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SUBJECT: KOREAN REPORT ON THE "AMERSHAM INCIDENT® ' Ny

Attached for your information is an English version of the report to the
Korean Minister of Science and Technology on the exposure incident which
occurred in the U.S. in early 1990 when a depleted Iridium-192 sealeq
radiation source was accidentally shipped from Korea to the Amersham
Corporation in Massachusetts in 3 presumed-empty source changer. NRC's
investigation of the incident was reported in NUREG-1405.

The Korean investigation found that established procedures for discarding
waste materials were not followed, Although the Ir-192 pellet was improperly
stored in a source changer, it was within the shielded chamber of the changer
during transportation within Korea. The Korean investigation concluded that
the pellet was dislodged following shipment from Korea, Film badge testing of
thoese who had direct and indirect contact with the radioisotope during the
shipment to the U.S. showed an exposure level of 10 mrem (page 20).

The report states the following measures will be taken to prevent & recurrence
of the incidentA(page 21):

0 When radioactive material is to be disposed of, 3 disposal plan
must be developed angd approved by the superior ofticer.
0 Such material is to be placed only in a waste storage container.
0 A source changer is never to be used for a radiocactive waste box.
0 A source changer must always be checked for radioactivity ang
pollution levels.
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lovestigative Report

The Investigative Report on the Leakage of the Ir-192 Sealed Source
ingquired by the NRC of America.

The Director cf the Investigation: Kyun, Suek Keun
Investigator : Kim, Chong Hak
investigator: Kim, Chong Tae
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B)

C)

D)

Page <

investigation on the cause of the accident

The Source in the A:zcident

The sealed source in the accident vas an Ir-192 source. It was the kind
of source frequently used for none-destructive testing along with Co=60.
The ezitting rereay 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 Neclear Company (see attached 4).
The source was imported by the Bukyung Corporation in 4/24/89 and was
supplied to the Forea Industrial Testing Corporation. At the time of

the source was imported, its radicactive level vas about 50.1 C4.

The Kerea Industrial Testing Curporation used this source &t the plant
in Inchon as well &s other places unril ithending time in 11/25/89.
At the time the source was put in waste in the Korea Industrial Testing
Corp. waste facility, its radioactive level was about 6.8 C{.
The Formation of the investigative Team/Field Iovestigation:
Science & Technology Department:

Radicactive Manager : Choi, Hong Sik

Radicactive Level Recorder: Chung, Kyung Sub

Korean Nuclear Safety Department:
Controller: Kuen, Suk Keun
Technician: Kim, Chong Hak

Date ¢f the Investigation:
lst time -~ 3/12/90 : Korea Industrial Testing Corp.
ind time - 3/13/90 : The NDI Corporation
= The Dail Shipping Corp., Sangan Dong Plant
= Woojin Cargo Packaging Couwpany
Method of Investigation:
© Interviews with the people who were supposed tc hHe involved in the
accident by visiting the involved companies.
0 Iovestigation on how the source was handled in the tourse of transporation,
And if the proper procedures for transporting were followved.
© Investigation on whether there were any radioactive injuries.
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investigation on the Shipping Company transported the emptry
sourte changer.

= The Dail Shipping Corporation which seceived the 14 source changers
from the NDI Corporation in 1/20/90, around 14:00 hour, broughE the
source changers to the Sangam Dong Plant. Then the professional
packaging company, Woojinm Cargo Packaging was called to do the
packaging. The employee, Kim, Joo Pill started to builc 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. Imn 1/21/90, 14:00 hour, a 8t truck came in. And the
wonden box which contained the l4 source changers was put in a larger
cargo container which was subsequently loaded into the truck. The
truck leJlt with the loaded cargo container for Jaeso Dong in Pusan
Harbor. Upon arriving in Pusan Harbor, the CA&TRO container was
transfered to the already reserved ship, Hanjin Mockpo Ho. The
ship left Pusen 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 Amershan Corporation in Boston.

Identifying the companies which were e.posed to the source changer in

the accident,

= The investigation on whel the source changer which had high radioactive
level (firgure 1, equipment No. 610) was delivered to and collected
hack from, showed that the container was used to deliver the source
(1r=192). The NDI Corporation delivered the source changer to the
Korea Industrial Testing Corporation in 10/31/89. This source changer
vas identified as the source changer Mr, Kim, Yong Chul, the NDI
employee in charge of supply, collected from Mr. Park, Joan Yong of
the Korea Industrial Testing Corp. im 1/18/90.

