetrafluotide Emergency Plan
REAC/TS Radiation Assistance Center/Training
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MORT  Managemant Oversight and Risk Tree
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mrem miltirgm
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The number of therapy misadministrations reponed
by the NRC licensees durin; 1991 was about the
same as that in 1990 and about two times the
average number reported in 1981 through 1989 The
number of diagnostic 1epons was about the same as
that in 1990 and 10 percent higher than the average
rate of the 9 previous years However, despite these
increases in the numbers of repontable events, the
error rate for all types of misadministrations remained
very low

During 1991, 16 Agreement States submitted repons
from 103 licensees 10 the NRC of £ therapy and 112
diagnostic misadministrations involving 148 patients
AEOD evaluated misadministration data from
Agreement States In 1991 for the first time.

The NRC's Operations Ceniar in Bethesda, Maryland,
provides a focal point fot NRC communications with
Commussion licensees, State agencies, and other
Federal agencies Of the 2365 notifications that were
reponted 10 the NRC Operations Center in 1991, 138
invalved nonpower reactor events. A "Site Area
Emergency” was declared as a resut of a
transportation event, and an “Alert” was declared al
a fuel fabrication faclity The remainder of the
notifications involved events that did not meet the
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threshold 1o be classitied as one of four classes of an
amergency

During 1991, an Incident Investigation Team
westigated an event & the General Electric
vompany Nuclear Fuel and Component
Manutacturing facllity, in Wilmington, North Carolina.
An estimated 150 kilograms (320 pounds) ol uranium
were inadvertertly transferred 1o an unfavorable
geometry waste treatment tank. Because of the tank
configuration and type and quantity of fissile material
avallable, the potential for a nuclear criticality
accident was created. In investigating this event, the
team noted shortcomings with respect 1o the NRC's
reguiations and regulatory guidance, license and
licensing process, and inspection program.

AEQD is in the process of producing a videotape on
good practices in cobalt60 teletherapy. This
videotape will use data from reported medical
misadministrations to identity those practices that
resull in the most fraquent types of errors. The video
will ustrate good practices that are designed to
avold errors while performing teletherapy
procedures. The stalt will prepare the video with
support from Argonne National Laboratories
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2 Feedback From Nonreactor Licensee Operational Experience

2.1 OUverview of Uperaung

txperience Y
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per year comes from natural background excluding
radon The imponance of environmental radon asthe
largest source of human exposure (about 200 mrem
per year) has only recently received public attention
The average person in the United States receitves an
eftective dose equivalent of about 50 mrem per year
from medical applications. The whole fuel cycle,
including operation of reactors. contributes less than
1 mrem per year All the other manmade sources of
radiation combined add up 10 approximately 6 mrem
pér year effective dose equivalent

Almost all of the radiation dose from nuclear power
plants is occupational dose, that is, the dose to the
nuclear power plant employees and thelr contractors
who work at the plant Because the economics of
operating a plar create a strong impetus to lower
exposures and achieve ALARA objectives (As Low As
Reasonably Achievable), utility violations of NRC
limits on personnel exposure are rare, and the vast
majority of nuclear power plant personnel have
annual exposures far below NRC regulatory limits
specitied In Pant 20 of Title 10 of The Code of Federal
Reguiations (10 CFR Part 20). The rule-of -thumb for
occupational exposure Is 1 person-rem/MW.yr The
actual mean value has been reduced from 1.9in 1973
10 1 in 1985, and 10 055 in 1990 The reduction is
believed 1o be primarily the result of the licensees’
extensive dose reduction efforts and imiproved fuel
performance. Some measures that reduce collective
exposure are the licensees efforts 1o have an
effective maintenance program, experienced and well
frained personnel, a good water chemistry control
program, effective decontamination and cleanup
practices, good fuel cladding integrity. effective
radiation exposure control programs, and an alen
heaith physics stalf. The performance of reactors Is
discussed in NUREG-1272, Vol 6, No 1.

NRC regulates both reactors and nonreactor
applications of nuclear materials. All NRC licenseos
are required to supply appropriate personnel
monitoring equipment to, and require the use of such
equipment by, sach individual who receives or is
likely 10 receive a dose in any calendar guarter in
excess of 25 percent of the allowable limits specified
in 10 CFR Pan 20. Centain licensees, namely those

Nureg-1272, Section 2

Involved with industrial radiography, manufacturing
and distribution of matenals, low level radioactive
waste disposal, independent spunt fuel stoage
installations, fuel tabrication and processin g ».d
reactor operators are required 1o provide annual
summaries of exposure data for individuals for whom
personnel monitoring had been required

The most recent data readily avallable for this group
of licensees are for 1990, Data for the licensees for a
H-year period from 1986 threugh 1990 are given in
Table 2.1, Reactors monitor about 10 times as many
individuals, have about 10 times as many individuals
with measurable doses, and are responsible for
about 10 times as much collective dose as the other
categories of licensees. Operations that directly
suppon the operation of reactors, (i e . independent
spent fuel storage and fuel fabrication and
processing have collective doses that are about one
percent of that of reactors).

Ot the six categories of licensees that are required to
report collective exposures for monitored Individuals,
industrial radiography has the highest average
measurable dose per worker In each yer - except
1986, the average dose to workers In industrial
radiography exceeded that 10 workers at reactors.
For each category of licensee, the average
measurable dose per worker s far below the
allowable limits established in 10 CFR Pan 20
Reactor licensees, by vintue of the large number of
employees, had the highest collective exposure
(36,947 rem to 203,434 people) for 1990, followed by
radiographers (2120 rem to 6523 people),
manufacturers and distributors (693 rem to 4195
people), and fuel fabrication and processing (287
rem to 13,756 people). Low-level waste disposal (26
rem to 784 people) and independent spent fuel
storage (6 rem 10 56 people) licensees have relative'y
low collective doses.

Over this S-year period, the average measurable
dose has declined for independent spent fuel
storage, fuel fabrication and processing, and
commercial light-water reactors. The average
measurable dose has remained constant for low-level



waste disposal and has increased slightly for
industrial radiography and manutacturing and
distribution.

A second measur~ of the control of exposure of
personnel is the number and extent of
overexposures. A summary of the data on the
number of reports from and the number of individuals
overexposed in NRC-licensed facliities ‘o reactors
and nonreactors for the years 1986 through 1990 1s
given in Table 22 Data for Agreement Stale
licensees are not included in this table because they
are not readily available. Every year the number of
events and the number of individuals overexposed in
nonreactor applications exceeded those exposed at
reactor sttes.

Data on the number of individuals with measurable
exposures are not readily avallable for all groups of
NRC and Agreement State nonreactors, but they are
avallable for NRCJicensed radiographers, the
licensee category having the largest number of
overexposures of employees. The number of
overexposures and the number of workers with
measurable doses for personnel working at reactors
and NRC Jicensed radiographers are shown in Table
2.3 As can be seen, the rate of overexposures of
radiographers is greater by more than a factor of 10
than that for personnel working at a reactor site. The
special radiological problems of industrial
radiography have been recognized for a long time.
The NRC has provided a special guidance /training
document, NUREG/BR-0024, "Working Safely in
Gamma Radiography,” for radiographers for the
purpose of reducing over-exposures.

Data are also available for fuel fabrication and
processing licensees. These categories of licensees
report relatively few overexposures (from 0 to 3
annually between 1986 end 1990) but had an
exposure rate that, in general, exceeded that of
reactors.

The number of overexposures reported annually by
industrial radiography, fuel fabrication and
processing, and reactor licensees over the 5-year

Nonreactors— Operational Expetience

period 18868 through 1990 represents a rate that s
small, In no case was the overexposure rate more
than 03 percent of the number of workers with
measurable doses

2.1.1.2 Radiation Overexposures at
Nonreactors

In 1991, the NRC received reports of events in which
26 Individuals received exposures in excess of one
of the regulatory limits specified in 10 CFR Part 20
Licensees of the 16 Agreement States that provided
data to the NRC reported overexposures 1o 67
individuals. Most of the overexposures were whole
body overexposures of employees received in the
course of their employment.

Table 24 shows the type and number of
overexposures reported in 1991

Whole body overexposures The majority of whole
body overexposures reported by both NRC-
regulated licensees and Agreement States licen
sees are quarterly overexposures betwean 1 25 rem/
calendar quarter and 3 rem/calendar quarter. Both
NRC licensees and Agreement States reported
several overexposures in excess of the 3 rem/quarter
limit. NRC licensees reported 4 overexposuras above
3 rem/quarter and the Agreement State licensees
that provided data to the NRC reported 26 The
highest overexposure an NRC licensee reported was
10 rem; the highest overexposure an Agreement
State reported was 19.2 rem. However, in two events
reponted by a Loulsiana licensee, the radiographers
received both a whole body and an extremity dose
that exceeded regulatory limits. These overexposures
have been counted only as whole body over-
exposures.

Nonradiation Workers Two members of the public
received extremity exposures in the course of
the recovery of a source lost on a public road. A
New York licensee reported that a worker of the
hospital housekeeping staff was in the therapy room
while two portal films were taken A Texas licensee

NUREG-1272, Section 2
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Type of Licensee 1986 1987 T 1988 1989 1990

No.of |[No.of | No.of !Ne.of |No.of |No. of |Noe.of |No of |Ne of | Ne. of

Reports | People | Reports | People | Reports | People | Reports | People | Reports | Peopie
Reactors 4 4 4 4 10 14 2 4 2 2
Medical & academic 2 2 4 4 6 6 10 17 7 s
Radiography 7 B 2 2 3 3 i 14 9 12
Commercial & industria 3 3 2 2 3 3 0 0 4 4
Fuel cycie i ! 1 2 1 i 0 0 1 3
— § T T O B B 1R

Reactors

No. of Workers
w/Measured Doses

100,922

104,330

103,227

108,253

109,702
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have large re diography programs that are included in
this review, possibly the number of radiographers
employed in the Agreement States is larger than the
numocr empioyed ir the NRC regulated States In
the years 1957 through 1990, NRC licensees reported
from 12 to 35 overexposures annually. Although the
number of overexposures pored by the 16
Agreement States is relativel, nigh . enough data
are not available over time (o draw any conclusions
at this time

Nor ~ of the overexposures reported in 1991, either
by NRC licensees or by Agreement States resulted in
any near-term effects on personnael

21.2 Other Types of Events

AEOD .wviowed other classes of events These
ovents inciuded lost or stolen sources, abandoned
sources, leaking of contaminated sources, consumer
products, and fuel cycle facility events. Of the various
types of fuel cycle facilities, only mills are located in
Agreement States. Generally, none of the «vents had
any reported adverse impact on public heath and
safety.

