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AVOIDING MISSHIPMENT OF RADIOACTIVI
PACKAGES

A Nuclear Regulatory Commission (NRC) licensee re-
cently misshipped a 2. 1-curie iridium-192 brachytherapy
source. The old source was placed in the shielded source
container after the new source was installed in a remote
alterloader. The manufacturer's partially completed
transportation forms for the old source played a major
role in both the misshipment and the suczessful return of
the source to the licensee

Days after the source exchange, a courier arrived at the
licensee’s site 1o pick up a non-radioactive package. vhe
courier was informed that the package would not have
transportation papers, and the licensee would not know
where it was being shipped. All the courier expected was a
heavy box, The courier went to the wrong building and

_ was directed to the medical physicist. The medical physi
- Cist saw the partially ¢

Tpleted transportation papers
with the iridium source and thought the courier was there
10 get the indium package. The courier was given the ra
v o dioactive package

*

¥ I'he source was missing for seven days Although the par-
tially completed transportatic 2 papers contributed to the

o misshipment, they were also a major lactor in recovering
the source and protecting the general public. First, they

n correctly identified the package as a radioactive package,
i: cnsuring appropriate handiing controls. Second, they

‘ provided a paper trail that eventually led the licensee 1o
. the source. Although the lack of transportation papers

might have prevented the medical physicist from releas-
g & package, it would not necessarily have prevented the
=¥ courier from picking up a package

Licensees should review tieir own procedures for avoid-
ing misshipments of radicactive packages. These pack-
ages should always have sufficient information with them
& 0 ensure that they are recognized as radioactive and can
o be returned 1o the licensee. Highly visible reminders to
check with designated radiation safety personnel before
releasing packages may keep empioyees trom releasing
packages before they are ready. Attaching a red lag to the
package or cover sheet *o the transportation pajpers with
this kind of reminder would prabably have prevented the
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misshipment. The important point is for licensees 1o take
special precautions when receiving radioactive material
or replacement sources and the accompanying partially
completed transportation papers

PROPOSED MATERIAL CONTROL AND
ACCOUNTING (MC&A) REGULATION IF'OR
URANIUM ENRICHMENT FACILITIES

here is a possibility that applications for licenses for
construction and operation of new uranium enrichment
facilities will be submitted to the Nuclear Regulatory
Commission (NRC') soon. There is also a possibility that.
over a longer term, legislation will be enacted that would
put all or part of the Department of Energy's (DOE’s)
enrichment facilitics under the iurisdiction of NRC regu-
lations. Therefore, it is appropnate that NRC clarify and
formalize material conirol and accounting requirements
(MC&A) applicabie to enrichment facilities producing
low enriched uranium (LEU). In this connection. a pro
posed rule, to Le designated as 10 CFR 74.33. was re
cently published in the Federu! Register (Vo'. 55 No. 242,
Dec. 17, 1990, pp. 51726 51732) for public comment. Ex
isting 10 CFR 74.31 is a performance-based regulation
that applies to certain licensees (but not enrichment fa
cilities) authorized 10 possess aud use more than 1 effec
tive kilogram of special nuclear material (SNM) of low
strategic signilicance (currently six LEU fuel fabricators)
I'he proposed new 10 CFR 74.33 is similar to 10 CFR
74.31, but contains additional or modificd requirements
L0 protect against and detect unauthorized enrichment
activities (e.g., the production of high enriched uranium)

A drdt regulatory guide has also been prepared to pro
vide puidance and acceptable methodologies for meeting
the proposed performance-based system capabilities
e regulatory guide s also subject to public comment
Single copies of the draf guide may be obtained trom the
Commission’s Public Document Room, 2120 1. Street.
N.W., Lower Level, Washington, D.C. 20555

Questions on either the proposed 10 CFR 74.33 regula
Hon or 1ts associated regulatory guide should be directed
o Donald R. Joy (301-492-0352) or Phi ['ing
(301-492-0648). Division of Safe -

guards and I'ransporta
tion
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A patient receiving an endobronchial indium-192 treat-
ment received an uniniended dose 10 the face when the

ribbon contaning the indium-192 seeds became dis-

placed. The catheter that had cortained the ribbon re-
mained in place.

The duty nurse noticed the dislodged source at midnight,
but took no uction. At 2:00 a.m., the duty nurse taped the
unsecured end of the ribbon containing the indum-192
seeds 10 the left side of the patient s face, where it re-
mained for about 3 hours. At one poiat earlier, the pa-
tient had tucked the ribbon into her hair.