=~ A8 soon as we received the inquiry on the accidental leakage of the
radiosctive source, we asked to the Korea Industrial Testing Corp.
vhether they had put the cut pig=-tail of the Ir-192 source in its
container (Tech/OPS Compamy piisuct, Model No. 610). Then we found
out the following facts. When the source was decided to be put in
waste, the pig~tail was cut in the storage room in 11/25/89.
(see attached 4, source No. 1062). Aftervards realizing that the



Prge

waste source (Ir-192, 6.8 Ci) had high readicactive level, thev decides
te keep the waste source in the source container temporarily since the
container can decrease its radiocactive 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 company's
waste container to be storedin their radiocactive waste storage.
But in 1/18/90, when the NDI Corporaticn came to collect the source
changer, they handed the container with the pig-tail in 4t 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 waste source Ir=192 : 6.8 Ci was @ntered in the

source changer.

- The owner of the problemed source, the Korea Industrial Testing Corp.
is a licensed company to handle radicactive material accordance to
the Nuclear Power Regulation No, 65. It is an none-destructive
testing technclogy agency.

= They obtained the source in 4/24/89 from the Bukying Company (Rl
sales egency). (At the time its radicactive level was 50.1 Ci, the
source No. 1062, see attached 6). The source was utilized in various
none-destructive testings operations. But when its radicactive level
vas found to be too low to be effective in the operation, they decided
to wvaste the source. At the Yoe Chun branch office of the Korea
Industrial Testing Corp. they intered the czource (at the time it was
around 9 Ci) 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
Manager, Mr. Park, Joon Yong, Mr. Park had stored the source changer
vith the source in it for 28 days to decrease its radicactive level,
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he handed over to Mr. Kim in 1/18/80, there vas the waste source
wasted in 11/25/90., The waste source had been in the source changer
for 55 days by the time. Mr. Pak, forgetting about the waste source
in the container, assumed that the containers was empty, and handed
the container over without checking for its radioactive level.

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

- The Radiocactive lsotopes 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
Radicactive Safety Manager of the Korea Industrial Testing. The
collected source changer (S§/N 610) was the source supplied to the
Korea Industrial Testing sarlier 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 radiosctive level
survey to see if there was any waste source in it. Assuming that
it vas 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 Seoui, 1 Co. 3619)
parked at the front gate. He loaded it in the car, then left the
Korea Industrial Testing for the NDI1 Corporation., Then the empty container
was stored in their radiocactive storage room.

- The source changers collected from the various companies were stored
in the storage room of the NDI Corp., wairing to be shipped back to the
American Amersham Corperation. Im 1/18/50, the Dail Shipping Co.
was asked to ship the containers to America. 1In 1/20/90, the Manager,
Mr. Hong, Won Pyc of the Dail Shipping caano the NDI Corporation to
collect the 14 empty containers. (eee attached 5-7)

- About & hours and 30 minutes before the empty containers were handed
aver to the shipping company, the Dail Shipping, the Radiocactive
Safety Manager of the NDI Corporation, Mr. Kim, Yang Ki took the 14
empty containers ouT of the RI storage room and put them on the floor
of the supply room to check the radioactive level. It wvas around
11:30 am 4n 1/20/90, He surveied the surfaces of the l4& containers
(about 708 cm distance) for radiocactive level using & radicactive
survey machine (the Survey Meter, Model FH=40-F6, S/N, 27-1289,



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

.9 MR/E which is about the normal levzl for an empty container,
Thus the all 14 containers were determined as empty source changers,
(see attached 5-5)

= Also a sightechecking 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 radicactive
testing level and the sight checking, the 14 empty containers were
issumed 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
contairers in their car for the Dail Shipping factory located in
Mapo Ku, Sangam Dong, Seoul.