The State of Washington reported that comtaminated
steel fencing parts were discovered when a truck was
leaving Hanford Reservation. The fencing,
contaminated with cobalt 60 (Coi0), had been
imported from india All Agreement Statas and NRC
licensees cooperatad to identify items of fencing that
were contaminated so thal the material would be
isolated and would not be sold.

An event that occurred at an NRC-licensed fuel cycle
facilty, the subject of enhanced investigation, is
discussed in Section 3, “Incident Investigation
Program *

Nureg-1272, Section 2
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22  Medical
Misadministrations

The NRC and Agreement States regulate certain
aspects o! the uses of reactor-produced
radiolsotopes In nuclear medicing and therapeutic
radiclogy Medical misadministrations are reportedto
NRC to comply with 10 CFR Pan 35, "Medical Use of
Byproduet Material" which became eMective on
November 10, 1980 The definition of a
misadministration that was in effect in 1991 is in
Appondix B 10 this repont

Although the misadministration reporting
requirements  originally became effective on
November 10, 1680, and were revised in 1987, all
Agreement States were not required 0 report
misadministrations until March 1990 Medical facilities
licensad by the NRC to use radioisotopes in nuclear
medicine and radiotherapy for humans have been
tequired 10 report misadministrations 1o the NRC
since 1881,

A revision to 10 CFR Part 35 that includes reporting
ol  misadministrations became efective on
January 27 1992 As part of this revision, the defi-
nition of misadminis’ Jtion has changed. As a result,
vory few diagnostic misadministrations will be
reported inthefuture. However, procedures involving
the misadministration of either lodine-125 (1-125) or
lodine-131 (1-131) as sodium lodide In amounts

exceeding 30 microcuries (4Ci) will still have to be
reponad. Also, fewer therapy misadministrations will

have 10 be reported under the revised regulation.

Agreement Glates regulate bLoth reactor- and
accelerator-produced radioisotopes whereas the
NRC regulates only reactor-produced radioisotopes.
Thus, misadministrations reported by Agreement
States that involved the use of accelerator-produced
isotopes are nat included in this report.
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Table 2.5 Medical misadministrations reported in 1991 by NRC and Agreement States”

Misadministrations

No. of reports

No. of licensees

reporting 329 97

No. of patieats
invoived

* Nata from only 16 Agreement States are included in this table

The Agreement State licensees reported six
therapy misadministrations for 1991. Of these mis-
acr-nistrations, one involved teletherapy, three
invoived brachytherapy, and two involved radio-
pharmaceutical therapy. The reports on these mis-
administrations contained insufficient information
10 independently determine the primary cause and
contributing factors that iead to the misadminis-
trations.

The therapy misadministrations reported by NRC
licensees could have been avoiled it licensees
had followed departmental procedures or had
improved their existing procedures.

2.2.1.2 Diagnostic Misadministrations

For both NRC and Agreement State licensees,
essentialy all of the dilagnostic misadminis-
trations for 1991 involved either the administration
of the wrong radiopharmaceutical or the adminis-
tration of a radiopharmaceutical to the wrong
patient. The number of the NRC diagnostic
misadmin_tri. lons in 1991 is about the same as in
1990 and about 10 percent higher than the average
numbe: received overthe previous 9 years, 1981

Nureg-1272, Section 2
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throunh 1989 The causes repotted by NRC
and Agreemem state ilicensees are generally the
same as those reported in the past by NRC
licensees, that is, simple errors associated with
procedures for (1) ordering nuclear medicine
scans, (2) preparing radiopharmaceuticals, and
(3) admin.stering radiopharmaceuticais.

Of the reports of diagnostic misadministrations
received in 1991 from both NRC licensees and
Agreement State licensees, about 85 to 70 percent
involved the administration of the wrong radio-
pharmaceuttical to a patient and 17 to 20 percent
involved the administration of a radiopliarmaceu-
tical to the wrong patient. For NRC licensees, these
fractions have remained relatively constant over
time.

Included In the remaining NRC and Agreement
State licensee diagnostic misadministrations were
misadministrations involving (1) a diagnostic
dosage of a radiopharmaceutical that differed from
the prescribed dosage by greater than 50 percent
and (2) the wrong route of admistration (le., a
route of administration other than that intended by
the prescribing physician).
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2.4 Videotape on "Good
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Teletherapy”
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understood and recognized that a nuclear
criticality with low-enriched uranium was
technically possible, and that there were
regulatory requirements to establish
measures (0 gQuard against such an
accident, the licensee's perception was that
the risk was so low that a criticality inherently
would not happen.

. Licensee management did not provide
effective guidance and oversight of licensed
activities 1o assure that facility operations
were conductead in a safe manner

. Therewas adeep-seated produclion-mind ..Jd
orientation within the licensee organization
that was not sufficiently tempered by a
“safety first” attitude, particularty regar .1g
nuclear criticality safety

NUREG-1272, Section 3
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The team also conciuded that NRC regulatory
oversight of the tuel facility was deficient in some
respects. The team noted shortcomings with respect
to the NRC's regulations and regulatory guidance,
license and licensing process, and inspection
program. This lack of sufficient oversight had the
effect of contributing to a situation where safety
margins eroded to the extent thal the licensee had
litle or no latitude to accommaodate operator errors
or equipment failures.

NUREG-1450, "Potential Criticality Accident at the
General Electric Fuel and Compnent Manufacturing
Faclliity, May 29, 1991" dated August 1991,
documents the resuits of the team's investigation.



4 Data From the Nuclear Regulatory Commission’s

Operations Center for 1991
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Table 4.1 "Site Area Emergency” and "Alert’ events reported in 1891
#/ nonreactor lacilities

Name of Facility Event No. Date Description Duration

Site area emergency

General Electric 22468 12/16/91 Truck carrying new fuel involved in 65 hours
Fuel Fabrication, a tratfic accident 11 minutes
Wiimington, NC

Alerts

General Electric 21103 05/29/91 Loss of process control in the 44 hours
Fuel Fabrication, solvent extraction portion of the 42 minutes
Wilmington, NC nitrate waste treatment system

" The licensee is currently revising its procedures concerning oriteria for declaring a “Site Area Emergency ” Under the proposed
critaria, this incident would be ciassified as an "Unusual Event ”

NUREG-1272, Section 4 18



5 Summary

Our review of the data on nonfeactor events and
misadministrations that were reported to the NRC
and a group of 16 Agreement States in 1991 did not
show any significant events. The number of
diagnostic misadministrations reported by the NRC
licensees was about the same as in 1990 and about
10 percent higher than the average rate for the
previous 8 years The number of therapy
misadministrations reported in 1991 by NRC
licensees was about 2 times higher than the average
number reported in the prior 10 years. AEOD
evaluated misadministration data from Agreement
States in 1891 for the first time.

The NRC's Operations Center in Bethesda, Maryland,
provides a focal point for NRC communications with
Commission licensees, State agencies, and other
Faderal agencies. Of the 2365 notffications that were
reported to the NRC Operations Center in 1991, 138
involved nonpower reactor events A "Site Area
Emergency” was declared as a result of a
transportation cvent, and an "Alen” was declared at
a fuel fabrication facillity The remainder of the
notifications involved events that did not mest the
threshold tc be classified as an emergency

During 1991, an Incident Investigation Team
investigated an event at the General Electric
Company Nuclear Fuel and Components Manu-

tacturing Facility, in Wilmingtun, North Carolina An
estimated 150 kilograms (320 pounds) of uranium
were inadveniently transferrea to an untavorable
geometry waste treatment tank. Racause of the *ank
configuration and type and guantity of fissile material
avallable, the potential for a nuclear criticality
accident was created. In investigating this event, the
team noted shortcomings with respect to the NRCS
regulations and regulatory guidance, license and
licensing process, and inspection program for this
event

The most recent readily available collective
exposures for NRC licensees in the categories of
industrial radiographers, manufacturing and
distribution of materials , low-level waste disposal,
independent spent fuel storage, and fuel fabrication
and processing showed that, in 1990, all of these
operations maintained the average exposure of their
personnel well below the annual limits specified in 10
CFR Part 20.

Although the number of overexposures reported by
Agreement State licensees was proportionally larger
than that reported by NRC licensees, no significant
overexposures from operations were reported in
1991, and the numbers of reports of lost material and
leaking sources was comparabie for both groups of
licensees.

NUREG-1272, Section §
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Table A-1 Types of licensees that subritted nonreactor reports, 1981

Type of Licensees

Academic . h el
Commefcul and industrul measuﬂnq syslems .

Well-logging e :

Cther measuring systems _
Manufacturing and distribution (exciudmg medical)
Industrial radiography .

Fixed site

Multiple locations (foeld)

Irradfiator .. ..
Ressarch and ocvaiopmen' :
Source materials”

Mills .. .. -

UF, faclities . . .. .. ... _

Other .. .

Special nuclear rna:eﬂal (includmg plutonlurr\ .

Other . ... . ...

No. of Reports
Received’

"

.. T4
. 86

37

&8 e

49

: Medical misadministration reports are not inciuded

" Routine environmental effluent release reports (e.g ., reports required Ly 10 CFR 40 85 and 10 CFR 70 59 were not included in the

totais for source mawrials and speciai nuclear material hcensees

Five categories of nonreactor licensees are required
to repent collective exposures of their personnel
industrial radiography, manufacturing and
distribution, low-level waste disposal, independent
spent fuel storage, and fuel fabrication and
processing. Table A-2 shows the number of
individuals badged during 1990 (the most recent data
readily available when this report was prepared) and
their collective dose The average individual dose
ranged from 0.02 rem per person at fuel fabrication
and processing licensees 1o 0.33 rem per person at
industrial radiography licensee facilities. All of these
average doses were far below the Part 20 annual
exposure limits. Data from badges is one measure of
the control of exposure of personnel A second
measure is the number and extent of overexposures

NUREG-1272, Appendix A A

The NRC received 21 reports of events during 1891
in which an overexposure occurred. Twenty-six
individuals received exposures in excess of one of
the regulatory limits given in this section. Information
on the exposure repons is provided in Tables A-3
and A-4.