Atabout 4:14 a.m., the charge nurse attended the patient,
noticed the dislodged source, and called the rachation
safety officer, who directed the removal of the source
from the patient.

NRC estimated a dose of 1,032 rem 10 the left side of the
face and 282 rem to the eyes. The duty nurse wno handled
the ribbon received an estimated 17.6 rem to the fingers.

The patient was subsequently discharged, but on
March 22, at 1:00 & m,, the patient was readmitted to the
hospital complaining of burning of the eyeballs and sensi-
tvity to light. She was released the next day; the diagnosis
was keratoconjunctivitis, with the possibility that the con-
dition was radiation-induced conjunciivitis.

Event §: Therapy Misadminstration
Date Reported: March 19, 1990

Licensee: St. Mary's Medical Center
Saginaw, Ml

An individual received a dose of 250 rem to the thoracic
region of the spine, rather than to the lumbar region of
the spine. The patient had received 4,500 rem to the tho-
racic area of the spine in 1986 and 1987. The prescription
for treatment in 1990 was for ir.adiation of the lumbar
portion of the spine.

In preparing for the first treatment, the technologist
asked the patient to identify the treatment area. The pa-
tient indicated an area of the thoracic spine; the technolo-
gist failed to review the patient's chart, examine x-ray
film, and obtain verification of the treatment by a second
technologist.

Evert 6 Radiation Overexposure
Date Re~orted: April 6, 1990

Licensec. Barnett Industrial X-Ray
Stillwater, OK

A radiographer’s assistant received an estimated dose ol
5,000-7,000 rem to the skin of his neck. The radiographer
and the assistant failed to conduct a radiation survey of
the exposure device after either of the two exposures they
had completed. The source had not been connecied to

the drive cable and had remained in the source guide
tube.

After the second radiograph had been completed, the as
sistant radiographer disconnected the source guide tube
and' draped it around his neck while he was moving the
exposure device 1o another location. As he removed the
guide tube from his neck, the sealed source fell to the
ground. The assistant’s pocket dosimeter was of(-scale.

‘The owner of the firm was notified and directed that the
assistant be taken for @ nedical examination at a local
hospital.

The source was retrieved to a shielded position in the ex-
posure device. The radiographer and the assistant re-
ceived whole-hody doses of 17 and 24 rem, as estimated
from eytology studies. Although the assistant developed
erythema (reddening of the skin) and an open wound on
his neck, as of June 1990, the skin tissue had regenerated.

Event 7. Therupy Misadministration
Date Reported: June §, 1990

Licensee: Mercy Medical Center
St. Joseph, Ml

The nuclear medicine department’s procedures manual
indicated the proper dose for a substernal thyroid scan
was 3-5 millicuries of iodine~131, or 100-200 microcuries
of iodine~123. The technologist was directed to use
iodine~131 for the study, and the technologist adminis-
tered 4.3 millicuries to a patient.

The procedures manual was wrong. The standurd dose
for a substernal thyroid scan should have been $0-100
microcuries of iodine~131. The patient received an esti-
mated dose to the thyroid gland of 5,752 rads.

Event 8: Therapy Misadministeation

Date Reported: June 19, 1990

Licensee: Tripler Army Medical Center
Honolulu, HI

A nursing mother was given a 4.89-millicurie doss o
iodine~131, which resulted in an unintended raw.stion
dose of 30,000 rads to her infant's thyroid gland. The er-
ror was detected when the scan indicated an unusually
high breast milk uptake.

The pliysician and nuclear medicine technologist faiied to
confirm whether the patient was breast-feeding.

Event 9: Therapy Misadministration

Date Reported: June 22, 1990

Licensee: St Lake's Hospital
Cleveland, OH



A patient received @ 178-rem radiation dose 1o the left
side of the head from a cobalt-60 teletherapy unit pn
June 22, 1990, The patient was scheduled 1o receive o
200-rem radiation dose to the chest area, the ninth of a
total of ten treatments to the chest,

A technologist who had previously treated the patient set
up the patient without looking at the treatment docu-
ments. After the treatment, the patient asked if her chest
was also going to be treated.