7) Transporting Procedures of Erpty 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 radicactive 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 cup (seal plug) or locking devices are not in the place or
missing., If a locking device is missing the contaicver's top would be
wired as to prevent the openning of the container. (see attached 5=2)
Alsc wher a tube cap (seal plug) of & source is lost, it would be
replaced with new parts already in the stock. Then, it would be
hanced 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. Af;cr driving for one hour, the bongo
truck arrived at the Dail Shipping (located in Mapo Ku, Sangaxz Dong,
Seoul) in 15:20 hour of the same dav, The driver, Mr. Fim, Joo Pill
of Woojin Packaging Company unloaded the 14 containers and stored them
in the large cargo container temporarily, The, he started to built



& wocden box (protective box, l00mm thick and lJamm attacning wood).
wWhen the wooden box was completed, the 14 source changers in the large
container were taken out and were put in the newly built wooden

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
(dn 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 l4 source
changere 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 unlcaded at the already reserved place.

- The large container which contained the l4 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 carge had taken
in the soil of America.

F) The Investigative Team's Opinion on the Result

The radiocactive isotopes technology is being utilized in many different
professional fields such as agricultural technology, industrial and
medical technology. In recent vears its usages have spread fast into
the field’of automatizations and the high-tech areas. Thus, the companies
using the radicactive 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
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 radioasctive safety measures which should be
approved by the regulatory agency to operate businesses.

When a business is to be liceased for operating radiocactive material,
the criteria set on the radicactive atom, radiocactive quantity, method,
the size of facility, radicactive facility, equipment, safety facility,
health plan and safety manager mwust 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 & Jitese 15 granted, the regulatory sveten monitor
the stite of the radiocactive atom, the quantity, fore of vtilization,
facility equipment and LATARINE style conintually. Yonitoring on the
Tadicactive safety measures is performed randomely.

The most of the radicactive Cousumer companies are using the radio~
fctive material cafely under the direction of the safety directers
adherence to the Nuclear Regulation or the company's radiocactive safety
Deasure regulations. The executives of the companies using radicactive
materiale are shoving high rate interests in safety measures as evidenced
in purchasing safety equipments as alarm monitor apd survey meter, The
trend of such high investment for safety messures 1s 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
Bource was intered in the source changer instead of placing it in the
licensed vaste storage and subsequently was forgotten about, And the
pecple who handled the source changer aftervards assumed that it vas an
empty container,

1) The Korea Industrial Testing Corportion

Storing any radicactive waste in the waste container is not only
prescribed by che Safety Regulations but also it 1s the basic philosophy
for radicactive safety. But the Safety Mavager of the company, Park, Joon
Yong used the source changer temporarily to decrese the leve! of the
radiocactive waste material and forgot about it subsequent ], when
the source changer vas reclaimed by the supplier, assuming t. the source
changer vas empty, he failed to follow the procdures of safety measures such
&8 checking on the radioactive level of the material Jshich should be
p-rformed on any radicactive materials coming in and going out.

Even though it vas an empty source changer,. 4t was the container of
actuel redioactive material, the proper safety procedures should have
been kept when a contsiner was taken in and out, or moved to some ~ther
places,

Also, the compary's radioactive safely director, Song, Hong Sik had
failed to take the prescribed procdures for the radicactive safety and
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The Result of Physical Examination

The calculation of the radicactive exposure level on the affectes
personnel in the case, indirated that the person who vas consicered
most affected wae Mr. Kim, Yeng Chul., The approximated exposure level

.

vas 1,600 mrem. But the attached material 72, exposure rate calculation
(filz badge reading result) shoved 10 wrem (January, %0)., This figure
shows the fact that at the time the source changer was handled bv these
people, the waste source vas in the proper place of the source changer.
Therefore, we figured that the reason for the source was found in the
bottom part of the front plate of the container in Americe was that while
it was being transported, the waste source must had been slipped through
to the inside of front plate.
According to the resul: of radicactive exposure level calculation,
the investigative team found that the people considered to be exposed to
the radicactive level have no possibities of developing anv radicactive
iliness. But to aleviate the possidble anxieties experienced by the
involved people end adherence to the Nuclear Power Regulation No, 108,
the exposed people vere administered to have physical examinations.
The result of the physical examinations showed normal health condition
as we expected, as the chart 3 illustrate it.
Evaluation on the possible radicactive illness
o The persons who handled the source changer containing the waste
source in it.
= The measure of the exposed radioactive level was rather minimal.
1f they vere affected by the amount of the radiocactive level shown
in the figure 2, we don't think it was large enough to c.use any
radicactive injury. The result of the actual physical exanination
(figure 3) shoved that their physical conditions were appe red to
be normal.
= On the other people who had indirect exposures to the container.
The person who was exposed to the container indirectly was the
driver of the truck which transported the container. Also there were
others who helped in moving the containers into the ship. But they
vere not considered to have had any direct contacts with the con=
taminated container. When the contaminated container was carried into
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Measures taken tc Prevent any future Accident