Medical and &cademic

Six events were reported in which a single individual
was overexposed, and one report was received that
reported the overexposure of two nurses while
restraining a patient. All of the overexposures
reported by medical and academic licensees
represented exposures in excess of quarterly limitsto
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Table A -4 Personnel radiation ovorexposures, 1991

License
Licensee Number | Location

Date Overexposed

Allegheny Gen. Hosp A0131701 Pittshurgh, FA

07/28/89 2

Alt & Witzig Eng., Ine 131868501 Indianapolis, IN 1/01 /88 1 Whole body
Aultmann Hospital MO0131208 Canton, OH 07/15/%1 1 Whale body
Blazosky Assoc., Inc IR0 State College, PA /27 /91 t Whole body
Cleveland 1 Found MI46601 | Cleveland, OH /1291 1 Fatreimity
Coaldaie St Gen. Hosp 371752201 Coaldaie, PA i Extremity
Combustion Eag., Inc. 1 10 Windsor, C1 04/31/81 | Skin
Cotton Houston Ser ., Inc. 422682301 Huffman, TX 11/04/91 1 Whote hody
Ihagnostic Phaton Corp. 521634502 Carolina, PR 12/20/9% 1 Whale body
I East Fed. Lands Hwy D 4523001 | Sierling, VA 10/07/% I Whale body
I Diamond H Testing Co D191 Chubbuck, 1D 01/29/91 1 Extremity
l Induna University 130275203 Indianapohs, IN m/se/9 | Internal
I Inspection Serv. and Test 2325701 Fairbanks, AK 0s/21/91 i Whole body
Intermountain Testing Co. 50787201 Englewood, CO 10/24/91 i Whole body

| Materials Insp. & Testing 131696102 | For Wayne, IN

10/01 /86 Whaie body

i Muskogee Reg Med. Cir 35131571 Muskogee, OK

2/01/91 Whole body

| Plant Inspection Co. (42102201 | Diablo Canyen, CA

0a/19/m Whale body

It Space Science Services, Inc 0N785001 | Jacksonvilie, FI.

12/02/9 - Whoile body

| Syncor 221917401 | St Paul, MN

/15 Lxtremity

it University of Oklahoma 380317601 Oklahoma City, OK

08 /09 /9) Whaie oy

I West. Atlas Int'), Inc 42029403 | Houston, T'X

2.1.2 Lost, Abandoned, and Stolen
Sources

Licensees are required to report the loss or theft
of licensed sources that have occurred in such
quantities and under such circur.@nces that it
appears to the licensee that a substantial hazard
may result to persons in unrestricted areas

NUREG-1272, Appendix A A -

09/05 /4 Extremity

(10 CFR 20 402(a)(1)). During 1991, licensees
reported 7% events that involved lost or stolen
licensed material that was not recovered and 16
events in  which welldogging sources were
abandoned. Tables A-5 and A-6 present a list of
these events Onily one event indicates that a lost
source resulted in any overexposure. A source was
lost by Western Atlas on a public road, and two
members of the public received extremity exposures
in the course of its recovery.

6
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Location

Table A-% (cont.)

Licensee

Event Date

Probable
Ultimate
Disposal

Maonmevilie, PA

Forbes Regional Health Cte

371810401

12/17/9%

unknown

Washington, DC

Dustnct of Columbia General

ORO4 28906

06/18/91

comm. waste

1131 Minneapolis, MN Riverside Medival Cir 220325101 02/25/91 comm, waste
1-131 Billings. M'T Deaconess Med. Ctr 25010811 incineration
1131 Long Branch, NJ Monmouth Med Cir 200811303 incineration
1131 Youngstown, OH | St Biizabeth Hospital MO113101 06/06 01 mmn. waste
1131 Lancaster, PA Lancaster General Hospita! 371186601 097235 /% aneration
I Ir-192 Fort Bragg, NC Dept. of the Air Force 422353901 05/29/91 unknown
Kr-&5 Dept of the Army 290102214 08/05 /91 other
Ni-63 Milford, MA Millipore Corporation 201835802 11/11/9 unknown
Ne-43 Rahway, NJ Merck, Sharp & Dohme Res. 2%011706 0?/31/9} COMM. waste
I N6 Denville, NI First Env, Labs/CWM 23840201 06,/G7,N unknown
Ni-63 Avondale, PA Hewlett-Packard Co FM00202 Od /04 /9] unknown
Ne63 Avondale, PA Hewleti-Packard Con 30100202 unknown
P32 Ann Arbor, M1 University of Michigan 210021504 /1091 unknown
P32 Ann Arbor, M1 University of Michigan 210021504 1170591 comm. waste
Pm-147 Hutchinson. MN GL Hutchinson Tech,, Inc. GL 06/11/91 comm. waste
Po-210 Shetton, CT GL ITT Corporation 7 GL unknown
Po-210 Needham, MA GTE Gov. Systems Corp. 200685202 unknown
Po-210 Andover, MA Hewilett-Packard Co Gl 07/03/9 unknown
Po-210 Evart, M1 GL Bvan Products Co. GL 08/01/89 unknown
Po-210 HBronson, M Gl Sohvay Automaotive Ing GL 08/06,/91 comm. waste
Po-210 St Clair, M1 | GL Plastech Eng Prod. GL unknown
Po-210 Hopkins, MN Gl Honeywell, Inc. L 91/09/91 comm. waste
Po-210 Clifton, NJ GL Permanent Label GL 077259 unknown
Po-210 Columbus, OH Gl Menasha Corp. 211492201 02/279 unknown
Po-210 Fremont, OH Gil. Automotive Ind., Toc Gl 06/13/91
Pu-238 Pitisburg, PA Aliegheny General Hospital 0-1395 07/
Waltham, MA Brandeis University 200195805 01/15/91

Footnotes at end of table
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Nonregstors —Events

Table A 8 (cont.)

e
Probable
Licensee Ultimate
isotope’ Location Licensee Number™ | Eveat Date Disposal
™ Bethet, CT Ambel Precision Manf 40-8972 02/27/9 utknown
Cambndge, MA Harvard Universaty 7683 06/12/91 unknown
Genevas, OH Advanced Medical Sys., 1nc K2R E AU 0R/06,/91 unknown
Dept. of Agreuliure 190091506 10/31,91 comm. waste
New Haven, (1 Yale Universaty (6018303 10/16/91 comm. waste
Dewer AFR, DE Dept. of the Air Force 42235301 10/22/9% comm. waste
Y Minneapohs, MN University of Minnesota 220018746 02/08/91 tcineration I
Y Kansas City, MO Kansas City, MO 241138801 H/13/% unknown
Y St Lous, MO V.A. Medical Crr 240014405 08/16/91 comm. waste
Y Martin, PA Roanoke Plectne Co NL 03/26/91 scrap metal ]
Y MucDill AFE, TX | Dept of the Aur Force 422353901 08/02/91 comin. waste
ﬂ Y Houston, TX VA Medical Ctr 420008406 05/31/% incineration
ﬂ Y Suffolk, VA Peanut City Scrap Metal NL 03/06/%1 scrup metal
Z Terre Haute, IN GL Acvurate Cilass, Ine. 7 Gl unknown
Z Ravenna, OH Gl The Oak Rubber Co. Gl 10/049/89 unknown
Z Eizabeih, PA Charles Bluestone Co., Inc. 371848301 scrap metal
L{ Richmond, VA County of Henrico, VA unknown |

" Y more than ove isotope
Z unspecified

" GL general iwense

NL no hicense

A-9 NUREG-1272, Appendix A









AEOD Annual Report, 1991

The four reports that did not identify the isotope
involved the loss of two general-licensed devices, the
loss of a gas chromatograph containing a radioactive
source, and the rejection of a load of scrap steel that
was contaminated.

Abandioned Weli-Logging Sources

NRC licensees are required to report the location of
abandoned welldogging sources to the NRC. The
17 events reponted during 1991 did not result in any
known releases of radioactive materials (See
Table A 6)

2.1.3 Leaking or Contaminated
Sources

Some licensees are roquired Lo leak-test sources and
1o report leaking ones under 10 CFR 34,25, others
are required to leaktest sources and to report
leaking ones as a condition of their license. In both
cases, a removabie contamination exceeding the
maost common test limit for removable contamination

(0005 uCi) is considered evidence of leakage
Licensees are required to report to the NRC

removable contamination exceeding the amount
specified in 10 CFR 34 25 or in a license condition.

Twenty-one occurrences of leaking or comuminated
sources were reported during 1991 Table A-7
includes information from reports of these events
None of the events resulted in a radiaticn
overexposure. The isotopic sources found to be
leaking or contaminated contained americium,
barium. cobalt, cesium, tritium, iodine, nickel, and
strontium

2.1.4 Release of Materials

During 1991, the NRC received reports of 29 events
in which radioactive materials were released.

NUREG-1272, Appendix A A

Generally, the events had little effect on any areu
beyond the immediate area of 1ne release

2.1.5 Consumei Products

An additional category of eveits, “consumer
products,” was defined and included in the database
in 1985 Reports of this category of event describe
those events in which radioactive material was found
in, or had a reasonable probability of being
introduced into, nonlicensed consumer products.
NRC received information from several sources
stemming from one event of this type during 1991_All
of the reports involved the detection of contaminated
fencing materials imported from India.

2.1.6 Fuel Cycle Facilities

The NRC entered information on 49 fuel cycle events
into the nonreactor database in 1991, Of these
avents, 16 Invoived the manutacture of uranium
hexafluoride, and 33 involved fuel tabrication

Manutacturing Events

Sequoyah Fuels, Gore, Oklahoma, reported 16
events. They declared the first an "Unusual Event”
when a mechanical coupling on a fire water pipeline
that serves a cable tray sprinkler system falled. This
fallure caused several hundred gallons of water to be
sprayed into the main process building in the vicinity
of the denitration area and washed some bufit-up
uranium contamination from behind some
equipment. No breach of uranium containment
systems occurred.

in the second event, the licensee declared an
“Unusual Event” when visible accumutations of dried
raffinate sludge were found outside of the restricted
area surrounding a raffinate pond The licensee
believed that high winds dried some of the raftinate,

12
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The powder was leaking around the seams of an air
cooling duct off an HF reactor. The leak indicated a
leak In the vessel wall from a crack around the upper
half of the circumterence of a weld

in the fith event, a lightning strike caused a
temporary power fallure to all plant operations. No
licensed material was involved, and the power was
restored.