Event 10: Therapy Misadministration
Date Reported: November 1, 1989

licensee. Desert Samaritan Hospital
Phoenix, AZ

A patient who was supposed 1o receive 100 microcuries of
idine-131 for a diagnostic thyroid scan received 100
millicuries of iodine- 131 and was sent home for 24 hours,
until imaging was scheduled. When the patient returned,
the camera flooded aut, indicating a large overdose. The
patient was immediaiely hospitalized and isolated.

The patient’s family was contacted and a bioassay per-
formed. Althouve® the thyroid burdens were above the ac-
tion levels fo+ radiation workers (0.4 microcuric), the
level was not considered a serious threat to any family
member. The patient’s house was surveyed and decon-
taminated.

The hospita! stalf did not assay the dose before adminis-
tering it, did not compare the dose label with the physi-
cian’s order, and didd not maintain adequate records of in-
coming radiopharmaceuticals. Syncor, the radiopharmacy
that dispensed the dose, dict not record the telephone or-
der for the iodine- 131 legibly, so that the units for micro-
curie and millicurie could be differentiated, and did not
record the type ol intended procedure (diagnostic or ther-
apy)

Event 11: Therapy Misadministration
Date Reported: October 1990

Licensee: William Beaumont Hospital
Roval Oak, Ml

On October 15, 1990, a patient at William Beaumont
Hospital, Royal Oak, Michigan, was auw.nmistered 320
millicuries of 1odine- 131 oral solution for a thyroid abla-
tion procedure, rather than 180 millicuries, as intended.
Ao aresult of the misadministration, the patient received
an e wimated whole-body radiation dose of 77 rad. Noim-
me fiate adverse side effects were observed after the mie-
adn inistration; however, NRC has contracted with a
medl wal consultant to evaluate if any long-term cffects
may a.ise,

The misach. inistrations occurred when the administering
technologist, wder the supervision of an authorized user,

erroneously administered two vials of 1odine-131 solu-
tion, instead of one vial, as was intended. Contribut-
ing factors to this event included the licensee's stor-
mo of idine-131 stock solution with  specific-patient
ioding <131 solutiont and the administration of the mate-
rial by an individual other than the person who had as-
sayed and prepared ihe radiopharmacestical. In this case,
a technologist prepared and assayed the intended dosage
(180 millicuries) and placed it along with a stock solution
vial of 1odine-131 (140 millicuries), also just assayed, in
the licensee’s fume hood. The technologist was then
called away for other duties and requested another tech-
nologist o administer the dosage to the patient, inform-
ing him that the material had been assayed and was in the
fume hood. The technologist did not indicate how many
vials were to be administered. Consequently, since both
vials were located in the fucie hood, along with a dosage
record that indicated assay information, the administer-
ing technologist assumed that both vials were intended
for the patient. He then proceeded to administer both
vials. At this hospital, it is not uncommon to administer
more than one vial of iodine~131 for thyroid ablation pro-
cedures.

As corrective actions to prevent recurrence of sunilar
problems, the licensee modified its procedures for the
preparation and dispensation of iodine~ 131 thera py solu-
tions. The modification includes: (1) provisions for the
dual verification of dose assays and/or reassay of doses if
the administering technologist is not physically present
during the dose assay procedures; (2) physician verifica-
tion and acknowledgment of dose activity betore adminis-
trations; and (3) indication on the dose record as 1o how
many vials are te be administered. The licensee also
modified its storage procedure (o prohibit the storage of
stock solutions with specific-patient dose solutions.

RULEMAKINGS PUBLISHED AUGUST 1, 1990~
NOVEMBER 30, 1990
FINAL RULES
o “Consideration of Environmental Impacts of Tem-
porary Storage of Spent Fuel after Cessation of Re-
actor Operation”
1. Published 9/18/90
2. Contact: John P. Roberts (301) 492-0608

e “Custody and Long-Term Care of Uranium and Tho-
um Mill Tailings Disposal Sites”

1. Published 10/36/90

2. Contact: Mark Haislield (301) 492-3877

® “Authorization 1o Prepare Radiopharmaceutical Re-
agent Kits and Elute Radiopharmaceutical Gen-
erators, Use of Radiopbarmaceuticals for Therapy”




1. Published 8/23/90 (final interim rule, effective
until 8/23/93)

2. Contact: John Telford (301) 492-3796

REGULATORY GUIDES ISSUED AUGUST 1,
1990-NOVEMBER 30, 1990

Guides in Dralt Form

®  DG-3005, “Standard Format and Content for Emer-
gency Plans for Fuel Cycle and Materials Facilities”

