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-SUBJECT: y ._ v
KOREAN REPORT ON THE " AMERSHAM INCIDENT"LG bI g

Korean Minister of-Science and Technology on the exposure incident whichAttached for your information is an English version of the report to the
occurred in the U.S. in early 1990 when a depleted Iridium-192 sealed
radiation source was accidentally shipped from Korea to the Amersham
Corporation in Massachusetts-in a presumed empty source changer.
investigation of the incident was reported in NUREG-140S, NRC's

waste materials were not followed.The Korean investigation found that established procedures for discarding,

stored in a source changer, it was within the' shielded chamber of the changerAlthough the Ir 192 pellet was improperlyduring transportation within Korea.
The-Korean investi

the pellet was dislodged following shipment from Korea.gation concluded that

shipment to the U.S. showed an exposure level of 10 mrem (page 20).those who had direct and indirect contact with the radioisotope during the
Film badge testing of

-The report states the following measures will be taken to prevent a recurrenceof the incident,(page 21):
,

must be developed and approved- by the superior officer,When radioactive material is to be disposed of, a disposal plan
o

Such material is to be placed only in a waste storage container.
o

A source changer is never to be used for a radioactive waste box.
o

pollution-levels.A source changer must always be checked for radioactivity and
o

CONTACT:
D. Chaney,.IP
x20644

% 22 g [ PDR
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When a survey is conducted, the surveyor must allow enough timeo

for the survey meter to respond and must follow examination stepsspecified .. regulations.

Attachment:
As stated

cc w/ attachment:
J. Taylor, EDO
H. Denton, GPA
S. J. Chilk, SECY
W. Parler, OGC

o
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"The Report --

Submitted Tot The Minister of the Science / Technology Department

This report is submitted as the Investigative Report

on the accidental leakage of the Ir-192 sealed vaste

source which was inquired by the NRC of America.

May 3, 1990

Submitted By: Lee, Sang Hun, The Director of
'

The Korean Nuclear Safety Technology Department
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Investigative Report

The Investigative Report on the Leakage of the Ir-192 Scaled Source
inquired by the NRC of America.

The Director of the Investigation: Kyun, Suek Keun
Investigator : Kim. Chong Hak

Investigator: Kim, Chong Tae

.
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Report en the Result of Investigation on the Ir-192 Sealed Source Leakage

1) The Centent of the Inquiry

o The Date of the Inquiry: 3/3/1990 (Friday) around 13:00 hour
o The originator of the inquiry and its subsequent route: From

The Amersham Corporation of America to The American NRC to the American

Science Bureau in Korea to The Science / Technology Dpartment in Korea
o The content of the inquiry

- The NDI Corporation which imports sealed source ftem the American

Amersham Corporation to distribute to the dcmestic consumers in Korea,
had exported the 14 empty containers used fer Ir-192 sealed source to

the United States. Upon receiving the centainers, the Amersham Corp.
performed a survey os. the 14 containers (3/8/90) and found a
container (Tech / Ops, Model No. :AI 500 SU, Product No. S/N 610)

contained the Ir-192 source (about 2.6 C1) as the pig-tail was cut.
They found 150 R/hr radioactive level in the 15 cm distance from the

surface of the container and 100 mR/hr on the surface of the vehicle
loaded with the containers. The American NRC sent an inquiry about
the leakage to the Korean Science / Technology Department in 3/9/90,
13:00 hour through the A=erican Science Bureau stationed in Korea.

2) Involved Companies

A) The Korea Industrial Testing Corporation
- The Representative : Kim, Nam Won (370615-1345516)

- Address: Yongsan Ku, Namyong Dong, 13-1, Seoul
h

- Date of License: 12/23/72

-Utilization: Radioactive X-Ray Survey (moving around)
%TheContentofAccident : Accidental Leakage of the sealed waste source

(Ir-192)
B) The NDI Corporation

-The Representative : Kim, Yang Ki (560113-1068311)
- Address : Kangnam Ku, Poi Dong 168-5, Seoul
- Date of License: 9/24/87

-Utilization : Sales of Nuclear Isotopes
-Address of Business : Kangnam Ku, Poi Dong, 168-5. Seoul

hThecontentofaccident Transporting the container with sealed source in it
!

:

as if it was a general container.

__-______ - _ - -
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3) Investigation on the cause of the accident'
A) The Source in the Accident

The sealed source in the accident was an Ir-192 source. It was the kind
of source frequently used for none-destructive testing along with-Co-60.
The e-itting r-ray was 0.317 MeV and other energies. The source'was the
product of (N,R) response, the product generated in the process of Ir-192.
And the duration of the sources' physical response was 74 days. This
was produced by the American Industrial Helear Company (see attached 4).
The source was imported by the Bukyung Corporation in 4/24/89 and was

supplied to the Korea Industrial Testing Corporation. At the tine of
the source was imported, its radioactive level was about 50.1 C1.

The Korea Industrial Testing Curporation used this source at the plant
,

in Inchon as well as other-places until itiending time in 11/25/89.
At the time the source was put in waste in the Korea Industrial Testing
Corp. vaste: facility, its radioactive level was about 6.8 C1.

B) lle Formation of the investigative Team / Field Investigation:
-Science'&~ Technology Department:

Radioactive Manager : Choi, Hong Sik
Radioactive Leve1' Recorder: Chung, Kyung Sub

..

Korean Nuclear Safety Department:

Controller: Kuen, Suk Keun

Technician: Kim._Chong Hak I

C) Date of the Investigation:

1st time - 3/12/90 : Korea Industrial. Testing Corp.
'2nd time - 3/13/90 : The NDI Corporation

- The Dail Shipping. Corp., Sangam Dong Plant
- Woojin Cargo Packaging Company

D)' Method of Investigation:-

-

o _ Interviews with: the people who were supposed to be involved in the
accident by visiting _the involved companies.

Investigation on how the source was handled in the course of transporation.o

And if the. proper procedures for transporting were-followed,

o Investigation on whether there were any radioactive injuries. '

. _ _ _ _ _ . _ . _ _ . _ _ _ . _ _ _ _ _ _ _ _ . , _ . _ ,,
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E) Content of the Investigation

This investigation was conducted based on the reports submitted by the
involved personnel. Therefore ve are expecting to have some degree of
discrepancies in the course of descriptions. However, such discrepancies
wou?d be considered in the final analyzation of this report.
(1) I6entifying the fact that the source changer was reexported to the

Amersham Corporation in America.

- The NDI Corporation which imports radioactive isotopes usually send
a requisition for radioactive isotopes to the Amersham Corp.
Far East Bureau (in Hong Kong). Then Amersham Corp. put the

radioactive source in their home-made transporting container (the
safety of this transporting equipment is guaranteed by the IAEA and
the American NRC, see attached 2)4wo export to Korea. When the
source is shipped to Korea, it would pass through the Custom
Service and then, in general, directly distributed to the consumers.

- Once the source has arrived at a plant, it is taken out of the
source changer and put in radioactive testing machine (at this time
the source changer would be emptied). This empty source changer is
randomely collected by the NDI Corporation to be sent back to the
Amersham Corporation in America.

- The NDI Corporation collected the 14 empty containers (source changers)
which were imported and distributed in the period of 3/15/89 to
1/15/90, from 8 different companies including the Korea Industrial
Testing Corporation to return to the Amersham Corporation (for detailed
chart information, see figure 1).

- To ship the collected 14 source changers back to the Amersham

Corporation, The Dail Shipping Company (located in Seoul) was called

to do the job. The Dail Shipping Corporation sent a bongo truck
to the NDI Corporation in 1/29/90, around 14:00 hour to pick up the
source changers - which subsequently were loaded into the truck.
The bonge truck lef t the NDI Corporation loaded with the 14 source
changers.