The licensee observed uranium in the area around
the feed to an HF reactor in the sixth event. The
uranium had been discharged from the reactor
cooling exhaust line 10 the 100f of the main ,..ocess
building. The leak was attributed 10 a crack in the
reactor shell that extended down the shall about one
and one-halt inches.

In the seventh event, two workers in the deplsted
uranium tetrafluoride (DUF,) plant were contami-
nated. The contamination measured on one worker
was 1.0 cpm on the skin of the neck and 20,000
cpm on the hands. The contamination of the other
worker's hands averaged 8000 cpm with a maximum
measurement of 25 000 cpm

An “Unusual Event” was declared when a small “puff*
of DUF, powder was discharged from an enclosure
during packaging. The licensee determined that the
powder level in the dust collector was 100 high for
this eighth event.

Inthe ninth event, the licensee reported that the UF,
reduction plant, including the dust collector blower,
was shut down to allow the dust collector hopper to
be emptied and the rotary valve below the hopper to
be repaired An "Unusual Event® was declared and
the plant was placed on a full-face respiratory
protection.

in the tenth event, the licensee reported that during
waork on the ~pture disk downstream of a relief valve
onac - trap, workers unexpectedly encountered a
very small amount of solidified UF, when they
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opened up the line. The UF, began vaporizing as it
reacted with the air, and a small cloud egan forming
in the area. The licensee classified this event as an
“Unusual Event”

In the eleventh event, the licensee reported that a
faciity-owned pickup truck was accidentally pulied
into a sludge settling pond. The pickup was removed
and cleaned. The licensee stated that additional
decontamination would be performed in conjunction
with the repair of the truck.

in the twelfth event, fixed surface contamination was
discovered on the asphalt surface of the warehouse
yard east of the faciity. The licensee belioves that the
probable source of the surface contamination was
due 1o the major UF, .elease that occurred it 1686,
The asphalt was scraped off and the contamination
was reduced to a level well under NRC's release
limits.

In the thirteenth event, surveys identified removable
alpha radioactivity that exceeded a license action
level on some surfaces. The licensee implemented
radiological controls to prevent spread of the
contamination. Nc overexposures occurred.

in the fourteenth event, elevated uranium
concentration levels were being released from the
hydrogen fluoride offgas scrubber system that
discharges its treated gas stream through the main
plant effluent stack. The licensee initiated numerous
measures to determine the source of elevated
uranium levels.

In the fifteenth event, the licensee tailed to ensure
that a sealing gasket was in place on the tont
mainway hatch of a tanker trailer being used to
transport raffinate sludge As a result, slurry leaked
Juring the shipment of the material from the
licensee's facility to a disposal site in New Meaxico.

in the sixteenth avent, a tank experienced a boilover
during routine boildown operations and released
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£ hose clamp failed, resulting in the release of 82
i grams of uranium powder to the confinement
aound the press The nuclear criticality safety
geometry control failed, but the nuclear criticality
r.oderation safety control was maintained in this
fiteenth event.

in addtion to these 15 evenis that occurred at their
facility, GE reported that a car struck a truck carrying
a shipment of fresh fuel from the Wiimingtun. North
Carolina, faciity to Vermont Yankee Nutiear Power
facility in Vernon, Vermont. The outer wooden
packaging burned, and the inner metal packaging
was damaged. GE declared a “Site Area Emergency”
for this event. No releases of radicactive material
occurrad.

Nuclear Fuels Services Inc., Erwir, Tennessee,
experienced six events. In the first event, an operator
cut the tip of his finger with some resulting
contamination with plutonium. The injury resulted
from the use of an ultra-high pressure jetting system
Medical treatment was provided after consulting the
Radiation Assistance Center,/Training Stte (REAC/
TS} in Oak Ridge

In a second event, four puople were moving a glove
box when it slipped and ruptured. Three movers were
wearing positive prassure respirators and the fourth
was wearing an incompletely sealed bubble suit. No
one was overexposed as a result of the incicant.

e criticality monitoring signal failed to transfer 1o
the uninterruptible power supply (UPS) when power
to the plant was lost in a third event. The monitars
were connectad to the emergency power generator
until the UPS was avallable. The UPS was lost
bec~use of a loose connection.

Inthe fourth event, an improper discharge of liquic 10
an unsafe geometry tank occurred when sample
numbers were mixed up.

Nonreactors-—Events

The licensee found an inadequate procedure for a
nondestructive assay (NDA) station that was not
being used as cesigned after the NDA station alarm
sounded The alarm was unexpected because the
amaount of fissile material in the station was below the
limnit set for the station. The NDA statiun detector was
inaccurate, causing the alarm to sound although the
control limits of the station had not been reached.

A broken PVC pipe released 300 galons of water.
The water was collected in 55 gallon drums, all
except one of which contained plutonium solution in
congcentrations that were below the limit for release to
unrestricted areas. The contents of the one drum
were retained for further cleanup.

Siemens Nuclear Power Corporation (formerly
Advanced Nuclear Fuels Corporation), Richland,
Washington, reported a fire inside a rubber transfer
boot inthe UNH dissolver glovebox. Uranium dioxide
had ignited causing the rubber boot to burn, which in
turn, ignited a Lexan hood. No exposures oceu.red,
and the high-efficiency particulate air filters held.
Comtamination was limited to the dissolver hood.

UNC, Inc.'s Uncasville, Connecticut, facility
experienced one event: zirconium fines in a filter
housing ignited and caused a fire in the filter material.
Air samples from the area showed no significantly
elevated levels of radiation.

Westinghouse E actric Corporation’s Commarcial
Nuclear Fuel Dwvision, Columbia, South Carciing,
experienced two events: In the first, a 6-inch city
water line failed, resulting in the release of 3000
gallons of water to the contamination controlled area.
No water was released outside of the building and no
exposures resulted from the event. In the secona
event, circulation was lost in the concentration
monftoring loop on an unfavorable geometry tank.
One pump was discovered to be leaking and
smoking. The pump was turned off and the redunda: it
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Six reports from radiography licensees involved
overexposures, and two involved leaking sources
These reports have been discussed in Sections 2 1.1
and 2 1.3 respectively NRC received two reports of
iost sources that were recovered, and three reports
of transporvice n events involving radiography
devices tha: G not result in any damage o the
device

2.1.8 Manufacturing and Distribution

The NRC racelved 46 reports of events that involved
manutacturing and  distribution  during 1991
Tabie A -9 provides information about these events
These licensees have no unigue reporting
requirements for events involving health and safety
unless the requirements are incorporated into a
license condition or an Ordar. None of the events
was signitcant.

2.1.9 Gauges and Measuring Systems

Holders of specific licenses to possess gauges are
required 1o report failures of, ur damage to, shielding,
on/off mechanisms, or indicators ¢! the gauge, of
datection of removable contamination on the gauge.
In addition, 10 CFR Part 20 requires these licensees
o report lost or stolen materials, releases of material,
and so forth

Reports of 33 events involving gauges or measuring
systerns were received during 1991 Table A-10

Nonreactors - Events

Includes information from these reports. None of the
events by ftsell was significant

2.2 Abnormal Occurrences

in the 1991 Report to Congress on Abnormal
Occurrences (AD) (NUREG-0090), three events at
NRC licensees and four events at Agreement State
licensees were determined 10 bu AOs The AOs at
NRC licensees involved the following:

. significr*. agradation of plant safety at
Nur - . Fuel Services in Erwin, Tennessee

. potential criticality accident at the General
Electric Nuclear Fuel and Component
Manutacturing Facility in Wilmington, North
Carolina

' radiation exposures of members of the
public from a lost radioactive source

The Agreement State AOs received in 1991 involved
the fallowing:

. radiation exposure of a nonradiation worker
(1990 event)

. radiation overexposure of a radiation worker
(1990 event)

. overexposure of a radiographer (1990 Event)

. exposures of nonradiation workers (1990
event)
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Table A 10 Gauges and measuring systems, 1991

‘ Licease Event Type of
Isotope” | Location Licensee Number | Date Event™
Am-241 Dantwry, 1 Testwell Craig Labs 061972001 06,/ 24/9 TRS
Am-24] Dower, DI Sate of Delpwnre 7] 4701 05721/ 7
Am-241 Indianapots, IN Atec Ausex, ba 13177200 6 /06 /Y1
Am-24] Nowi. Ml C11 and Associaios 211700703 /2691 TRS
Am-M1 Plymaouth, M1 I'ng and 'I‘uhn‘ Sery 2126316001 107189
Am-241 Columbus, O HBC&M Ergineenng In¢ M S /28 /0
Am-241 Willoughtyy, OH B/ Tnggs Cons., Ine M2130101 10/29/91
Am-24) Cincsanan, ON HC Nutting Co M IRER201 01/18/%
Am- 241 State College, P'A Hlarenky Associates, Ine FTIM9LA07 0R2/27/44 A Xy
Am-241 Philadelphia. FA Phitadephia. City of | voesw (18 /0K /91
Am-241 Winchester, VA T'rind Enginecring Inc 45182000] 11/19/91
Am241 | Charieston, WV WV Depi of Highways 0L 06/ AR/ :
Am 241 Cusper, WY Chen-Norhers, Inc 491700201 12/1% /91 ‘,
Cot0 Newark, DI Kok bing. Co /Trutech O72KARD01 09/16/91 RS .
(s 187 Indianspolis IN Alt & Witrig Lng 1A I86KS0) 1170191 LXP !
5157 Incianapodis, IN Gil. Boveridge Paper Co G EXr E
Cs 137 Sagola, M1 Lowsisna Pacific Corp A1 RUBGO2 06,/25 /91
(107 Billings, MT Dept. of Interior 254500501 M/ 16/91 MO ‘ :
Cx137 Ralegh, NC HBerthold, Tne AN 1003 /91 TRS '
Cs-137 Furrell, PA Sharon Sieel Corp A716M601 07 /169 EXP
Cs-137 Rachmond, VA Gieo-Syriee 06/07/9
Cs127 Nistersville, WV Union Cartide | 4760670 12/09/90 EXP
Kr-&8 Tamagua. A 1C1 Amenicas, lne AT2R27101 06/01/91 RLM
Kr-KS Wi Rapids, W1 Consoiideted Fapers, Inc 480111701 6/19/9 £Xp ‘ ;
Ni-63 St Louis, MO Anheawer-Busch Co., Ing A8 04 08 /a7 /9y LKS

| Th W. Miffiin, FA Sulsmun and l]ln‘n":.!hul 061765301 07/08 /91 J WAS

Footnotes at end of table
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3 Findings