1. Issued 990
2. Contact: Charles Ferrell (301) 492-3944

® DG-3003, “Standard Format and Content for a
License Applicatior. for a High-Level Waste Reposi-

lOfy“
1. Issued 11/90
2. Contact: Clark Prichard (301) 492-3884

INFORMATION NOTICES PUBLISHED
AUGUST 1, 1990-NOVEMBER 30, 1990

A. Unplanned Radiation Exposures to Personnel
Extremities, Due to Improper Handling of Poten-
tially Highly Radioactive Sources—IN 90-47, dated
July 27, 1990,

This information notice alerts licensees to the hazards of
unplanned radiation exposures, especially to the extremi-
ties, resulting from improper handling of highly radioac-
tive sources. It summarizes a number of such events, the
most recent being the contamination of a radiation-
control technician at the Fitzpatrick Nuclear Power Plant
on March 8, 1990, when he picked up a contaminated cap
to put it back on a vial that had contained Na-24. The li-
censee calculated that the skin of the worker's left thumb
was exposed to approximately 48.4 rem. Repeated in-
stances of such overexposures indicate that radiation
workers are often not adequately trained in hazards to ex-
tremities, particularly when unfamiliar tasks and objects
are invoived. Proper training and procedures would make
workers more likely to survey or request surveys of sus-
pect or unfamiliar objects.

B. Enforcement Policy for Hot Particle Exposures—IN
90-48, dated August 2, 1990.

This information notice alerts licensees to 1 Nuclear
Regulatory Commission (NRC) policy statement on the
use of enforcement discretion in cases involving occupa-
tional doses to the skin from exposure to “hot particles”
(particles that exceed the limits in 10 CFR 20.101). Be-
cause of the principal radiation mvolved (beta particles),
the extremely localized effects, and the lower risk of bio-
logical injury due to hot particles, NRC has initiated a
rulemaking to establish a different limit for exposure to

hot particles. Until the new limit is established by rule,
NRC will apply enforcement discretion under the policy
statement. In general, the policy statement increases the
dose threshold for issuing a notice of violation and de-
creases the severity ievels for violations of the sauws vose
limits and for failures to report those violations in cases of
hot particle exposure.

C. Minimization of Methane Gas in Plant Systems and
Radwaste Shipping Containers—IN 90-50, dated
August 8, 1990.

This information notice informs licensees of the detec-
tion of methane gas in plant radwaste systems and ship-
ments of resins from nuclear power plants, and of pre ven-
tive measures being taken by licensees to prevent
recurrences of these situations. Licensees have found
several instances of pressurization resulting from chemi-
cal reactions in low-level waste shipping containers stor-
ing dewatered synthetic organic materials (such as res-
ins). This creates the potential for exothermic reactions
and explosive hazards. The action of bacteria introduced
into the radwaste system by plant service water or other
means is the apparent source of methane generated in
the liners and shipping casks. In one case, the pressure
buildup was ¢ttributed largely to the introduction of a
volatile chemical, Freon-113. Licensees have taken
measures to control the generation of methane by clean-
ing microbiological-contaminated compounds of the rad-
waste system and have installed engineering controls
such as ventilation and fire suppression systems where
radwaste is stored. Licersees have also established ad-
ministrative controls to warn workers of explosive haz-
ards and to prevent the use of any potential source of igni-
tion in the radwaste storage area.

D. Improper Handling of Opthalmic Strontium-90
Beta Radiation Applicators—IN 90-58, dated Sep-
tember 11, 1990,

This information notice informs users of strontium-90
eye applicatoes of improper handling practices that resuit
in unnecessary radiation exposures to the skin and re-
minds licensees of the importance of handling devices i
accordance with manufacturers’ instructions. It describes
several cases of improper handling techniques and re-
views typical manufacturer's instructions and NRC in-
structions for safe handling of eye applicators.

E. Errors in the Use of Radioactive Todine-131—IN
90-59, dated September 17, 1990,

This information notice emphasizes to medical use licen-
sees the potential radiation dose leveis resulting from er-
rors in the administration of iodine~131 to humans. It de-
scribes several instances of unintended radiation doses to
humans resulting from the administration of radioactive
iodine and reminds licensees of the need to follow NRC
requirements and accepted medical practice.
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