__-___-__ - __ - - _
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Figure 1. Ir-192 Transporting source Changer (E=pty Container)

ComapnyEquip =nt Date of Date ofI
p,,

No (S/N)| Delivery Collection Name of Company Collec ed-

1 518 '89.3.15 '89.11.14 Korea Industrial Testing Corporation EI

borpo-
2 530 '89.7.11 '90.1.9 Korea Industrial Testing Corporation (,g
3 556 ~89.9.18 '90.1.8 Dae Han Testing Technology Corpo

4 547 '89.10.10 '89.10.10 Han Ku. Heavy Industrial Corp.

5 522 89.10.11 '90.11.14 Han Yang Syrchetic Testine Corp,

6 517 '89.10.2' 'B9.11.4 Han Kuk Industrial Engeering Corp.

(7) (610) L'89.10.3] )('90.1.18) (Korea Industrial Testing Corp.)
8 618 '89.11.3 '90.1.8 Bu Ill Industrial Testing Corporation
9 527 '89.11.?" '89.11.27 Egergy Regulatory Agency

10 566 '89.11.21 '89.11.27 Han Kuk Gans Safety Agency

|'89.12.2E'90.1.11 Han Yang Synthetic Testing Corp.11 699

12 599 '89.12.2E '90.1.12 Korea Industrial Testinz Cere.
13 660 '90.1'5 '90.1.18 Han Kuk Industrial Engineering

14 689 '90.1.15 '90.1.18 Han Kuk Industrial Engineering

Total : 14 Containers

() indicates the equipment in which the preblemed vaste source Ir-192 was
contained.

1

_ __ _ _ . . _ _ _ _ _ _ - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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2) Investigation on the Shipping Company transported the empty
source changer.

!

1- The Dail Shipping Corporation which received the 14 source changers !

from the NDI Corporation in 1/20/90, around 14:00 hour, brought the
- 1~

i

source changers to the_Sangam Dong Plant. Then the professional
_ packaging company, Woojin Cargo Packaging was called to do the
packaging. The employee, Kim, Joo Pill started to builo a wooden
box for the 14 source changers completing it in an hour. Then, the
14 source changers were put in the wooden box. thus completing
packaging. In 1/21/90,14:00 hour, a 8t truck came in. And the

wooden box which contained the 14 source changers was put in a larger
' carge container which-vas subsequently loaded into the truck. The
truck left with the loaded cargo container for Jaeso Dong in Pusan-
Harbor. _Upon arriving in Pusan Harbor, the cargo container was
transfered to the already reserved ship, Hanjin Mockpo Ho. The

ship _left Pusan Harbor for Los' Angeles in America. Then the cargo was

unloaded in Los Angeles to be shipped by truck for the rest of the_way
to the Amersham Corporation in Boston.

3) -Identifying the companies which were e7. posed to the source changer in
the accident.

- Ihe investigation on whe) the source changer which had high radioactive
level (firgure 1, equipment No. 610) was delivered to and collected

-back from, showed that the container was used to deliver the source

(It-192). The NDI Corporation-delivered the source changer to the
Korea industrial Testing Corporation in 10/31/89. This source changer
was identified as the source changer Mr. Kim, Yong Chul, the NDI
employee in charge of supply,-collected from Mr. Park, Jonn.Yong of
the Korea Industrial Testing Corp. in 1/18/90.

- As'soon as we received the inquiry on the-accidental leakage of the.

radioactive source, we asked to the Korea Industrial Testing Corp.
whether they had put the cut pig-tail of the Ir-192 source in its
container (Tech /0PS Company p:: duct, Model No. 610). Then we found
out the following facts. When the source was decided to be put in
vaste, the pig-tail was cut in the storage room in 11/25/89.
(see attached 4. source No. 1062). Af terwards realizing that the
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: waste source (Ir-192, 6.8 C1) had high radioactive level, they decided
te keep'the vaste source in the source container temporarily since the
container can decrease its radioactive level more effectively.. The
original design wa: that the wate pig-tail was to be kept until
1/18/90 in the container and then to be put in the co=pany's
vaste container to be storadin their radioactive waste storage.
But in 1/18/90, when the NDI Corporation came to collect the source
changer, they handed the container with the pig-tail in it over,
forgetting the fact that the waste pig-tail was in it. The above

stated facts were acknowledged by Mr. Song, Hong Sik, the X-ray
Safety Director and Mr. Park, Joon Yong, the Safety Manager. Thus

the origin of the waste source was identified as the Korea Industrial
Testing Corporation (see attached 5-6)

4) The-account of the vaste source Ir-192 6.8 C1 was' entered in the
source changer.

- The owner of the problemed source, the Korea Industrial Testing Corp.
3

is a_ licensed company to handle radioactive material accordance to
the Nuclear Power Regulation No. 65. It is an none-destructive
testing technology agency.

- They obtained the source in 4/24/89 from~the Bukying Company (RI
sales egency). (At the time its radioactive level was 50.1 C1. the
source No.-1062, see attached 6). The source-was utilized in various

1none-destructive ~ testings operations.= Butivhen its : radioactive level
i
i

was found to be too low to be effective in the operation,-they decided
to waste the source.- At the Yoe Chun branch office of the Korea
. Industrial Test 1ng Corp. they intered the cource (at the time it was-

| around 9 C1) in the source changer'(equipment No. 610). .It was in-

! 10/26/89. Then the source changer was-brought-by Mr. Im, Dong Hyun
(licensed personnel) of the Yoe Chun' branch office to the maine office-

|

of the Korea Industrial Testing and was handed over=to the Safety
-Hanager, Mr.' Park. Joon.Yong. Mr. Park had stored-the' source changer

~

with the source in it for 28 days to decrease its radioactive level.

.
I

~.

|

|
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- In 11/25/89, the source changer in the storage room was openned
by turning the screw en the cover and the source pig-tail was
pulled out(about 15-16 cm). As the source still in the container,
the pig-tail was cut by using a cutting scissors. Althcugh the source

_

vaste with pig-tail cut was supposed to be intered imeediately after
in a radioactive vaste box, finding that the source's radioactive level

'

was too high (6.8 C1), they decided to leave the source in the source
changer temporarily until its radioactive level was decreased, before
intering it in the storage vaste box. (see attached 5-6).

- The Radioactive Safety Director then received the report on the vaste
source from the Safety Manager, Mr. Park. Joon Yong and assumed that
it was put safely in the radioactive edift box and recorded on the
record book of the sealed radioactive isotopes vaste. (see attached 6)

5) The account of the returned source changer with the source Ir-192:

4.2 C1, in it even though it was supposed to be returned as an empty
source changer.

- When a source is supplied by the retail company, it is in a source
changer. The supplied source would be taken out of the source changer
and be put in the radioactive testing macnine to be utilized in
radioactive operations.

- Once the operation removing the source from the source changer is
completed and the sourco is put in the radioactive testing machine,
the source changer becomes an empty container which is to be put in
the keepings until the supplier Comes to reclaim it.

- The suppliers randomely collect the source changers from the consumers
and deliver them to shipping cotpanies for reexport. In 1/13/90, the

source supplier, the NDI Corporation sent Mr. Kim, Yong Chul, the
Sales Manager, to the Korea Industrial Testing Corp. to collect the
empty container (equipment No. 610). As Mr. Kim asked for the source

changer, Mr. Park, Joon Yong of the Korea Industrial Testing brought
the source changer (the container which had the radioactive vaste in it)

of their storage room and handed it over to Mr. Kim, Yong Chulout

of the NDI Corporation.

- The Radioactive Safety Kanager of the Korea Industrial Testing.
Mr. Park, Joon Yong f orgot about the fact that in the source changer

I

. _ _ _ _ _ _ - - _ _ _ -_ -
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he handed over to-Mr. Kim in 1/18/90, there was the vaste source

wasted ~in 11/25/90. The vaste source had been in the source changer
for 55 days by the time. Mr. Pak, forgetting about the vaste source

in the container, assumed that the containers was empty, and handed
I the container over without checking for its radioactive level.~
L ,

| 6) The account of the steps taken to collect the source changer
l

- The Radioactive Isotopes Sales Manager of the NDI Corporation,

Mr. Kim, Yong Chul arrived at the Korea Industrial Testing in 1/18/90.
And he collected the empty container from Mr. Park, Joon Yong, the
Radioactive Safety Manager of the Korea Industrial Testing. The

collected source changer (S/N 610) was the t.ource supplied to the
Korea Industrial Testing u rlier in 10/31/89.