wWhen & radicactive materials is to be put in waste, 2 plan of

waste procedure must be drawn and submitted to the superior officer
for an sapproval. And the waste process must be performed according
te the plan, and subsequently it must be recorded in the waste
log book precisely, and again be submitted to the superior for

an approval.

When a radicactive material is to be put in waste, it must be intered
only in the waste material facility (waste container).

A source changer shall never be used for & radioactive waste box.
A source changer must always be checked for radiocactive level and

& pollution level. And its safety states must be examined by the
survevor's physical eves.

When a survey is conducted, the surveyor must give enough
tige for ° * to respond and must follow all the
examination steps spec.fied in the Regulation.
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Attacheg | Sel
Keport

i) The sccount of purchasing the source changer
This company imports nuclear pover material to sUPPlY to the domestic
consumer companies. We have been importing redioactive materials from
the American nuclear power supplier, the Amersham Corporation. When the
raciocactive material s imported, the source 1s intered in the safety
contaiver which is produced by the Amersham Corporation. After the
source (5 supplied, the container must be returned within the specified
time period.
= We collec.ed the source changer (S/N 610) 4n 1/18/90 from the Safety
Manager of The Kores Industrial Testing Corporation, Mr. Park, Joon Yong.
The source was originally supplied to the Korea Industrial Testing
pricr in 10/31/89.
= At the time of collecting the container, I, Kim, Yong Chul did not perform
the required testing to measure the radiocactive level to make sure that
it vas an empty container. Assuming that it vas an empty container,
I received it at the 3rd floor of the Kores Industrial Testing building
and carried it in my own hands. Then I loaded it in the car (Seoul,
Co. 3619).
= 1o 1/18/90, 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 vas kept in our storage room until 1/20/90 am. 1In the
aftervoon of the same day, I called the shipping compeny, The Dail Shipping.
Subsequently The Dail Shipping sent a bongo truck in around 2:00 pm.

= In order to make sure that there were not any radioactive pig=tail
within any of the containers, ! ogﬂbod the tops of the containers and
checked to see if any of the '~rlerg or the tops vere missing. (1 didn't
see any pig-~tail at the time).

= In the morning of 1/20/90, I performed & survey on the 14 containers
using survey meter. At the time I didn't detect any irregularities.



3)

= 1, Kiz, Yong Chul and another emplovee, Mr. Hong, Jong Man, together

we carried the 14 source changers out of the storage room (2nd floor)
and loaded them into the car from the shipping company including the
source changer from the Korea Industrial Testing. It took us about

20 mioutes from 2:00 pm. to 2:20 pm.

The Account of Transporting by the Podding Companv's Vehicle

The . 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 vas completed
(1/20/90), the 2 employees of Dail Shipping Corporation left the

company premises.

March 12, 1990

The Report Written By:
Kim, Yong Chul
Export/lmport Manager of The NDI Corporation

Approved By:
Kim, Ri Yang
The Representative of The NDI Corporation
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i) The Account of Importing the Container

3)
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©

Nuclear isotopes 1s imported to be utilized in radiocactive pentration
and none~destructive testing for metal construction as well &s metal
binding in the military and other general businesses.

When a radicactive source (Ir-192) is orded by a consumer, an order
would be sent through fax to the Amerisham Corporation's Far Last
branch office in Hong Kong., The radioactive source is imported

45 contained in the Amersham hc.e-made container and is distridbuted
to the consumer after passing through the Custom Services.

The problemed source changer (S/N 610) was imported in 10/6/89, the
import No. 1 1741-509 XR=00032, and it was distributed tc the Korea
Industrial Testing on the 3lst of the same month.

The Frocedures of Collecting the Empty Containers

When & radiocactive source (Ir-192) is imported, it is supplied to a
consumer as the source is intered in a source changer. To supply &
source to & consumer ve must report to the Korean Nuclear Powver 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. After a certain time period, we collect the contaners

of the supplied sources,

When we receive telephone calls from the consumers about empty containers

ready to be collected, we set a date for a pick up &and collect them on
the promised date.