The nwenner of events reponed 1o the NRC in 1991
vas about 30 percent greater than that in 1980
New reporting requirements for radiography licen-
sees and increased numbers of reports entered for
fuel cycle licensees were responsible for much of
the increase. The most recent readily avallable
collective exposures for industrial radiographers
and licensees Involved in, manutacturing and
distribution, low-level waste disposal, independernt

T R RS SR TS RN RSN CONENEE0WNETNTN

e . Adadi el b &

spent fuel storage, and fuel fabrication and
processing showed that all of these licensees
maintained the average exposure of their personnel
well below the annual limits spectfied in 10 CFR
Part 20 in 1990. No significant overexposures
resulted from operations by NRC licensees in 1991,
and the numbers of reports of lost material and
leaking sources was comparable to the numbers in
previous years.
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Appendix B

Report on 1991 NRC Licensee Misadministrations
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Therapy and Diagnostic Misadministrations
Heported to NHC During 1991
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leletherapy Misadministrations




D S

B e T e e e e

T R N N S N R R W S S N S m— —

g xapueddy '2.21-934NN

Table B-2 Misadministration reports for 1981 1991

Ta¥le B 3 Errer rate for misadministrations
{Based on aggregated 11-year data)

Estimated Number of
Procedures by
NRC Licensees

°mwwumwaﬂmummm

= = — — = s
1986 | 1987 | 1988 | 1989 | 1990 | 1991 | Total | Average
7 9| 12| 1w| 24 19 117 1
5 s o wl 13) 14 67 .
433 409! 36 ) 397 | 430 30| a4n 403
495 | 459 | 40| a6 | 573 520
369 | 348 | 344 | 326 | 350 | 348
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chief technologist, (4) a member of the
physics staff will accompany a physician
during all Sr-90 treatments. and ) It wil
conduct additional staft trairing

Inthe ninth case, a patient was prescribed a
brachytherapy treatment, using a Cs-137
source After an applicator-a Delclos
cylinder-was loaded with a 20-milligram
(mg) and 15 - mg equivalent Cs-137 source
it was 10 be inserted Into the patient o treat
cancer However the wrong sources were
loaded and inserted into the patient, which
led to a 29-percent patient underdose To
prevent recurrence, the licensee stated that,
in the future, it wili modity the procedures to
regquire tnat a technician verify that the
sources are the ones 10 daliver the
prescribed dose before I¢ ~<ine them and
will ingtruct technologists what actions 1o
take should they discover a discrepancy.

Inthe tenth case, a patient was prescribed a
brachytherapy treatment of the brain, using
11125 seeds implanted in the Inner catheter
of a double catheter system. The prescribed
dose was 3150 rads Mowever, upon
completing the treatment and removing the
catheter, the licensee noted that one of the
seeds was not fully inserted into the catheter
as specitfied In the treatment plan As a
result, the dose delivered to the patient was
about 20 percent less than what was
prescribed. To prevent recurrence of this
misadministration, the licensee stated that
(1) implant procedures will be changed to
mark the inner catheter at the approximate
level of the skull, (2) the catheter entrance
and end coordinates will be written down,
(3) a computerized tomography scan will be
ta’ien immediat. y post-operatively to verify
the position of the seeds, and (4) the
treatmart planning computer will be used to
evalsale the actual location of the seeds.

in the eleventh case, a patient was
prescribed @ brachytherapy gynecological

trealment, using a mold containing 109
milllicuries (mCi) of Cs-137 Two days later,

the radiation therapist in charge checked the
placement of the mold and found that it was
disladged by about 8 centimeters. Addition-
ally, the licensse found the strap used to
hold the mold In place and the strap used to
restrain the patient were loose The mold
was replaced The licensee estimated that
the normal tissues 8 cm away from the treat-
ment area would have received 200 rads
during the course of the treatment. It also
estimated that in the worst case, owing to
the movement of the mold, the dose was
approximately 350 to 400 rads. The licensee
stated that to prevent recurrence o this
misadministration, the strap normally used
to hold the mold in place will hencetorth be
taped unless contraindicated by other condi-
tions of the patient.

Radiopharmaceutical Therapy
Misadministrations

Licensees reported a total of five radiopharmaceu
tical therapy misadministrations during 1991. These
cases of misadministrations were raused by (1) error
in verifying patient identification, (2) defective equip-
ment, (3) wrong dosage, (4) no verification of the
prescribed dosage and (5) misreading of the dose
calibrator.

In the first case, a patiem was prescribed
10 mCi of 1-131 for the treatment of hyper-
thyroidism. The administering physician did
not cross-check the patient's identification
and administured the dosage to a patient
who was scheculed for a lung treatment.
Five minutes after administration, the error
was discovered and the pailent was adminis-



2.3 Diagnostic

Misadministrations
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diagnostic reports for 1991 was about the same as
the number In 198010 percent higher than the
average rate of the previous § years. The annual
number of diagnostic reports from 1981 through
1991 ranged from 334 in 1983 10 444 in 1991, an
average of about 400 per year. The types and causes
of the diagnostic misadministrations were about the
same as those reported in previous years. In effect,
all of the diagnostic misadministrations involving the
wrong radiopharmaceutical or the wrong patient
stem from human error. The primary errors
associated with the administration of a radio-
pharmaceutical 10 a patient were errors during the
preparation or administration of radiopharmaceuticai
dosages, such as -

. seloction of the wroi.g vial when drawing a
dosage,

. selection of the wrong syringe from the
dosage can,

. misinterpretation of the physician's order,

. reconstitution of the wrong reagent kit, and

. misunderstanding the radiopharmaceutical
or the dosage order

The primary errors associated with the administration

of a radiophat maceut.cal 1o the wrong patient were —

. the patient’s identity was not correlated with
the correct study,

. the study was requested for wrong patient,

. the wrong patient was delivered to Yie
nuclear medicine department, and

. the patient answered to the wrong name

Licensees stated that contributing factors for these
primary errors were -

. ’h“wm‘a‘d.

. the patient's entification bracelet not
CheCkad

. the patient's chart not checked,
. the patient’s requisition not checked,
. a new employee involved, and

. a student technologist involved.

Relatively simple quality management procedures
(checking the patient's identification against the
study and the patient's medical history, asking the
patient to state his or her name) might reduce the
frequency of these events.

2.3.1 Diagnostic Misadministrations of
lodine

Of the 444 diagnostic misadministrations reported
to the NRC in 1991, 14 involved the administration
of 1-131 in amounts that resulted in delivering of
doses 1o the thyroid or other organs that range from
7 millirads 10 6500 rads. Causes of the 1131
misadministrations included (1) misunderstanding
the referring physician's request, (2) not checking the
directive requesting a thyroid procerure, (3) not
checking the dosage label, (4) misreading the dose
calibrator, (5) selecting the wrong syringe containing
a dosage, and (6) falling to identity a patient.

Two of these misadministrations resulted in thyroid
doses of more than 1000 rads. In the first, a patient
was prescribed a diagnostic thyroid procedure that

required the administration of a 50-uCi dosage of
1131 Instead, the patient was administered a 5-mCi

dosage of I-131. An NRC conauitant estimated that
the patient received a Gose of approximately 6500
rads to the thyroid instead of the prescribed 50 to 70
rads. Thelicensee stated that the original prescription
for the procedure prepared by a physician's assis-
tant at the direction of the referring physician
was modified as a result of = 4iscussion between the
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2.4 Abnormal Occurrences

2.3.2 Diagnostic Misadministrations

That involve Coimmercial

Radiopharmacies







3 Licensee-Proposed Corrective Actions




4 Findineos and Cornclusions
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Tabie C 1 Agreement and NRC -regulated States by NRC region

Agreement States NRC-Regulated States

State Population < : Population

in Millions in Mithhons




Agreement State Licensee —Events and Misadministrations

" Agreemant States that submitted data to the NRC in 1891 by April 30, 1962,
The State of Maryland submitted only partial data for 1881,

Table C-1 (comt.)
Agreement States NRC-Regulated States
Region State Popuiation State Population
in Millions in Millions
v " Texas 17.0 Oklahoma 32
" Louisiana 44 Idaho 10
" Colorado a3 Montana 0.7
Kansas 25 South Dakota 0.7
Arkansas 24 Wyoming 05
" Utah 1.7
Nebraska 16
New Mexico 15
North Dakota 0.5
TOTAL 349 6.1
' v T California 230 Hawaii 1.1
" Washington 48 Alaska 05
: Arizona 36
Oregon 28
Nevada 1.1
TOTAL 413 16
| TOTAL
| POPULATION 159.4
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2 Nonreactor Licensee Operational Experience

Radiation Exposures

Nonreactor Events Reported
in 1991




Persoaned radiation overexposures 1991

¥ vent Nember of Type of

[ ACrn see Localion ale Exposures Fxposiure




fable C 2 (conl)

Event Number of fype ol

Location hante Exposores Exposure

Lost, Stolen, or Abandoned
Materials







Number
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Table C-3 (cont.)