- When Mr. Kim, Yong Chul of the NDI collected the source changer from
the Korea Industrial Testing, he did not perform a radioactive level
survey to see if there was any waste source in it. Assuming that

I it was an empty continer, Mr. Kim Yong Chul carried the container

himself from-the 3rd floor of the Korea Industrial Testing building
to the-car of the NDI Corporation (license Seoul, 1 Co. 3619)
parked at the front gate. He loaded it in the car, then left the

Korea Industrial Testing for the NDI Corporation. Then the empty container
was stored in their radioactive storage room.

-- The. source changers collected from the various r.ompanies were stored
in.the storage room of the NDI Corp. vaiting to be shipped back to the
American Amersham Corporation. In 1/18/90, the Dail Shipping Co.
was asked to ship the containers to America. In 1/20/90, the Manager,
Mr. Hong, Won Pyo of the Dail Shipping camq'to the NDI Corporation to r

collect the 14 empty containers. (see attached 5-7)
- About I hours and 30 minutes before the empty containers were handed

<>ver to the shipping company, the Dail Shipping, the Radioactive-
! Safety Manager of the NDI Corporation, Mr. Kim, Yang Ki took the 14

empty containers our of the_RI storage room and put them on the floor
of the supply room to check the radioactive level. It was around

| 11:30 am in 1/20/90. He surveied the surfaces of the 14 containers
(about 708 cm distance) for radioactive level using a radioactive
survey machine (the Survey Meter, Model FH-40-F6, S/N, 27-1289,

|.-

!

- _
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made by Dosimeter Corp.). The testing result indicated about

0.9 MR/B which is about the normal level for an e=pty container.
Thus the all 14 containers were determined as empty source changers.
(see ateached 5-5)-

!.;
1- Also a sight-checking was performed. When he openned the tops of '

all the 14 containers to see if there were any pig-tails contained,
he didn't see any source in them. With the result of above radioactive
tssting level and the sight checking, the 14 empty containers were
assumed as empty containers, and subsequently were handed over to

the Dail Shipping Corp. around 14:20 of the same day.

- The Dail Shipping personnel left the NDI Corporation with the 14 empty
i

containers in their car for the Dail Shipping factory located in
|

Mapo Ku, Sangam Dong Seoul.

7) Transporting Procedures of Empty Containers
)

- The empty containers collected from the consumer companies are stored

in the source changer box until the date set for shipping. Then
the empty containers are checked to make sure if small parts of the
containers were in places,-such as tube cap, seal plug and locking
devices. After the radioactive level is tested, they are handed
over to a professional shipping cargo company.

{
- There are times when some parts of the collected source changers such )

as' tube cap (seal plug) or locking devices are not in the place or
missing. If a locking device-is missing the container's top would be I

wired as to prevent the openning'of the container. (see attached 5-2)
Also when a tube-cap (seal plug) of.a source is lost. it would be
replaced with new parts already in the stock. Then, it would be

handed over to the appointed shipping company (see attached 5-5).

8) The account of packaging the 14 source changers and Shipping. :

-- The 14 empty containers were loaded on a bongo truck at the NDI
,

Corporation (located in Kangnam Ku, Poi Dong) and left for the
.

shipping company in 1/20/90. After driving for one hour, the bongo
.

truck arrived at the Dail Shipping (located in Mapo Ku, Sangam Dong,
Seoul) in 15:20 hour of the same day. The driver, Mr. Kim, Joo Pill
of Woojin Packaging Company unloaded the 14 containers and stored them

in the large cargo container temporarily. They he started to built

_ _, _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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a weeden box (protective box,=100mm thick and 24cm attaching wood).

L'han the wooden box was completed, the 14 source changers in the large
container were taken out and were put in the newly built vooden I

box, thus completing the cargo packaing for shipping.- (see
attached 5-8)

- A day after the completion of the wooden box for the 14 source changers
(in 1/21/90, 14:00 hour), a vehicle (about 8 ton) arrived at the
Sangam Dong factory. The truck was equipped with a facility to= carry
a large cargo container. The wooden box containing the 14 source

changers was loaded by a carrier vehicle into the large cargo |

container which was in turn loaded into the 8 ton truck. The truck
left (1/21/90, 15:00) .for the Jesong Dong dock in Pusan. Upong

-arriving on the Pusan dock, the carge container with the 14 source

changers was unloaded at the already reserved place.
- The large container which contained the 14 empty containers was

loaded on the ship, Hanjin Mokpo Ho in 1/29/90. The ship left sub-
sequently for America arriving in Los Angeles in 2/9/90. But we

- do not have any account on subsequent journey the cargo had taken
in the soil of America.

- F) The Investigative Team's Opinion on the Result

The radioactive isotopes technology is being utilized in many different
professional fields such as agricultural technology, industrial and
medical technology. In recent years its usages have spread fast into

.the field $of automatizations and the high-tech areas. Thus -the companies
using the radioactive technology is in the increase. There were 633
. companies using the radioactive technology as of 12/31/89.-

All of these companies are licensed by the Science / Technology. Department 1

adherence to the Nuclear Power Regulation's criteria. The Regulation
. prescribes that they appoint a radioactive safety manager and set up
. provisions for their own radioactive safety measures which should be

,

approved by the regulatory agency to operate businesses.

When a business is to be licensed for operating radioactive material,
the criteria set on the radioactive stem, radioactive quantity, method,
the size of f acility, radioactive f acility, equipment, safety facility,
health plan and safety manager must be met. And when all these provisions
are thought to be properly addressed, the license would be granted for
operating radioactive material.
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After a licese is granted, the regulatory system monitor
the state of the radioactive atom, the quantity, form of utilization,
facility equipment and managing style conintually. Venitoring on the
radioactive safety measures is performed randomely.

The most of the radioactive consumer companies are using the radio-
; active material safely under the direction of the safety directers
;

adherence to the Nuclear Regulation or the company's radioactive safety
measure regulations. The executives of the companies using radioactive
materials are showing high rate interests in safety measures as evidenced
in purchasing safety equipments as alarm monitor and survey meter. The

trend of such high investment for safety measures is regarded as the sign
indicating that the safety conscious culture is in the process of being
implemented in the societ/.

The cause of the accident originated from the fact that the vaste
source was intered in the source changer instead of placing it in the
licensed vaste storage and subsequently was forgotten about. And the
people who handled the source changer afterwards assumed that it was an
empty container.

1) The Korea Industrial Testing Corportion

Storing any radioactive vaste in the vaste container is not only
prescribed by-che Safety Regulations but also it is the basic philosophy
for radioactive safety. But the Safety Manager of the company, Park, Joon "

Yong used the source changer temporarily to decrese the Irvel of the-
radioactive vaste material and forgot about it subsequently when

the source changer was reclaimed by the supplier. assuming t.. the source'

changer was empty, he failed to follow the proedures of safety measures such
as checking on the radioactive level of the material which should be

.

p,rformed on any radioactive materials coming in and going out.
Even though it was an empty source changer,. it,was the container of

actual radioactive material, the proper safety procedures should have
'

been kept when a container was taken in and out, or moved to some ather
places.

Also, the company's radioactive safety director, Song, Hong Sik had
-

failed to take the prescribed proedures for the radioactive safety and

._ - _- - _. - - - . . _ ~ -- - , .
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oversteing the whcle safety operation. He also, like his su0ercanate
I failed in perfcrming his responsibilities to keep safety measures,

thus Originatiy this irreversible error.