When we collect the empty source changer we are not usually equipped
with & filo badge or & dosi meter. Howvever, the collected containers
are stored in the container storage and are surveied for the radio-
active levels until they are dispstched to America.

The Procedures of Transporting Empty Containers

o

The collected empty containere are kept in our gtorage room until
the date they are shipped back to America. On the day of shipping
we check the containers to make sure thet the pig~t .l tops and
the locking devices are in places and also perform survey on their



©
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radicactive levels. Then, they are sent to the shipping=podding
company.

The tops of the source changers are also collected along with the
source changers, I1f we find a top is misplace or & locking device
16 missing, we wire it to seal tightly as to prevent any sccidental
openning while they are being transported.

The Area of Responsibilities

Our Company has no paper documenting areas of respounsibilities
relacing with the Amerisham Corporation of America.

March 13, 1980

Written By : Kim, Yong Chul
Export/Import Manager
The ND1 Corporation

Approved By : Kim, Fi Yang
The Representative
The NDI Corporation
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Attached

The i« empty containers . &t vere shipped to the Amershan Corporation
in America are &8 fcllovws:

No, §/N | Date deli~ Date collected Name of the Company
3 vered ;
P TR B9, 11, 14 Korea Industrial Testimg
2 54 9% 5. 13 v 1+ ¥ |Kores Industrial Testing
£56 8% 5. 18 Wi i, & Dachen Testing Technology
849 e 10 30 €9, 10« 10 |Henkuk Heavy Industrial
: ree 89 10 12 W llo b HanYang Synthetic Testiing

8% 10, 28 £9, 11+ & |Hankuk Industriel Engimeering

! £ B¥. 10+ W ¥Wie 1o 08 'Korea Industrial Testing
? 518 9. 33 3 ! @, 1, p 'Buil lndustrial Testing ;
S B g 8% 11 27 - 89, 11: 27 'Engerby Regulatory Ag&:c_v !
19 666 | B9 210 27 | 89, 11, 2r Hankuk Gass Safety | .
33 69 89 12 28 : e 1+ 31 FanYang Synthtic Testimg ‘
i 5¥9 8. 12/ 28 W+ 10312 |Korea Industrial Testing .
1 s Wy 31+ & 2+ 1. 1¢ Hankuk Industrisl Engineering 2
“ “0y We 3418 Y0 14 18 Hankuk Industrial Engineering '
Total IR ErIIILNISrISRERICRERICSY Sk
1 certify the above stated facts.
March 13, 1990
Written By: Kim, Yong Chul
Expore/lmport Menager of NDI Corporaticn
Approved By: Kim, %{ Yang, The Represntat
NDI Corporasion A
ﬁ:?’,;
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Attaches | 5«4

Certyiving Report

This Company received the license to sell radiocactive isotopes in

©/264/87 and since have been engaged in the business.

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

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

Although ve were suppoed to keep a separate log book to keep an
updted number of the stored sources we faild to do so. Only we
maintained & inventory book to keep the rzcords of the unsold sources
or not vet delivered sources.

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

2) The Measures takin for Future Safety
0 We have been keeping the sources that were not sold or were sold

but waiting to be picked up in our storage,

© To keep the safety measures on the stored sources, adherring to the

Nuclear Power Regulation No. 69 and 84, we will keep storage record
log book and make sure that the safety measures are taken thoroughly.

March 13, 1990
Kim, Ki Yang

The Representative of
The NDI Corporation
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Eeport on the Survey on the l& source changers

o In 1/20/990, 11:30 am., The Safety Manager, Kim, Ri Yang of the AbI
Corporation, brought out the l&4 source changers including the prodlemed
source changer (8/N 610) from the Rl storage room and spread them on
the floor of the storage. Then he surveied the sides and &bove of the
14 containers to check its radicactive levels using the survey meter
(Model FH«40«F6, §/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.

© The result was that the all containters showed sames measures of radio-

active level (about 0.9 mP/hr) and subsequently all 14 containers were
| contluded as empty e#nurce changers. On the same day 14:00 hour, the
source changers were dispatched to the Dail Shipping Corporation.