W
Licensee i

Isotape Location Licensee Number | Event Date | Disposition
z Plymouth, UT Nucor Steel NI 01/23/91
Z Plymouth, U1 Nucor Steel Ni o4 /05 /91

r Z Plymouth, UT Nucor Steel Nt (4 /08 /91
/ Plymourhs, UT Nucor Stecl NL /119
Z Pymouth. UT Nucor Steel Ni 05/03/91
Z Plymaouth, L] Nucor Stegl NL 05/23/91
7 Scattie, WA Salmon Bay Steel 11/26/91

=L ===

" Y other
* 7 unknown

Cobalt 67 (Ca-57) - A sealed source used In nuclear
medicine was lost. A search through linens and trash
for the Co-87 source was nat successiul

Cesium-137 (Cs-137) — In each of the two events
reported, a Cs-137 sealed source was lost.

Tritium (H-3) — Three reports discussed exit signs
that were stolen, and one report discussed a lost
sealed tritiumn source whose content was below the
exempt limit.

lodine - There were seven reports of lost iodine
isotopes. The lodine-123 isotope was lost in a
capsule, three of the events in which lodine-125
(1-125) was lost involved lost seeds, and two
invoived material contaminated with1-125. One of the
events invoiving lost seeds resulted when a body was
released for burial before the 1125 seeds were
removed. The report of the event of loss of iodine-131
(1-131) invoived the loss of materia! contaminated
with |-131.

Iridium-192 (Ir-192) ~ Two reports were of events in
which medical licensees lost Ir-192 seeds. The third
report concerned a lost radiography camera
containing an Ir-192 source of 86 Ci.

Sodium-22 (Na-22) - A package containing 1 uCi of
Na-22 was lost in shipping from Hllinois to Texas.

NUREG-1272 Appendix C G-

Phosphorus-32 (P-32) - Three events involving the
loss of P-32 were reported. One involved the loss in
shipping. and two involved the inadvertent disposal
of ordinary waste contaminated with P-32. Polonium-
210 (Po-210) - There were 11 reports of lost general-
licensed devices containing Po-210.

Sulfur-35 (S-35) - Two events were reported in which
ordinary trash contaminated with $-35 was disposed
of

Strontium-90 (Sr-90) — A medical licensee reported
Sr-90 eye applicator stolen.

Thallium-204 (T1-204) - A general licensed device
containing 0.1 mCi of T1-204 was reporied lost.

Other (Y) - Three reports were received of events in
which mixtures of isotopes were lost. In one event,
copper contaminated with various isotopes was
stolen from Brookhaven National Laboratory.
another event, three check sources used for quality
control tests could not be located when a hospital
changed ownership, and in the third event, waste
contaminated with a mixture of Isotopes was
disposed of as reguiar trash.

Unknown (Z) - In reports of 10 events, the isotope
was not identified. Eight of the events involved the
detection of radioactive material at a scrap dealer. In

10
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four of these, the radicactive material was scale on
pipe and could have been naturally occurring
radioactive material not licensad by the NRC._ Inthree
of the other events, a scrap dealer identified
radioactive material in a shipment, and the material
was returned to the ve:dor or to the State authorities

Three other events invelved loss of a sealed marker
source and disposal of a radioacti @ pacemaker 1o
normal trash, reportedly on the advice of the
manufacturer.

Abandoned Well-Logging Sources

in the data that the 16 Agreement States gave to the
NRC in 1991, licensees reported the abandonment of
7 well-logging sources. inaddition, two other Am-241
sources, one in Maryland and one in Texas, became
disconnected down-well, however, recovery
operations have not been completed yet. The events

reported did not result in ary known releases of
radioactive materials (See Table C-4)

2.1.3 Leaking or Contaminated
Sources

Eighteen occurrences of leaking or contaminated
sources were reported during 1991 Table C-§
includes information from reports of these events.
None of the events resulted in a known radiation
overexposure.

2.1.4 Release of Materials

In the data that the 16 Agreement States gave the
NRC were reports of 26 events in whic’ material was
released None of the events resulted in any known
overexposures, generally, none of the events had any
effect on any area beyond the imimediate area of the
release.

Table C-4 Abandoned weil-logging sources, 1991

SIS e =
License
Location Licensee Number Event Date I
Houston, TX Computalog 01/16/91
Houston, TX Halliburton Company /08,91
Wilkerson, MS Schiumberger Well Services MS46301 10/01/91
Rankin City, MS Shell Development Company MS28401 11/08/91
Co-60 Gulfport, MS Shell Development Company MS284011 12/11/91
Lot Houston, TX French Well Surveys 12) /9
U-2 Houston, TX Western Atias

* In most cases, when an amernicium souree is abandoned, 2 Cs-137 source is also abandoned
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Table C -5 Leaking sources reported, 1991

——
License Event

Isotope | Location Licenser Number Dute Manufacturer

Houston, TX Valco Instruments 06/17/91
Am-241 Fort Worth, TX Computalog Wireline Products a5/15 /9
Am-241 Citaham, TX Phoenix Susveys, Inc OR/23/W
Am-241 Houston, TX Sperey-Sun Drilling Services Chammatron
Ca-108 West Palm Beach, FL United Technologies-Pratt & 901 02/25/91 Kevex /0102

Whitney
Coa0 Houston, TX Houston Northwest Radiothe rapy
Co-60 Longview, TX Profs ssional Serace, Inc
Cs-137 Natchez, MS International Paper Co, 02601 O8/19/91 GRP /850231
Cs- 137 Texas City. TX Amoco Ol Company /17 /91
Fe-S5 ] Amersham Corporation 1/13m
Fe-55 L Amersham Corporation 121283601 /01N
Fe-5S Austin, TX Asoma Instruments, Inc
Fe-55 Austin, TX Asoma Instruments, Inc, 07/24/91
Fe-55 Austin, TX Asoma Instruments, Inc 102788 /3 Amersham /THC D1
1r-192 St Rose, LA Source Products & Bquipment Co. | LA296610) 10/28/91
$r-90 Tallahassee, F1. Humana Hosputal 1231 02/18/91
Sr-90 Dallas, TX Tamko Asphalt Products, inc
I g Austin, TX Asoma Instruments Inc 06/17/91 I

"7 means unspecified

2.1.5 Consumer Products 2.2. Medical Misadministrations

Several Agreement States reported contaminated
fencing that arrived from India. The radioactive
tems, which were contaminated with Co-60, had
been manufactured by a firm in India and had been
imported into the United States through two firms in
California and Texas.

Agreement States issue licenses and currently
regulate about 4000° Institutions (e.g., hospitals,
clinics, or physicians in private practice). Of the 28
Agreement States, only 16, who issue about 2200
licenses, provideu readily availabie data on 1991 mis-
administration events One of these States Maryland,

"US Nuclear Regulatory Commission, *10 CFR Past 35, Quality
Management Program and Misadminisirations,” Federal
Register, VOl 56, No. 143, 1991, p.34104.
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microcuries (uCl) dosage of 1-131, resulting in a
thyroid dose in the range of 50 1o 70 rads The
prescription was prepared by a physician's assistant
at the direction of the referring physician. The nuclear
medicine technologist subsequently discussed the
procedure with the physician's assistant and asked
whether the thyroid scan was the appropriate
procedure The technologist indicated a whole body
scan 1o identity thyroid tissue throughout the body
would be the appropriate test. The hysician's
assistant submitted a new order for the vv. ole body
scan. The 1-131 was administered 1o the patient on
January 17, 1991, and the whole body scan was
performed on January 18, 1991

The whole body scan involved a dosage of 5 milli-

curies (mCH of 1-131 Instead of the 50 uCi used for
the diagnostic procedure prescribed by the referring

physician

Because the patient's baby was not breast fed and
was with the patient for only 30-minutes, the baby's
exposure was only about 0.5 millirads. Alter the
misadministration was discovered, cor.act between
the mother and baby was restricted for two days to
avoid further radiation exposure to the infant.

The NRC retained a medical consultant 10 evaluate
the circumstances of this case. The consultant
estimated that the patient received a dose of
approximately 6500 rads to her thyroid. This
exposure wouid carrv a slightly increased risk of
developing hypothyroidism or thyrold cancer.
Becausethe patient was lactating, thus concentrating
the radicactive lodine in the breasts, there would aiso
be an increase In the patient's risk of breast cancer
The consultant recommended periodic monitoring of
the patient for hypothyroidism and for breast and
thyroid cancer.

This misadministration was caused by modifying the
intended diagnostic procedure after a discussion
between the physician’s assistant and the nuclear
medicine technologist. This modification was not
reviewed by or approved by the patient's physician.
The NRC staff conducted a special inspection on
February 19, 1991, to review the circumstancas of the

D-3

Nonreactors—Abnormal Occurrences

misadminis.ration and determined that the hospital
had not provided training in the proper ordering and
administration of radiopharmaceuticals to individuals
working under the supervision of a physician
designated on the NRC license.

The hospital adopted new procedures requiring
specific approval by an authorized physician before

the oral administration of more than 50 uCi of 1-131.
This authorization is to be obtained immediately

before the planned administraticn. The hospital also
reaffrmed that the technologist and physician's
assistants are not permitted to change an order given
by an attending physician.

The hospital recommended that the patient be placed
on a thyroid hormone to inhibit the growth of thyroid
noclules and that she be monitored for possible
development of hypothyroidism or other compli-
cations.

The February 19, 1991, NRC inspection identified two
apparent violations associated with the incident: (1)
fallure to insauct supervised individuals on the
orinciples of radiation safety and (2) use of NRC-
licansed material by unauthorized individuals The
NRC is still reviewing these inspection findings and
enforcement action is pending.

NUREG-0090, Yolume 14, No. 1,
Report 81-3
Medical Therapy Misadministration at

Washington Hospital Center in
Washington, D.C.

On February 1, 1991, the licensee, Washington
Hospital Center, Washington, D.C., notitied NRC
Region | that a therapeutic misadministration
involving a teletherapy unit had occurred at its facility
earlier that day.

A 74-year-old patient was to have received 250 rads
to the brain for cancer treatment. The technologist
correctly identified the patient, however, the tech-

NUREG-1272, Appendix D
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nologist used another chart without verifying the
name on the chan or the picture of the patient on the
chant with the patient treated No patient treatment
area markers, such as tattoos, were used. Using the
wrong chart, the technologist initiated treatment of
the patient's larynx. The thyroid of the patient was not
blocked from exposure to the teletherapy beam
While the patient was undergoing treatment, the
technologist realized that the wrong organ was being
treated and terminated the treatment. It was
estimated that 57 rads were delivered to the larynx
and about the same number to the patient's thyroid.
After termination of the larynx treatment, the patient
was given the proper treatment.