) T1 NDI Corporation

The f. ales Manager. Mr. Kim. Yong Chul was to take the safety measures
checking on the radioactive level and possible pollution whenever a
delivery of a source or collecting a source changer were u.ade. But

f ailing to take these saf ety meatures, he neglected his responsibility.
Although the Radioactive Safety Manager, Mr. Kim Yang K1 said that he

did perfom a survey on the 14 source containers f or radioactive levels,
he violated the basic principle of surveying a6 to not waiting to see the
readings of the survey meter and performing a superficial survey, thus
he failed to identify that one of the 14 source changers contained a vaste
pig-tail which was shipped back to America.

Also he said that he checked for any missing or misplaced parts of
the source changers. But the source containers arrived in America were
found in bad conditions. Some of the parts of the source changers were
missing or not in place properly such as locker device and seal plug,
which evidences that he did not perform a proper procedures of safety
checking. If the seal plug was safely engaged and the locker device was

locked properly, the warte source in the container wouldn't have produced
such high possibilities of radioactive pollution.

Also, when radioactive materials are to ' e transported domesticallyc

or overseas, it must be performed according to the Nuclear Power Regulation.
The Regulation No. 85-8 "the Regulation on Packaging and Transporting
ofRadioactiveMaterials"whichispostedbythebeience/TechnologyDept.
prescribes the technical criteria on transporting radioactive materials
as to check on the radioactive level, radioactive pollution rate, and
adequacy of packaging and safety before hands. But these safety proedures
were not kept properly because the containers were thought to be empty.

Also, when transporting empt: continers, they must take the procedures
posted in the " Regulations on Packaging and Transporting Radioactive
Materials". But they failed to take the prose- sed procedures.

|

1
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4) Speculative Evaluatien on the Tessible Radioactive Fullutten ant

| Health Exan nation cf the Possible Radictetive Victims
A) Radicactive injuries and Individuals possibly exposed to the

Pollutten
o Individuals poesibly exposed to radioactive level of the Ir-192

source intered in the source changer can be evaluated as the
Figure 2. The hypothesis applied to calculate the exposed level
is es follows.

- To calculate the affected radioactive level, ve used the folleving
simple and basic equation.

D = (* b 6(.uGe-HC,

Here. D = Radioactive Rate

f= Gamma
B = Accumulative Element

t = Thickness of the contuner
r - the distance between the source & body
S = The source's radioactive level
,p = decrease rate of the source's energy

- Assuming that the Ir-192 waste source was not placed in the normal
position of the inside of the source changer and instead was placed
in the bottom of front plate (hood) from the beginning, makes the
prognosis of . exposed radioactive level to be rather conservative.
The container's cover was made of steel 2c:m thick, we assumed.

Since the steel was 2mm thick, the accumulative element was ignored.
- The duration of exposure time was taken for the mort possibic

erposure time period and the radioactive of the Ir-192 source was
calculated with A=A0EY Here, A=t is the radioactive level after
the exposure, A0 is exposure level of the beginning,
A = disintegrating rate and t is disintegrating duration.

__ _ _ _ - _ _ - - _ _ _ - - - _ _ -_
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Titure 2. the Speculated Radioactive Exposure Level in Each Individual*

..-.. . . - n - ,- -
_

Type . h(ame | Exposurh Expected Test Res '
Co any j "E' l

# ** *E ""#* "" * '
Y *t.I -e-.-r)

Park. -He cut the about 0.48 x 6.7 x 2/60 x 1000f.orea In- Joon pig-tail of 2 ein. 0.52 S""#~dustrial Yong the source ters :
TestinR (43) = 428.8 mrtrn 30 trec

"*~
'about 0.48 x 5.5 x 2/60 x 1000,

1 ra e),

source in I

| the source
,,,'

changer tes- xe Ti x 2= 79.1 mrem,

porarily.

- He took out
about 0.48 x 4.2 x 2/60 x 1000the vaste sou 2m Msrce and hand-

'

ed it over te ,,,
N'D1 Corp. X e Tr x 2 = 241.6 mrem

I |
'

Total 749.5 mremi

NDI Cor- Kim. -Received th 3.48x 4.2 x 2/60 x 1000 riaboutpotation Yong container 2m 0.58
Chul with the

i (31) waste source .1.=. !.
xe sa x 2 = 241.6 mrem

i

-Transported. about 0. 48 x 4.2 x 0.5 x 1000'

i the containe,r2 sin la, ,

f rom the Kozien
L I to the NDI. xe.lfli 4a x 2 = 906.1 mrern
I '

'
-carried the

i about 0.48 x 4.2 x 2/60 x 1000,

container
{ 2 min 0.5'from the car,

i to the stor- xe -@ x 2 = 241.6 mrem
a p.e .

'
-transported about 0.48 x 4.1 x 2/60 x 1000
the containe r 2 mir 0.58;

from the ,,,

stcrage to xe 'Ti x 2= 235.9 mrem
; the car for

shipping
Total 1.625.2 mrem

,

i

_ _ _ - _ _ - _ - - ___-_ _ . .
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f len -f i%
.

4 .

.

"N Type
.

N
|. Sane

.

Exposure test re "I
~

-(age) 'a'o r k Time Speculated exposure sult('90 |'

Cc=pany\; Level
j/4repor:)

1

f Hong. - transported the about 0.4B x 4.1 x 2/60 x 1000Jong Man centainer from the 2 min,
0.5' --

(33) st rage to the car

came from Dail Ship i.:
ping Co. x e-Tr x 2= 235.9 mrern

- Loaded the 14 aboutg,, g, , 0.4Bx 4.1 x 1 x 1000
Joo Pil e ntainers in the 60 min

| Packaging car at the NDI and 1.58
"*E""Y drove to Mapo Ku, i.,

Sangam Dong. xe *iT" x 2 = 786.2 mren

I - took out the 14 about 0.48 x 4.1 x 2/60 x 1000
| containers from 2 mir. 0.5'the car and put i.,

them in the stor. xe Tr x 2= 235.9 mrern
age.

-built the wooden about 0.4Bx 4.1 x 2/60 x 1000box and put the 14 2 min
containers in it. 0.5'

i i.s

xe **IT x 2=235.9 mrem

Tot. 1.258 mrum

Dail Ship- /. driver - He drove the truch about 0.48 x 4.1 x 6 x 1.000
ping Corp. who drove loaded with the 6 houri 4'

export 14 containers free
cargo Seoul to Pusan.

xe-N x 5 x 2m 4" O mrantruck,
j

-Seoul-Pusan=6 hours I
-2 large cargo containers
thickness 5 mm(steel:

-thickness of the empi.y

| container:2 mm(steel:
-Steel 1/2 value
Layer i 13 mm(Ir-192: -

.

|
|

|

. Leading the export' cargo container
' -

.into the ship, Hanjin Mokpo Ho
|

|

|
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3) The ' Re sult: of Physical Examinations

The calculation of the radicactive exposure level on the affectec

personnel in the case. indipited that the person who was censidered
most affected was Mr. Kim Yeng Chul, The approximated exposure level

was 1.600 mrem. But the attached material 7-2, exposure rate calculation
(film badge reading result) showed 10 mrem (January 90). This figure
shows the fact that at the time the source changer was handled by these
people, the vaste source was in the proper place of the source changer.
Derefore, we figured that the reason for the source was found in the

bottom part of the f ront plate of the container in America was that while
it was being transported. the vaste source must had been slipped through I

to the inside of front plate.

According to the resu2: of' radioactive exposure level calculation,
the investigative team found that the people considered to be exposed to

Ithe radioactive level have no possibittes of developing any radioactive
illness. But to aleviate the possible anxieties experienced by the
involved people and adherence to the Nuclear Power Regulation No. 105, l
the exposed people were administered to have physical examinations.
The result of the physical examinations shoved normal health condition

as we expected, as the chart 3 illustrate it.