© 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 missing
we rerlace it with the part we keep in our stock.

| March 14, 1990

Kim, K{ Yange, The Representatve of
| The NDI1 Corporation
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Report

we are & techmology oriented subsidiary company licensed to use RI
in conducting none~destructive testing. Here we submit the report
on account of the problemed source as followes.

1) The account of Obtaining the Source

o While we were vorking on the testing operation in our Seoul branch
office on the project which was moved from Seoul Engineering plant
(located in Inchon) we were in need of a source to be used in nones
destructive testing (copper product)., We ordered for a source
(1r=182), 50 C{ to the Bukyung Company in 4/14/89 and subsequently
received the source in 4/24/89. (50.1 Cc1)

© 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 cent to the Seoul Engineering Plant in
Inchon,

2) Utildzation

© In 4/26/89, the source arriving in Seoul Engeering plant in Inchon,
it vas used for radicactive penetrating testing on copper products
until 7/25/89,

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

© The source was used for metal binding radiosctive 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 waste the source it was moved from the Yoe Chon plant to the main
office in 10/25/89. At the time the source vas 10 Ci (the mover vas
lm, Dong Hyun)

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

o The waste source was put in the Storage room &6 contained in the
original source changer in order to decrease its radioactive level
until 11/24/89.

© Then the source was decided to be wasted permanently in 11/25/89.

The Safety hanager, Fark, Joon Yong pulled the pig=tail of the source
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as it wvas still in the source changer in the storage room. Thus
compieted waste operation,

The waste source should have been put in the waste box, lmmesistely
after the operation was cowpleted. But Mr. Park, realizing that the
source's radicactive measure was rather strong (7.3 C4) worried for
a possible radicactive iniury and decided to seal the vaste in the
source changer teumporarily until its radiocsctive level is decreased.

The Account of transporting the source to NDI Corporation

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

are belonged to the expert 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 ND1 Corperation took the container without checking
for the radioactive level of the source changer.

Mareh 12/90
Radicactive Safety Manager : Park, Joon Yong

Radicactive Safety Director: Somg, Heung Sik
Representative: Kim, Nam Won
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a5 it was still in the source changer in the storage room. Thus
compieted waste operaticn.

The waste source should have been put in the waste box, immecdiately
after the operation vas completed., But Mr. Park, realizing that the
source's radicactive measure was rather strong (7.3 C{) worried for
a possible radicactive injury and decided to seal the waste in the
scurce changer temporarily until its radioactive level 45 decreased.

The Account of transporting the source to NDI Corporation

The imported source changers are supposed to be collected by the import
company 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
collect the contaner. And the Safety Manager, Park, Joon Yong handed
the container over forgetting the fact that actually the waste source
‘8 in the container. He thought it was an empty container. Also,

Kiz, Yong Chul of the ND1 Corporation took the container without checking

for the radicactive level of the source changer.
March 12/90
Radicactive Safety Manager : Park, Joon Yong

Radicactive Safety Director: Song, Heung Sik
Representati e: Kim, Nam Won

-
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Feport

In 2/20/90, 14:00 hour, I was at the NDI Corporation transferring
the empty container assisted by the NDI Corperation emplovees to the
l t booge truck (the driver, Kim, Joo PLl). After dispatching the truck
to the Sangam Dong factor, I returned to my home office, the Dail Shipping.
The account of how the container was shipped is as follovs.
Feceived the container at the NDI Crrporation located in Poi Dong
and loaded into the 1 ton bongo truck =+ the truck arrived in the
Sangan Dong plant (Weo Jin Packaging) —» a box was bullt —» gfter the
box was completed = it vas loaded on a & ton truck —= the truck left
for Pusan =» a ived in CY located in Jeasong Dong in Pusan —o unloaded
in CY === {t was put in the reserved container < and vas taken to the
reserved ship —» 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, Won Pyo
The Dail Shipping Corporation
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Repore

In 1/20/%0 around 14:00 hour. I transported the l« source changers in
By vehicle from the NDI Corporation to the wWoon Jim Packaging Company
(our factory) in Sangam Dong 6+7, (it took adout one hour), I unloade
all the 14 containers from the vehicle and put them in the contuiner.
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 (B ton) arrived at the
factoryand the box with the 14 conmtainers in it vas loaded into the
truck by & carriage. Then the truck left heading for Pusan.