An NRC medical consultant reviewed the event,
noted that no acute symptoms were present and that
no long term medical implications were expected
during the lifetime of the pa lent

The technologist falled to follow proper identification
procedures. The licensee provided additional training
for the technologist in the proper identification
procedures for treatment plan verification.

The Region | staff will examine the circumstances
behind the incident during the next inspection of the
program at the licensee's facility.

NUREG-0090, Volume 14, No. 1,
Report No. 91-4
Medical Therapy Misadministration at

Hahnemann University Hospital in Philadelphia,
Pennsylvania

On February 22, 1921 the licensee, Hahnemann
University Hospitai, Philadelphia, Pennsylvania,
notified NRC Region | that a therapeutic
misadministration had occurred at its facility during
the period from February 14 to 18, 1991, while a

patient was undergoing radiation therapy for a tumor
in the eye.

NUREG-1272, Appendix D D -

A radiotherapy physician prescribed a therapeutic
dose of 30,000 rads 10 the base of the tumor and
14,300 rads to the apex of the tumor from an
iodine - 126 (1-125) custom-designed eye plaque.
While the physicist was designing the eye plaque, he
decided o change to an eye plaque with a different
radius of curvature. The physicist changed the
coordinates for placement of each 1-125 seed used in
the plague but failed to change the associated points
tor calculation of dose to various depths within the
eye.

On February 18, 1991, the physicist suspected that
an error had occurred while planning a treatment for
another patient with a similar tumor. He retrieved
patient data from the computer f-r the treatment
started on February 14, 1991 reviewed the data, and
confirmed that an error had been made. The patient’s
eye plague was *hen removed At that time, a
treatment dose totaled about 53,000 rads to the base
of the tumor and 19,500 rads to the apex of the
tumor. The licensee stated that the dose received by
the tumor was within acceptable medical treatment
protocols for that type of ¢ mor and that no acu. ¢
effects were observed in the patient.

NRC Region i contacted an NRC medical consultant
to review the event. The consultant stated that there
was an increased risk of long-term adverse effects,
(e.g., cataract, tissue darnage).

The causes are attributed to human error on the part
of the licensee's stalf physicist, lack of written
procedures, and lack of dual verification of dose
calculations before administration.

The licensee's planned corrective actions include
establishing written protocol for this procedure,
including a second verificatiun of the treatment
calculations before administering dosages to
patients.
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status or disposition of each IIT stalf action will be
included in the annual reports issued by the NRC
AE0D (NUREG-1272 series)

The HT team briefed the Commission on the content
of the IIT report on September 9, 991, and briefed
the Advisory Committee for Reactor Safeguards
(ACRS) on October 10, 1991, The licensee and the
NRC staff presented their views of the incident and
actions in a formal Commission briefing on
October 18, 1991

Significant NRC inspector presence was me ntained
at the site during Au¢ ' through mid-October 1991
The Inspectors reviewed operations in progress as
the licensee restarted the solvent extraction process
and reviewed actions taken by the licensee to
improve its ; ‘ormance in criticality safety The
solvent extractun process has been operated salely
since the NRC autharized aperation nn October 16,
1991, In an emergency e ercise on December 18,
1991, the licersee aemons rated effective corrective
actions for the problems in e licensee’s emergency
response program. These problems were identified
by the IIT and NRC followup inspections

The NRC issued NPC Bulietin 9101, "Reporting Loss
of Criticality Safety Controls,” October 18, 1891, 1o all
fuel cycle and uranium fuel research and develop-
ment licensees. The bulletin requested the licensees
to ewvaluate their criticality safety criteria and
procedures, modify them as appropriate 1o ensure
that events involving degradation of controls will be
promptly evaluated and reported to licensee
managers and the NRC as appropriate and provide
a description of their criteria and procedures to
the NRC. On November 19, 1991, the NRC staff
sponsored a workshop on Bulletin 91-01. Responses
to the bulletin are due by the end of January 1992
These responses will be reviewed by NMSS then the
licensees’ implementation of any needed
improvements will be reviewed during NRC
ingpactions

NUREG-1272, Appendix D D -

In addition, NMSS estabiished a Materials Requiatory
Review Task Force The purpose of the task force
was ‘o conduct a broad-based review of the
Commissions current licensing and oversight
programs for fuel cycle and large 1haterial plants. The
task force was requested to define the components
and subcomponents of an ideal regulatory evaluation
system for these types of licensed plants and
compare them to the components and
subcompaonents of the existing regulatory evaluation
system The task force prepared a report that
discusses the findings from this comparison and
proposes recommendations on the basis of the
findings. This report was issued tor public comment
during February 1992 as Draft NUREG-1324,
“Proposed Method for Regulatory Major Materials
Licensees *

NJREG-0090, Volume 14, No. 2,

Report No. 91-7

Multiple Medical Teletherapy
Misadministretions at St. John's Regional
Medical Center in Joplin, Missouri

On April 12, 1991, the licensee, St. Johns Regional
Medical Center, Joplin, Missouri, notified NRC
Region 11l that a number of cobalt-60 (Co-60)
teletherapy misadministrations had occurred
between September 1989 and March 1991 The
misadministrations (defined as therapeutic doses
varving mare than 10 percent from prescribed doses)
were discovered during a review of past treatment
data in March and April 1991. On April 25, 1991, the
licansee formally reported that 12 misadministrations
had occurred.

Of the 12 patients, 3 received doses 10 percent to 18
percent higher than the prescribed doses, and 9
patients received doses from 10 percent to 27
percent below the prescribed doses. All
misadministrations resulted from erroneous
information in the treatment planning computer
program. All treatments, with one exception, involved






AEOD Annual Report, 1991

missing its shield plug. Licensee personnel placed
the source in a complete shipping container at
appraximately 7:30 p.m.

A large pin that is supposed to be attached to ...
safety bar securing the shipping container shield piug
was determined to be missing With dt this pin, the
safety bar could slide out of position, and the plug
and source could come out of the shipping
container

In addition, the bed of the truck from which the
shipping container fell was a flat steel deck with no
abstructions at the rear of the truck except for a
canvas cover held in ptace with four elastic straps.
During transportation, several shipping containers
were fastened on the truck bed by locks attached to
the comainers and to the links of a slack steel chain
attached to structural members of the truck The
shipping containers could move on the truck bed
Apparently, the slack allowed the shipping container.
to accelerate when the wehicle turned comers,
breaking 2 lock and allowing the subject shipping
container 1o fail off the back of the truck.

The potice officer who held the source received an
estimated exposure of appraximately 5 rem to his
fingers. The individual who retrieved the source
received an estimated exposure of approximately 150
millirern (mrem) to his fingers

The event was attributed to human arfor Licensee
personnel did not foliow the licensee’s procedures or
managerial instructions in correcting shipping
container deficiencies and in properly securing the
shipping containers 1o the transporting vehicle.

On September 6, 1991, the day &% ar the incident, the
licensee issued a memorandum to all their North
American facilities concerning corrective measures
that were effective immediately Subsequently. the
licensee took additional corective actions to prevent
such losses.

NUREG-1272, Appendix D D-

On September 6, 7, and 11, 1991, NRC Region IV
i »ectors conducted a special, announced radiation
safety inspection of the licensee’s byproduct material
program.  The inspection included the review of
organization, management, training, radiation
protection, independent measurements. rotification,
and transportation activities The inspectors identified
seven apparent violations of NRC regusations.

On December 20, 1991, the NRC issued a Notice of
Violation and Proposed Imposition of Civil Penalty in
the amount of $10,000. The propased civil penalty
was based on two of the apparent violations: (1)
failure to block and brace the source container
adequately and (2) failure to ensure the containers
closure device was adequate.

NUREG-0090, Volume 14, No.3,

Report No. 91-9

Medical Diagnostic Misadministration at St.
John's Mercy Medical Center in St. Louis,
Missouri

A bone scan diagnostic study was scheduled by the
licensee, St. Johns Mercy Medical Center, St. Louis,
Missouri, for September 8, 1991, for a 15-month-old
male child with possible osteomyelitis (bone
inflammation) of the ankle. The child was given an
adult dose of technetium-99m MDP (Tc-99m MDP),
the radioactive pharmaceutical used for a bone scan.
The normal dose for a child of his weight would be
1.91 mCi. The standard adult dosage used for the
diagnostic study was about 21.96 mCi, more than 10
times the intended dosage to the child.

The licensee uses a computer system as an aid 1o
determine the appropriate amounts of the radiophar-
maceutical to use in the bone scan. Pediatric patients
are identified on the licensee’ treatment list with an
asterisk, accompanied by a handwritten notation of
the patient’s body weight.

10
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During radiography operations, an unmonitored,
nonmadiation worker employed by the Exxon
Corporation received a whole body exposure
estimated 1o be between 18 and 39 rem from a
radicactive source that was not properly shielded.
This exceeds the abnormal occurrence reporting
threshold of 0.6 rem In one calendar year for a
member of the general public. In addition, a
mdiographer received a whole body expos e of
about 7.7 rem. (This exceeds the license limit for
whole body exposure (0 a radiation worker in one
calendar quarter, however, it is below the abnormal

occurrence reparting threshold of 25 rem whole
body )

On July 14, 1690, two empl-yees of the licensee,
H & G Inspection Compary, Incorporated, Houston,
Texas, were performing rou’s « radiography of welds
at Exoons Texas Well #1, jocated in Sabine Lake
They were located on a barge near Port Arthur,
Texas They were using a Gulf Nuclear Model 20-V
camera containing 60 Ci of 11192 After completion
of a radiograph, Radiographer A cranked in the
source, approached and surveyed the camera and
guide tube, and locked the camera. He removed the
exposod film and took it to the darkroom for
Radiographe: B to develop. Radiographer A returned
1o the weld to set up for the next exposure During
this procedure an Exxon employee approached the
radiography camera inside the resiricted area to
discuss the next shot. Radiographer A had problems
setting up the next shot and obtained Radiographer

Bs assistance The Exxon employee left the area at
this time.