C) Evaluation on the possible radioactive illness
'

o The persons who handled the source changer containing the vaste
,

source in it.

- The measure.of the exposed radioactive level was rather minimal.

If they were affected by the amount of_the radioactive level shown I

in the figure 2, we don't think it was large enough to ccuse any
radioactive injury. The result of the actual physical exasination
(figure 3): shoved that their physical conditions were appeired to

lbe normal.

- On the other people who had indirect exposures to the container.
The person who was exposed to the container indirectly was the

1

driver of the truck which transported the container. Also there were

others who helped in moving the containers into the ship. But they
were not considered to have had any direct contacts with the con-

taminated container. Vhen the contaminated container was carried into

|

|
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Tigure 3. Result of the Physical Examination

Health Examination others
Name

Result Date The hospital

Park, Joon Yong normal '90. 3.14 Nuclear Hospital

Xic. Yong Chu.L normal '90.4.16 Choi Hak Lim M.D.

Hong, Jong Man nomal '90. 3.14 Nuclear Hospital

Kim, Joo Pil normal '90. 3.27 Nuclear Hospital

.

|
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tne ship, it was hauled by machine operation. Therefere ve

determined that they were not exposed to any radioactive level.

5) Adherence to the Nuclear Power Regulatien

A) The Korea Industrial Testing Corporation

- k* hen a agency utilizing rad!oactive material is to put a radicactive
material in vaste in the premises of the business, the vaste material

must be kpet in the "k'aste Facility" which is specified in the Nuclear
Power Regulation No. 212, Caluse 7. Item"C" as well as specified in the
Nuclear Regulation No. 71 (responsibility), Caluse 1 and also No. 219
(vaste), Clause 1 Item 11 "4". Violating the above Regulation,
in 11/25/89, after the sealed source Ir-192: 6.8 C1 (made by the
Industrial Nuclear, the source No.: 1062, Model 8) was put in vaste

by cutting its pig-tail in the storage room; the pig-tail was left

in the source changer instead having it put in the vaste storage facility
of the co=pany. The the source changeRwith the pig-tail in it was lef T
to be picked up by the collector, the ND1 Corporation.

- The record-keeping of the radioactive vaste material

The Nuclear Power Regulation No.69(recording keeping) and the same
Regulation No. 84 (record keeping), Clause 1. Item (E) and "4"

spe cif)' that when a radioactive vaste material occurrs, the date and

time of the event, the radioactive level, quantity, the applied method,
the place (box) and the name of the person performed shall be recorded in
the vaste material log bock. But in 11/25/89, when the vaste source was

intered in the source changer which was waiting to be collected, the
event of vaste was not recorded in the vaste log book. Instead it was
recorded as though it was in the regular vaste f acility.

B) The NDI Corporation

1. Adherence to the criteria of packaging-transporting of nuclear vaste.
- Packaging for transporting radioactive material must be done in accordance

to the Nuclear Power Regulation No. 87 (criteria for packaging & trans-

porting), Clause 2 and No. 240 (criteria for packaging 6 transporting)
Clause 1 that are specifying that the nuclear vaste material must be

packaged saf ely f or transporting as to be sealed completely to prevent
any possible rsdioactive leakages. And also, the above Regulation

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ ____- _ _ _ _ _ - - _ _ _ _ - _ _ - - _ _ _ - - - - - - _ - - - - - -_
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specifies that the appearance, the si:c, the surface shape. the leverage
j facility and the binding facility must be accordance to the specificatien

pos,ted by the Minister of the Science 6 Technology Department.
- ,Then the NDI Corporatien collected the source changer from the Korea'

Industrial Testing Ccrporation in 1/18/90 to export the source back to
the Amersham Corporation in America, they didn't recognize that there
was the source, Ir-192: about 4.2 Ci in the container and packed it as
anyothercargomaterialandsentbackdoAmerica.

2) Adherence to the criteria for transporting the empty container.
- The Regulation No. 244(empty container transporting) Clause 1 and the

criteria for packaging 6 transporting of radioactive material Clause

18. Item 1specify that when an empty container is polluted but the
container is not broken and sealed completely, and the surface radioactive
level is less than 0.5 milli rentgen, it can be considered as none-
radioactive material.

- But the Safety Manager, Mr. Kim. Yang Ki of the NDI Corporation failed
to take the steps of the safety procedures specified in the Regulation.

.

1
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6) Conclusion

A) The Cause of the Accident
1) Vhen a radioactive material was to be put in vaste it should

have been stored in the vaste material facility (storage).
But instead it was put in a source changer which was vaitir.g
to be collected by the supplier.

2) When the radioactive source was to be put in vaste, a plan
of vasting procedure must be drawn to be approved by the superior
officer. Then, the source should be put in vaste according to
the planned procedure. And an entry should be made in the vaste

material log book which should again be submited to the superior
officer for an approval. But in this case, the vaste of the source

was conducted without taking such steps. And the matter was ended
by just having the Safety Manager's signature on the vaste material
log book.

3) The survey on the source changer f or any radioactive level and

any possible pollution was, carried out superficially.
B) Radioactive Injury

1) The radioactive exposure level testing (film badge testing) on the
people who were exposed to the container with the source. Ir-192,
directly and indirectly while it was in the process preparing to
be exported to America, shoved as 10 cree. But 10 crem is not
considered to be dangerous as to cause any radioactive injury.
Such small dosage of the effected radioactive level indicates that
while the source changers were being transported , the vaste source
was in the normal position of the source changer. And it is
conceivable that the vaste source was moved out of the position
by the moving impacts.

2) Ve knew that there could not be any radioactive injury by such lov
level of radioactive. Nevertheless we performed a thorough physical.

examinations on the people who were exposed to the container directly
or indirectly to aleviate their mental anxieties on any possible
radioative injury they night have sustained. Also the Nuclear
Fever Regulation No. 105 prescribes such provisions.

|

- _ _ _ _ - _ _ _ _ _ _ _ _ - - - -
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! 0) Measures taken te Prevent any future Accident

;. 1) k* ben a radioactive materials is to be put in vaste, a plan of
i vaste procedure must be drawn and submitted to the superier officer

[ for an approval. And the vaste process must be performed according
1 to the plan, and subsequently it must be recorded in the waste

] -log book precisely, and again be submitted to the superior for

| an approval.
i 2) k' hen a radioactive material is to be put in vaste, it must be intered1

only in the waste material facility (vaste container).
'" 3) A source changer shall never be used for a radioactive vaste box.

4) A source changer must always be checked for radioactive level and

; a pollution level. And its safety states must be examined by the
surveyor?s physical eyes.

5) k' hen a survey is conducted, the surveyor must give enough
time for * . to respond and must follow all the*

examination steps specafied in the Regulation.

,
,
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Report

r

1) The account of purchasing the source changer
This company imports nuclear power material to supply to the demestic

consumer companies. We have been importing radioactive materials from
the American nuclear power supplier, the Amersham Corporation. When the

radioactive material is imported, the source is intered in the safety
4

container which is produced by the Amersham Corporation. After the
4

source is supplied, the container must be returned within the specified
time period.

- We collec;ed the source changer (S/N 610) in 1/18/90 from the Safety;

Manager of The Korea Industrial Testing Corporation, Mr. Park, Joon Yong.
The source was originally supplied to the Korea Industrial Testing
prier in 10/31/89.

- At the time of collecting the container, I, Kim Yong Chul did not perform
the required testing to measure the radioactive level to make sure that
it was an empty container. Assuming that it was an empty container,
I received it at the 3rd floor of the Korea Industrial Testing building
and carried it in my own hands. Then I loaded it in the car (Seoul,
1 Co. 3619).

In 1/12/90 I put the container in the storage room for keeping empty-

containers.