Here, 1 certify the ibove described facts.

March 13, 1990

Kim, Joo P{1
Woo Jin Packaging Company

precia s
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investization on the Possiblz radioactive Injury

Name: Fark, Joon Yomg (470214«1288218)
in 1/18/90, 15:00 hour, he took the source changer out of the
Kl storage roow (4t the time he vasn't aware of the face that

the waste source was in it) and hended it cver to Kip, Yong Chul
of the NDI Corperation in fronmt of the Rl storage room.

Name: Kim, Yomg Chul (590909-1386422)
in 1/18/90, in front of the Rl storage roow of the Koream Industrial
Testing, he received the source changer (at the time he vasn't
evare of the fact that there was the source in the container)
from Park, Yong Joon and placed 4t in the trunk of his car.

And upon arrived at the NDI Corporation he put the source changer
in the Rl storage room.

© In 1/20/80 14:00 hour, the container was handed over to Hong, Won Pyo
of the Dail Shipping

0 Analysis

Park, Joon Yong: the time duration of exposure to the container = 1 Minute
Kim, Yong Chul: «From the Rl 6torage room of the Korea Industrial Testing
to the car ~ about 1 Minute
“Driving time (from Namyong Dong to Pyo Ki Dong) = 30 minutes
~The time duration of unlaoding the container frow the
car and tramsporting to RI 6torage room - sbout 1 minute
=Inl/20/90, from the 6torage room to the Dail Shipping
Bongo truck - 2 to 3 minutes

Certified By: Park, Joon Yong

The Koree Industrial Testing Corporation
Kizm, Yomg Chul

The NDI Corporation



Attached | 5«10
Investigation the the Possible Radiactive Injury

Yamet Kim, Yomg 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 sware of the fact that the
waste was in the container) from Park, Joon Yong in front of Rl
storage room of the Koresa Industrisl Testing, and put the container
in the trunk of his car., Then he drove to the NDI Corporation,

The container was stored in their Btorage room,

in 1/20/90 14:00 hour, he handed the container over to Hong, Won Pyo
of the Dail Shipping.

Name: Hong, Jomg Man (581119-1149818)

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 Btorage
to the loading cargo of the truck was about 1 to 2 minutes.

© Analysis

Kiz, Yong Chul: «From the radiocactive material storage roow of the
Korea Industrial Testing Corp. to the car - | minute
«The time duration of driving from Namyvong Dong to
Yeo Fo 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 NDI
Corporstion to the truck of Dail Shipping - 1 minute

Hong, Jomg Man: From the storage room of the NDI Corporation to the
truck of the Dail Shipping = | minute

March 13, 1990
Kim, Yomg Chul: Export/Import Director of

The NDI Corporaticn
HBong, Jong Man: Representative
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Attaches : 7«1l

Report on the Radiocactive Exposurs Level

Upon examination on the file vou sent for radicactive exposure level
1 report on the results as follows.

Dates of irn keeping: 1. 01, 1990 - 1., 31, 1890

Date of Examination : 19

N. of badge Name §.5. No. Level last 3 Mo. last 12 Mo,

Park, Joon Yong 470214=1258218 'ess *than 10 less than 10 less than 10
Park, Joon Won 54080B-1140711 ite 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 7009031820524 less than 10 140 140

Sue, Yong Do 620801-1106218 less than 10 less than 10 93

Song, Hong Sik &80223-1235015 less than 10 less than 10 less than 10
Sin, Kyung Nam 660331~1274812 less than 10 less than 10 480
$in. Dong Ku 630429-1928126 less than 10 less than 10 365
Yan . ‘ung Ho 710715-1823818 12 12 12
Ue, Jae Song 621010~1345551 lese than 10 less than 10 73
Oh, Ins Sik 481116+1930713 less than 10 less than 10 less than 1(
Yu, Rwang Ok 700701-1168321 less than 10 less than 10 103¢%
Yu, Chang Su 610109-1333416 less than 10 1lcss than 10 &8

The Name of the Busineis : Korea Industrial Testing
To: Park, Joon Yong
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= Other factors related to safety managing.
Investigation performed: 371271990

The quantity of the radicactive level i{ndicated that the source wvas

leaked out of the inner shield and was placed in the metal container,