The two madiographers completed the set-up and
were leaving to make the radiograph when
Radiographer B noticed that the lead radiographers
survey meter was off-scale on the high side. This
indicated that the source was not in the shielded
position They moved away from the camera,
uniocked the camera, and retracted the crank-out
handle one-half turn. The camera was relocked and
pocket dosimeters were checked The pocket
dosimeters were off-scale ano the RSO was notified
of the incident. The employees were ordered to
return 1o the shop and their thermoluminescent

NUREG-1272, Appendix D D

dosimeters (TLDs) were malled in for iImmediate
pracessing

The TLDs indicated that Radiographers A and 8
received about 7.7 rem and 1.3 rem, respectively
Because the nonradiation worker was not wearing
any radiation dosimetry. his exposure was estimated
by a reenactment of the event and calculations, these
indicated he received o whole body exposure
between 1.8 and 3.9 rem.

There were three root-causes for the event. The first
cause was the camera locking with the source in the
unshielded position. (The licensee stated that this is
a design flaw in The lock box and ir not an unusual
occurrence with the Gulf Nuclear Model 20V
camera. The manufacturer of this camera is no
longer In business ) The second cause was the
tailure of the radiographer to perform an adequate
survey to determine whether the source was in the
shielded position. Apparently, the madiogiapher went
through the motions of performing the survey,
became complacent while reading the meter, and
falled to perceive what his meter was indicating. The
thid cause was use of inadequate procedures
regardin g unmonitored personnel entering a
restricted area

The radiographers and the Ex on employee were
notified of their exposures. All licensee employees
were notifind of the incident by memorandum. The
incident was discussed during the next safety
meeting N sw procedures were developed pertaining
to unmonitored personnel entering restricted areas
The requirements for performing a proper survey
were reemphasized to ensure that a source has been
propery retracted into its shielded position. Whenthe
camera {3 moved to a different job site, the guide
tube will be disconnected and the safety plug
inserted. Anyone not following the new procedures
will be fined $100.

The licensee was cited by the State agency for
allowing an unmonitored individual 1o receive an
exposure greater than 2 mrem in an hour, for the
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sources were invisible and couid only be detectad by
careful examination or use of a survey meter

The medical center purchased a bench top Geiger
Mueller detector equipped with an audible alarm and
installed 1 at their cesium storage location. The
detector will alarm # sources are not secured inside
the stomge safe Also. a refresher training was held
for all stalf cowering the proper handling of
brachytherapy sources held under the license. This
tmining Included removal and replacement of
sources from the storage safe as well as quarterly
Inventories. Methads for surveying devices that
contained cesium sources before taking them out of
service was emphasized

The Inspection agency cited the medical center
licensee for six tems of noncompliance.

NUREG-0090, Volume 14, No 4,
Report No. AS91-6
Exposures of Nonradiation Workers

The foliowing account is based on information the
Agreement State of Calfornia provided the NRC in
December 1991

On Novernber 2, 1990, Anaheim Memorial Hospital,
Anaheim, Calfornia, shipped seven Cs-137 sources
that had been used for a brachytherapy implant back
1o the supplier, Therapeutic Nuclides, Inc., Valencia,
Calfornia. The sources consisted of two 50-mCi,
three 25-mCi, and two 12-mCi sizes

The Type 7A package used for shipment consisted of
a plastic source retainer, fitted into a lead pig that
was then placed inside a metal can This metal can
was placed inside a 5-gallon metal container and was
surrounded on all sides by a high-density poly-
urathane foarn. The inside container was secured
with a lid and a snap ring. The outside container was
secured with a lid and leve! lock ring

NUREG-1272, Appendix D D

Federal Express picked up the package on
November 2, 1990, and first took #t 1o the Fullerton,
Calfornia, sort tacility and then 1o the Los Angeles
Alrpont (LAX) Hub sort facllity At LAX, the package
came open while descending 8 feet on a 45 degree
angle conveyor belt. A! the bottom of the descent, all
contents of the package became separated and
scattered on the conveyor balt and around the work
area

A Federal Express employee noticed that the
package had a mdicactive label and immediately
repacked the 5 gallon container, however, he did not
realize that the sources had fallen out. The employee
reported the incident 1o his supervisor who called in
a hazardous materials specialist to examine the
container The specialist used a survey meter and
determined no madiation level at the surface of the
drum. Rather than question why he did not register
any mading, he assumed that all tems inside the
package had been properly secured, and he allowed
it to continue on 1o Its destination

The package arrived at Therapeutic Nuclides on
Monday, November 6, 1990, but it was not opened
untit the following day When the package was
opened and discovered empty, the RSO for
Therapeutic Nuclides immediately notifled the Los
Angeles County Radiation Control office (agency)
and an investigation was begun An agency inspector
contacted Federal Express in an attempt to
backtrack the route the package took from the time
it was picked up at the hospital She was able to
focus her search on the Hub facllity at LAX und
discovered the sources there as soon as she entered
the facility

The inspector located all seven sources in various
places throughout the facility This Inspector
interviewsd Federal Express personnel who came in
contact or worked near where the sources were
found. Those individuals who came in close contact
with the sources were sent for madical evaluation
and followup. Dose estimates were established for
i workers, and all were notified of their estimated
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The cause of this misadministration was due 10 the
administration being made by the hospitals Certilied
Nuclear Medicine Technologist without the
responsible physician present.

An enforcement conference was held at the Los
Angeles County Heaith Department between
mambers of the hospital administmative stafl and
representatives of the County and State Radlation

NUREG-1272, Appendix D

e

Control Program stalt The hospital presented an
exizisive cormective action plan and explained new
controls that would be implemented

Representatives of the Radiologic Health Branch
acceptad the plan, and the case was referred 10 the
city attorneys office 1o determine whether to file
charges.

e i
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Status of NRC Staff Actions ror Events Investigated
by Incident Investigation Teams
(Nonreactors)




Sti " 128 of NRC Staff Actions for the Events
Investigated by Incident Investigation Teams







Reteren










A
~ . .
©
A ) s T : 4
Al 4 s 1 ) ﬁu\" vele
)
.
te )
4 1
’
' NAA
&8 it
\ v ‘ ‘ = |
¢ ) ‘ \
A :
‘ 4 Ne's X } p adi
)
£ M ad
i 4] rEr iat v It ri 0 'y . - .
' \ | ire A AT ' i ’
’ : 1L 1 13}
g 3 " ' ) Y \ Wi £ $ s . -
‘ ’ P e e : g Higx )
1s |
¥ (16 ¢ LIy 1! nm ¢ } taff w ¥ nibr ~
ALY : ‘ ,
| ) ) ' 14 i X i #Hirg MNhA
Dispositior
A " Jedit f e julatory ri Tora——

gt ’ W auan Derso o tra » et
o ' : A4 ¥iA ' ' ’ r T »
i ! AICY ) f \ ) ale i f ey P at wi
§ $ V16 § FR § . i i 4 J 18 181’ N ity ide )
' ’ y v
rin WL } ) } ¢ o iat v 1 ’ The Ni il
(24 . L 28 ) ] ' 1) : N { ’ 1§
. i oDl D i 3
5 .
I 183} {
. DI WX ;




AEOQD T Action 7{;'\hmg System

Dispositiun

Action

ude

S X {er




AEQD Annual Repoit, 1991

AEOD IIT Action Tracking System

Region Il advised GE by letter dated August 13, 1991 (Reference 5), that the region had
lead for followup of site-specific actions. The region reviewed and authorized restart
activities for the Uranium Recycle Unit (less solvent extraction). A summary of the reglonal
restart inspection activities is presented in Inspection Report No. 70-1113/91.03
(Reference 6). Many of the corrective actions already taken by GE pertained to
management practices and controls in general GE presented thelr specific plans for
startup of the solvent extraction process in September 1991 (Reference 7). Inspection of
licensed act!vities were scheduled at least every other week through October 1991, The
focus of the inspections were management contrals, procedural compliance, and training
programs. The region was to monitor licensee intermediate and long-term corrective
actions, which were incorporated into a performance improvement prograrm. NRC and GE
managers were 10 meet (generally on a quarterly basis) to review performance
improvemnent program status and accomplishments.

GE responded specifically to the IIT report in writing by letters dated August 26, 1991,
(Reterence 8) and August 27, 1991, (Reference 9). These letters discussed geriaial Issues.
In addition, GE conductad their own Investigation of the event, develuped conclusions,
and initiated corrective actions. NMSSs and Rils review of their investigation shows no
significant differences on facts or technical issues between GE's investigation and the IITS
(References 10 and 11)

The specific GE actions to improve the safety of operations have been communicated in
a sevies of meetings and correspondence that outline actions to be completed. GE
identified the corrective actions and divided them into short-terri, items to be completed
before restart of the solvent extractions system aid loiiger term actions to be completed
on an established schedule. At a management meeting on September 25, 1991, GE
outlined the actions to be completed before restart of the solvent extraction process
(Reterence 7)

The actions outlined included improvements in management presence, safety attitude,
quality assu,.nce oversight, supervisory and managerment training, and procedural
adequacy and compliance. An onsite inspection team reviewed the licensees corrective
actions as they were implemented. On the basis of these actions, Region Il authorized
restart of the solvent e*araction process on October 18, 1991 (Reference 12).

The licensee is continuing program improvements through implementation of a
Performance Improvement Program (PIP). The PIP includes, among other tems, a
criticality re-review of specified systems, improvernents to the aucdit program, assessments
of organizati | and staffing, and improvements in the configuration management system.
The licensee is also conducting a review of NUREG-1450, *Potential Criticality Accident at
the General Eiectric Nuclear Fuel and Component Manufacturing Facility* and identifying
those findings that should be incorporated into the PIP. The additional kems have not yet
been submitted to the NAC but will be by late January 1992. GE will also incorporate tems
identified by an internal investigation group that was independent of the Wilmington facility
The staff will continue to monitor GE's progress through frequent inspections and quarterty
management meetings.
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Tre staff obtained a commitment from the licensee to continue with the implementation
of additional enhancements in their abllity to deterrnine the root cause of incidents These
additional ionger term improvements were 10 be incorporated into the January update of

the GE Performance Improvement Program. These improvements will be tracked to
completion by the stafl (Reference 12).
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