2) The Account of Transporting the container to the Dail Shipping Corp.
,

The container was kept in our storage room until 1/20/90 am. In the-

af ternoon of the same day, I called the shipping company, The Dail Shipping.
Subsequently The Dail Shipping sent a bonBo truck in around 2:00 pm.
In order to make sure that there were not any radioactive pig-tail-

;

within any of the containers. I op,nned the tops of the containers and
checked to see if any of the 3eth*rs or the tops were missing. (I didn't
see any pig-tail at the time).

In the morning of 1/20/90 I performed a surv&y on the 14 containers-

using survey meter. At the time I didn't detect any irregularities.

._. -_ - _ _ . - . . __. . . _ _ _ . , . _ _ . . _ . . . . _ _ _ _ . _ __
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I- 1, Kim. Ycng Chul and another employee Mr. Hong, Jong Man, together
i

ve carried the 14 source changers out of the storage room (2nd floor)
.

1

and Icaded them into the car from the shipping company including the
source changer from the Korea Industrial Testing. It took us about -- Iu.
20 c.inutes from 2:00 pm. to 2:20 pm.

3) The Account of Transporting by the Podding Company's Vehicle
- The 2 employees from the Dail Shipping (one, the drive, name unknown

and the other Mr. Hong, Eun Pyo) didn't participate in carrying out
the containers frem the storage to the vehicle.

- As soon as the loading of the 14 containers into the car was completed
j

(1/20/90), the 2 employees of Dail Shipping Corporation left the
company premises.

i
1

March 12.-1990 |
.

!

1

|

The Report Written By:
l
IKim. Yong Chul

Export / import Manager of The NDI Corporation

Approved By:

Kim, Ki Yang

The Representative of The NDI Corporation

:- . . - . . . - . - . . . --- -. ...= - . _- - -- - - .-. - - . - . . . . . . - _ . - ,
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Attsched L $~2
4

1) The Account of Importing the Container

o Nuclear isotopes is imported to be utilized in radioactive pentration

..

and none-destructive testing for metal construction as well as metal
binding in the military and other general businesses.

o When a radioactive source (Ir-192) is orded by a consumer, an order
would be sent through f ax to the Amerisham Corporation's far Iast

branch office in Hong Kong. The radioactive source is imported

as contained in the Amersham hcse-made container and is distributed
to the consumer af ter passing through the Custom Services.

o The problemed-source changer (S/N 610) was-imported in 10/6/89, the l

import No. I 1741-909 XR-00032, and it was distributed to the Korea
Industrial Testing on the 31st of the:same month.

2) The Frocedures of Collecting the Empty Containers

o When a radioactive source (Ir-192) is imported, it is supplied to a
consumer as the source is intered in a source changer. To supply a - ;

1

source to a consumer we must report to the Korean Nuclear Power Safety '

& Technology about the imported source and receive a proper survey on
the source. The the source would subsequently be supplied to the
designated place. Af ter a certain time period, we collect ' the 'contaners
of the supplied sources.

1

- o When we receive telephone calls -f rom the consumers about empty containers.
- |

!

i

|- ready _to be collected, we set a date for.a pick up and. collect them on
-

-

4

I

( the promised date.- '

'

.o'When we collect the empty source changer we are not usually equipped
with a-film badge or a dosi meter. However, the collected containers
are stored in the container storage and are surveied ' for the radio-
active levels until they are dispatched to America.

| 3) The Procedures of Transporting Empty Containers

[ o The collected empty _ containers are kept in our storage. room until
_

the date they are shipped back to America. ~On the day of shipping
check-the containers to make sure that the pig-t L1 tops and-we:

the locking devices are in places and also perform survey on their.

(

,

.--,m ., i, , - . . -,,s . . . - ,.m - - , . - - - - - . , . . . _ . . ~ ~ - - , . . . _ . - .
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! radioactive levels. Then, they are sent to the shipping-podding
company.

11 o The tops of the source changers are also collected along with the
h source changers. If we find a top is misplace or a locking device
h is missing, ve wire it to seal tightly as to prevent any accidental>

openning while they are being transported.
o The Area of Responsibilities

.

Our Company has no paper documenting areas of responsibilities
relating with the Amerisham Corporation of America..

h

L
I:

March 13, 1990
,

,

Written By i Kim, Yong Chul
i

|- Export / Import Manager

The NDI Corporation

; Approved By Kim, K1' Yang

L The Representative

The NDI Corporation '
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Attached : 5-3.

Th e 1.|. empty containers ,*.it vere shipped to the Amersham Corporation
in America are as fellows:

.-

No. S/N e deli- 'Date collected
Name of the Company

_

I1 518 29 3 15 P9 11 14 KoreaIndustrialTestibg
KoreaIndustrialTestih.g2 59 69 7 11 W. 1 9

? $56 | 89 9 18 90 . 1 8 Dachan Testing Techno gy
547 29 10 10 29 10 10 Hankuk Heavy Industria'l', .

i

HanYangSyntheticTestbng5 522 (9 10 11 W.11 IL,

!17 ! 29 10 2$ E9 11 L Hankuk Industrial Eng1heering6 >

I
'

1(10 251 10 31 W. 1 18 Korea Industrial Testi:ng
*

!Buil Industrial Testird ;
! 618 89 11 3 90 . 1. n-

l/ $27 | 89 11 27 69 11 27 Engerby Regulatory Agency }
10 566 | 89 11 27 89 11 27 Hankuk Gass Safety ,

11 699 69 12 2B W. 1 11 EanYang Synthtic Testi,tg,

12
$99 | 89 12 2B W. 1 12 ! Korea Industrial Testing *

| , 13 /C 10 , 1. 5 %. 1. le Hankuk Industrial Engineering '

! I | fN W. 1 15 i W. 1. If :Hankuk industrial Engineering
. .N ,

i

7ota1 ::::::::::::::::r: :: ::::: 1L
'

I certify the above stated facts.

March 13. 1990
}
tk'ritt en By: Kim. Yong Chul'

.

Exporr/ Import Menager of NDI Corporatien

! Approved By: Kim. Ki Yang. The Represntat1

NDI Corporation ,4

(
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^

Cercyfying Report

This Co:pany received the license to sell radioactive isotopes in -
C/24/67 and since have been engaged in the business.<

1) The Account.cf not Keeping a log book on the sources in Storage
o When a imported source is supplied to the consumer immediately

it is recorded in our sales log book. But if a source is imported
but not supplied, we keep it in our storage-room without having
recorded in our sales log book.

o Although we were suppoed to keep a separate log book to keep an
c

updted number of the stored sources we faild to do so. Only we

maintained a inventory book to keep the records of the unsold sources
or not yet delivered sources.

o We kept the record keeping system on the radioactive levels of the
sources in the keeping by measuring the radioactive level of the
storage itself.

2) The Measures takan for Future Safety,

o We have been keeping the sources that vere not sold or were sold
but waiting to be picked up in our storage,

o To keep the safety measures on the stored sources, adherring to the
Nuclear' Power Regulation No. 69 and 84, we vill keep storage record

-log book and make sure that the safety measures are taken thoroughly.

c March 13, 1990

Kim K1 Yang

The Representative of

The NDI Corporation

.

L
,

t

.
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(PQ4 }O }
.

I
*

Attached : 5-5 |
'

.

!

Report on the Survey on the 14 source changers j

|

.o In 1/20/90, 11:30 am., The Safety Manager, Kim, ni Yang of the NDI
Corporation, brought out the 14 source changers including the prob'lemed j
source changer (S/N 610) from the RI storage room and spread them on
the floor of the storage. Then he surveied the sides and above of the

14 containers to check its radioactive levels using the survey meter j

(Model n!-40-T6 S/N 27-1289), which was the product of Dosemiter |

Corporation. We speculate that the duration of the survey meter stopped
on each container was about 2-3 seconds. -l

o The result was that the all containters showed sames measures of radio-
active level (about 0.9 mR/hr) and subsequently all 14 containers were
concluded as empty reurce changers. On the same day 14:00 hour, theo

source changers were dispatched to the Dail Shipping Corporation.
o Before the containers were sent out, he checked to see if the tube caps

(seal plug) were in places and sealed. If a cap is found to be r.issing
we replace it with the part we keep in our stock.

.

March 14, 1990

|- Elm, Ki Yange,.The Representatve of
The NDI. Corporation

1

n
,

Ii

I

:
1
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Report

We are a technology oriented subsidiary company licensed to use RI
in conducting none-destructive testing. Here ve submit the report -

on account of the problened source as followes.
|

1) The account of Obtaining the Source l

o While ve were working on the testing operation in our Seoul branch

office on the project which was moved from Seoul Engineering plant i

(located in Inchon) we were in need of a source to be used in none-
|destructive testing (copper product). We ordered for a source j

(Ir-192), 50 Ci to the Bukyung Company in 4/14/89 and subsequently i

received the source in 4/24/89. (50.1 C1) I

o In 4/24/89, ve sent a request for an approval for transporting the
source to the regulatory agency and obtained the approval in 4/26/89.
And thereafter the source ~was sent to the Seoul Engineering Plant in
Inchon.

2) Utilization
o In 4/26/89, the source arriving in Seoul Engeering plant in Inchon,

it was used for radioactive penetrating testing on copper products
until 7/25/89.

o Then the source was moved in 7/26/89 to Dae Kyung Machine Technology
pJant (Yoe Chon) to be used for metal binding radioactive penetration
until 8/25/89.

o The source was used for metal binding radioactive penetration at the
Lucky PE plant until 10/25/89, which located in Yoe Chon.

3) The Account of the Source'being put in Waste

o To vaste the source it was moved from the Yoe Chon plant to the main

office in 10/25/89. At the time the source was 10 C1 (the mover was
1

Im, Dong Hyun)
.

o The Safety Manager Park, Joon Yong received the source from It, Dong
Hyun (Yoe Su Safety Manager) on the same day.

;

o The vaste source was put in the storage room as contained in the l

original source changer in' order to decrease its radioactive level
l

until.11/24/89.

o Then the source was decided to be vasted permanently in 11/25/89.
The Safety hanager, Park, Joon Yong pulled the pig-tail of the source

- - - .- _ - ._ _- . . - - -
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as it was still in the source changer in the storage room. Thus

co:pleted waste operation.

o The vaste source should have been put in the vaste box, i= ediately<

* after the operation was completed. But Mr. Park, realizing that the

source's radioactive measure was rather strong (7.3 C1) worried f or
a possible radioactive injury and decided to seal the waste in the

source changer temporarily until its radioactive level is decreased.

4) The_ Account of transporting the source to NDI Corporation

o The imported source changets are supposed to be collected by the import-
company randemely and sent back to the export company (the containers.

are belonged to the export company). In 1/18/90. Kim Yong Chul of the
NDI Corporation came to the Korea Industrial Testing Corporation to
collect the contaner. And the Safety Manager, Park, Joon Yong handed
.the container.over forgetting the fact that actually the waste source-+

was in the container. He thought it was an empty container. Also,
Kim Yong Chul of the NDI Corporation took the container without checking

' _f or the radioactive level of. the source changer.

March'12/90
'

.

Radioactive Safety Manager Park, Joon Yong

Radioactive Safety Director: Song Heung Sik
Representative: Kim. Nam Won

'
,

b

i

| . . . _ . _ _ _ _ _ _ _ . . _ _ _ . _ . _ _ _ _ _ _ _ _ _ . - _ . . _ . . . _ . . . _ . _ - _ . _ . . _ . _ _ . _ _ . . . , _ , , . . . .- _
.
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as it was still in the source changer in the storage room. Thus

cc:pleted vaste operation.
,

f o The vaste source should have been put in the vaste box, immediately
4 after the operation was completed. But Mr. Park, realizing that the i
1 !

! source's radioactive measure was rather strong (7.3 C1) verried for |

a possible radioactive injury and decided to seal the vaste in the
'

source changer temporarily until its radioactive level is decreased.

4) The Account of transporting the source to NDI Corporation

o The imported source changers are supposed to be collected by the import
ice=pany randomely and sent back to the export company (the containers '

are belonged tc the export company). In 1/18/90, Kim, Yong Chul of the
NDI Corporation came to the Korea Industrial Testing Corporation to

a collect the contaner. And the Safety Manager, Park. Joon Yong handed -
the container over forgetting the fact that actually the' waste source
* ts in the container. He thought it was an empty container. Also,
Ki=, Yong Chul of the NDI Corporation took the container without checking j

!for the radioactive level of the source changer.
{

March 12/90

Radioactive Safety Manager : Park, Joon Yong

Radioactive Safety Director: Song, Heung Sik
Representative: Kim Nam Won

. . _ _._. u.. x _ . _ _ _ _ _ . . _._ ..._u_.._.-_.-.-~.-...._-.._._.-.~ _ . - . . _ _ _ . . . _ . _ _ _ . , .-,....--.--_-_.,4
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Attaenec : 5-7
.

F.eport

in 2/20/90, 14:00 hour. I was at the NDI Corporation transferring-
,

the empty container assisted by the NDI Corperation employees to the
1 t bongo truck (the driver, Kim, Joo Pil). After dispatching the truck
to the Sangam Dong f actor I returned to my home office, the Dail Shipping.

,

The account of how the container was shipped is as follows.
Received the container at the NDI Corporation located in Poi Dong
and leaded into the 1 ton bongo truck -+ the truck arrived in the
Sangam Dong plant (Woo Jin Packaging) --* a box was built 4 af ter the
box was completed -+ it was leaded on a 8 ton truck --+ the truck left
for Pusan -9 a ived in CY located in Jensong Dong in Pusan a unloaded
in CY A it was put in the reserved container -9 and was taken to the
reserved ship .-y arrived in Los Angeles harbor -) then I assume that
't was received by the American supplier.,

This company transported the empty container on the request made
by the NDI Corportion. Here, I certify the above stated facts.

March 13, 1990

Hong, Von Pyo

The Dail Shipping Corporation

- - _ _ _ _ - _ - - _ - _ _ _ - _ - _ - _ _ _ _ - _ _ - _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _
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Attached : 3-0
.

4

Report

In 1/20/90 around 14:00 hour. I transported the 14 source changers in
my vehicle from the h*DI Corporation to the Woo Jin Packaging Company
(our factory) in Sangam Dong 8-7, (it took about one hour). I unloade
all the 14 containers from the vehicle and put them in the container.
The I started to build a wooden box. I took all the source changers
out of the container and put them in the wooden box and nailed it.
On the next day (1/21/90, 2:00 pm) a large truck (8 ton) arrived at the
factoryand the box with the 14 containers in it was loaded into the
truck by a carriage. Then the truck left heading for Pusan.
Here. I certify the nbove described facts.

March 13. 1990

.

Kim Joo Pil
Woo Jin Packaging Company

.

-,
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* Attached i 5-9'. .

I.

i

Investigation on the possibla radiometive Injury

Name: Tark, Joon Yong (470214-1258218)
i

In 1/1B/90. 15:00 hour, he took the source changer out of the
i

RI storage room (at the time he wasn't aware of the fact that
_

the vaste source was in it) and handed it ever to Kim. Yong Chul
of the NDI Corperation in frent of the RI storage room.

Name: Kim, Yong Chul (590909-1386422)

In 1/18/90 in front of the R1 storage room of the Korea Industrial
Testing, he received the source changer (at the time he wasn't

aware of the fact that there was the source in the container)
from Park, Yong Joon and placed it in the trunk of his car.

And upon arrived at the NDI Corporation he put the source changer
in the RI storage room,

o In 1/20/90 14:00 hour, the container was handed over to Hong, Won Pyo
of the Dail Shipping

o Analysis

Park, Joon Yong: the time duration of exposure to the container - 1 Minute
Kim, Yong Chul:

-From the RI storage room of the Korea Industrial Testing
:

( to the car - about 1 M1nute

-Driving time (from Naryong Dong to Pyo Ki Dong) - 30 r.inutes
-The time duration of unlaoding the container from the
car and transporting to RI storage room - about 1 minute

{
( -Inl/20/90. from the storage room to the Dail Shipping.

Bongo truck ~ 2 to 3 minutes
.

i Certified By: Park Joon Yong

The Korea Industrial Testing Corporation!

Kim. Yong Chul

The NDI Corporation

!

i

|

.

- . .- - . - . - _ _ . - , ._ - -- . . - _ _ _ . . _ _ - _ - - - _-
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Attached : 5-10
,

1-

Investigation the the Possible Radiactive Injury
- .

1

; ''ame t Kim. Yong Chul (590909-1386422)

In 1/18/90 15:00 hour. he received the source changer with the

vaste source in it (at the he was not aware of the fact that the
vaste vas in the container) from Park, Joon Yong in front of RI
storage room of the Korea Industrial Testing, and put the container
in the trunk of his car. Then he drove to the NDI Corporation.
The container was stored in their storage room.

In 1/20/9014:00 hour, he handed-the container over to Hong. Won Pyo
of the Dail Shipping.

.

Nane: Heng. Jong Man ($81119-1149818)

in 1/20/90 around 13:40 hour, he carried the 14 source changers-
'

from the storage toom to the truck of the Dail Shipping.
.

The time duration of carrying the source changers from the storage
to the loading cargo of the truck was about I to 2 minutes.

P

o Analysis

Kim. Yong Chult -From the radioactive material storage room of the
Korea Industrial Testing Corp. to the car - 1 minute

-The time duration of driving from Namyong Dong to
Yeo Po Dong -.30 minutes

-The time duration of unloading the 14 source changers

! from the car-and transporting to the storage - 1 minute
,

-The time' duration from the storage: room of the )G!
!

Corporation to the. truck of Dail Shipping - 1 minute-
p Hong, Jong Mant- From the -storage room-of the NDI Corporation to the
|-

|-
truck of the Dail Shipping - 1 minute

March 13. 1990

Kim. Yong Chul: Export / Import Director-of

The NDI Corporation
Hong, Jong Man: Representative

-

, .. - -.- ,. . . - ..- - - . . - . - . .. - . . . - . . . . . . , . . . --.
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Attached :-.7-1-,
.

Report-on the Radioactive Exposura Level

Upon examination on the file you sent for radioactive exposure level
I report on the results as follows.

Dates of in keeping: 1. 01, 1990 - 1. 31, 1990

Date of Examination : 19 . .

N. of badge Name S.S. No. Level last 3 Mo. Last 12 Mo.

Park, Joon Yong 470214-1258218 Less than 10 less than 10 less than 10
Park.-Joon Won 540808-1140711 ltce than 10 less than 10 95

. Park, Tae Kuen 600927-1346210 less than 10 less than 10 less than 10
Pak, Un Chon -620925-1345312 60 60 1013.
Sue, Kue Bum 651204-1822214 less than 10 less than 10 less than 10
Sue, Sang Moon 700903-1820524 less than 10 140 140
Sue, Yong Do 620801-1106218 less than 10 less than 10 93
Song, Hong Sik 480223-1235015 less than 10 less than 10 less than 10
Sin Kyung Nam 660331-1274912 less than 10 less than 10 480
Sin. Dong Ku 630429-1928126 less than 10 less than-'10 365
Yan s aung Ho 710715-1823818 12 12= 12 -

Ue, Jae Song 621010-1345551 less than 10 less than 10 73
3Oh, Ins Sik 481116-1930713 less than 10 less than 10 less than 10 i

Yu, Kwang Ok 700701-1168321 less than 10 less than 10 1039
Yu, Chang Su 610109-1333416 less than 10 less chan 10 88

L The Name of the Busineos : Korea Industrial Testing
To: Park, Joon Yong

i

. . . .. .
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Attached : 7-2.

Released Repert on the Radioactive Exposure Level

The report on the individuals' radioactive exposure levels shown
on the January film badge is as follows.

As of 02-14-1990

To Hanil Nuclear Power Corporation President
NDI Corporation

Wearing time: Jan 1 - Jan 31 Date of test: February 13
No. Name S.S. No. Exposure level Other
864-1 Kim. Ki Yanc 560113-1088311 10 eereeU 644-2 Hong, Jont Man 581119-1149818 10 mereinbb4-3 Kim Yong Chul590909-1386422 10 merem

02-14-1990 Examiner: Chung, Bum Cho

|

,_ ___ - _ _ - - - - - - ~ ~ ~
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Report on the Radioactive Level Survey on the Empty Container

1) Telephone com.nunication on the radioactive level
A. Date : 3/9/90 (Triday) around 13:00 hour
B. The agencies: American NRC

Cohen (The American Science Eureau in Korea)C. The person talked with: Safety Investigator
D. The Content

o They detected radioactive level in one of the 14 containers
imported from Korea,

oTheradioactivelevelat the time: 1$0 R/hr was measured in the
distance of 15 cm (6") from the surface of the container.

(From the surf ace of the vehicle was 100 mR/hr)
E. Report on the radioactive leakage

o NRC of America had a press release
o Time: 3/9/90 22:00 hour

2) The Transporation of the container
A. Date : 1/29/90

B. The Agency : The NDI Corporation (this agency is licensed to sell
RI by the Korean authority)

C. The Transporting Company : The Dail Shipping Corporation shipped the
14 containers by sea.

D. The route of transportation of the 14 source changers :
From Pusan (1/29/90) to Los Angles (2/9/90)

.$Inthecaseasourcewasimportedwascontainedinsourcechanger
.

o The sales Company supplies the source contained in the container.

o Then, the source changer was to be collected within 180 days and
be returned to the source manufacturer.

- The size of container: 30 cm X 14 cm X 14 cm
'E.

The problemed container (Ir-192: 50 Ci: time: 4/24/89) was imported

by the Bukyung Company and was sold to the Korea Industrial Testing.
While the Korea Industrial Testing was using the source, the radioactive

level was decreased to 6.5 Ci and subsequently the source was put in
vaste (the vaste time: 11/25/89). In the course of being put in vaste
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the source was by a mistake,,

to the NDI Corporation and subsequentlysent

shippedte America.

h According to "The Regulation on Packaging and Transporting of Radioactive
Material" (Science / Technology Department No. 85-B), No. 8 it belcused to

-

the cagetory A, thus it didn't need to be reported to the authority.

The fact that
Ir-192 was below 20 Ci was identified by the user company.

F. The NDI Corporation sent
the 14 containers including _the problemed

container to the United States using the shipping company, the
Dail Shipping Corporation.

C. The source was 3.9 Ci at the end of January, 1990. Therefo:e it was
1.95 R/h in im distance and 195 in 10 cm distance (when there is nocontainer)

hAccordingtothereport from Nrc the source was leaked out of the
container and we assume that the reported radioactive level was correct.

3. Measures taken for the Future Safety

A. Investigating the cause of the accident and imple.nenting preventive
m

measures to avoid future accident.

B. The account of the accident is to be reported to the authority.
C. The NDI Corporation and Bukyung Company are to retrieve the vaste source

and take care of it perperly.

D. Formed a o investigative team and performed examinations on the
actual scene,

o Investigative Team: The Director of X-ray and 2 others

The RI Safety Director of Nuclear Power Safety
Technolgy and 2 others

o Content of investigation

The account of the accident
-

- Investigation whether the source was leaked

- The possible radioactive injury caused in the process of transporting
the source (the people who were inolved in transporting the source
from the time the source was put in vaste to the time the source

arrived in Los Angeles and sailers). These people were investigated
and received minute physical examinations.
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- Other factors related to safety canaging.
Investigation performed: 3/12/1990

$ ~he quantity of the radioactive level indicated that the source was !leaked out of the inner shield and was placed in the metal container. |
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