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Urgent Recommendations - Interim Report

November 6, 1999
Nuclear Safety Commission
Investigation Committee

for Criticality Accident at Uranium Processing Plant
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1. Introduction
The criticality accident which occurred on September 30 1999 at JCO Co., Ltd. Tokai

uranium processing plant led to. the recommendation of tentative evecuation and
sheltering indoors for residents living in the neighborhood. This was an unprecedented
event in Japan where development and utilization of nuclear energy has been promoted on
the premise that its safety is ensured. Taking these circumstances into serious
consideration, the Committee was founded by Nuclear Safety Commission based on the
decision by Government Task for the Accident (Oct. 4) to thoroughly investigate root
causes of the accident. The Committee will complenevly investigate accident causes from
the third party's stance with wide assistance from intellectuals to establish measures to
prevent similar accidents.

The Committee, since its first meeting on October 8, has been aggressively investigating
the accident causes and mesaures to prevent similar accidents, The Committee held five
meetings 30 (ar to try to accurately understand the nature of the accident, clnrirying-not
only direct causes but alac backgrounds which had brought such an accident. More
careful and deep inveatigation, however, are necessary to reach the final conclusion.
Under this condition, the Committee understands that it is important to take necessary
countermeasures on a timely and appropriate mannerx, taking account of significance of
the social impact of this accident. From this viewpoint, the Committee judged that it was
important to recommend countermeasures that can be directly‘ derived fyom the fact found
unti] now. Therefore the Committee decided to present “Urgent Recommendation -
[nterim Report” by summarizing the fact found by now

The Committee will continue to investigate direct and indirect causes of the accident, and
pursue to establish the basic concept on how to ensure nuclear safety in the future taking
into consideration opinions from varicus fields to this interim report. The Committea will

prepare the final report through further investigation on structural and ethic problems

which lies behind the fact.
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2. Accident situation and its consequences

(1) Accident situation

On September 30, 1999 (Thursday) around 10:36 a.m., the Japan's first criticality sccident
occurred at JCO Co., Ltd. uranium processing plant (auxiliary conversion facility) located
at Tokai-mura, [baraki Prefecture.

The criticality continued on and off for approximately 20 hours after the first
instantaneous criticality. The criticality consisted of two periods; an initial stage where
criticality changed rapidly and the following atagé criticality continued relatively slowly
for many hours. The total nuclear fission number is estimated to have been 2.6 x 1018,
At 3:00 p.m., mayor of Tokai-mura issued a recommendation of evacuation to the residents
living within 350 meters radius from the accident site. At 10:30 p.m., the Governor of
Ibaraki Preflectura issued a recommendation of sheltering indoora to the reaidents living
within ten kilometers radius from the plant. .

From around 2:30 a.m. on October 1, JCO's personnel conducted the operation of draining
cooling water surrounding the precipitation tank.  The criticality ceased around at 630
a.m.. Then, boric acid was added to assure the end of criticality. The end of criticality was
confirmed at 8:50 a.m. Upon confirmation of safety, the recommendation of sheltering to
the public within 10 km radius was lifted at 4:30 pm. In addition, radiation shield was
installed around the facility. The recommendation of evacuation within 350 meters radius
waas also lifted around 6:30 p.m, on October 2 upon confirmation of safety.
e was conﬁrmedv-,thnt?SQ peop)e mcludmg ‘Hospitalizad: three workers overexposed at the

altHough the levels of exposure were different. In

of ‘operations tostop criticality weve/

This accident is provisionally rated at level 4 on the International Nuclear Event Scale

(NES)
At present, the accident site is equipped with a seal to restrict external release of

radioactive materials and a circulating charcoal filter to remove radioactive materials for
enhancement of radiation shielding. This assures immediate safety at the least, but at
the site, uranium solution that caused criticality remain in the precipitating tank and
other equipments, [ts necessary to decontaminate the site as well as to take other

measures in order to ease residents’ concern..
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(2) Accident effects

There are two types of effects to the surrounding environment by the accident; one is the
dose due to neutrons and gamma rays released from the precipitating tank, and the other
is one due to release of radioactive materials. In this case, however, it was estimated that

the former was the dominant consequences to the surrounding environment.

“Neutrons and gamma dose rates from precipitating tank”

The theoretical basic document on neutrons and gamma rays to the sucrounding
environment was tentatively prepared using monitoring of neutrons and gamma rays in
and around the site and the fission number.

Meisurement using whole body counter shows that exposure dose for a worker at the
point 80 meters away from the site was lower than the value shown in the theoretical
basic document. The theoretical basic document can be used to trace doses for indivisuals
for the time being. but in the future this data should be improved by increasing accuracy
of variables in calculations and applying models for partial shielding.

It was evaluated that the doses due to gamma dose rate released from the precipimtix;g

tank to the surrounding environment were very low.

“Doses from radioactive materials released to the environment"

Evaluation shows that doses due to radioactive materials (noble gas and iodine) released
from the facility to the environment was about 0.1 mSv at maximum in the effective dose
equivalent at the point near the facility.

In farm products, iodine 131 was detected to 0.0087 Bq/g (iodine 133 with short half life
was 0.0088 Bq/g). This value is only about 1/50 to the legal index for food and drink
ingeation Limit of 2 Bq/g, the value which is confirmed not to cause any problem. Survey by

Ibaraki Prefecture also shows that no artificial radionuclides potentially caused by the

accident wag detected.

“Social and econormcal effects”

m@»ﬁ &

schools and other cultural facilities such were temporarily closed their activities as well as

private companies. The accident effect was very large _socially and economically.
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Residénts living near the site were forced not only to live inconvenient life due to
evacuation and staying indoors but aléo to receive mental or physical effect caused by
rumors. In the future sufficient measures including mental cares are necessary.

(*Hoalth consultation to the residents including mental cares” was decided on October 4 by

the Government Task Force.)

After the accident, there are many adverse effects occurred due to rumors from

misunderstanding.
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3. Response to the accident (Disaster prevention related)
(1) Response to this accident

The accident was first i6tifidd to the
30, 11'19 a.m. d@bduti 44 minttes alter the acaident occurred! Upon this notification, the

Technology Agency (ST on September

site operation control staff began around 12:00 to collect information at JCO Co., Ltd.
Tokai plant. Then. after 12:30 STA informed the Prime Minister Office. Around 1:00
p.m. STA dispatched personnel to Tokai-mura, who reported officially at 2:00 p.m. to the
Nuclear Safety Commission.

At 2:30 p.m. STA Countermeasure Headquarters was established. At 8:00 p.m. The
decision was made to establish the Accident Countermeasure Headquarters headed by the
Minister for Science and Technology on the Disaster Prevention Basic Plan in accordance
with Disaster Measures Basic Law.  Each agency/ministry took necessary measuces upon
the decision of the Headquarters that they jointly deal with the disaster. At the site, at
5:00 p.m. the Loca} Countermeasure Headquarters was established with assistance from
the nuclear specialized organizations such as Japan Atomic Energy Research Institute
(JAERI) and Japan Nuclear Cycle Development Institute (JNC) and electric power
utilities. At 9:00 p.m. the Government Task Force headed by Prime Minister Keizo

Obuchi held a meeting.
In parallel with this response, at 3:30 p.m. the Emergency Technical Advisory Body of the

Nuclear Safety Commission was convened to begin the activity.

withinten kilometers to stay indoors?

(2 Tssues on accident response

These activities are based on the fDisastEc:

gbxm. A

disaster measures) specified by the DISESTERMERS; isic Lav
Surrounding Area of the Nuclear Power Plant” (Disaster Guldance) prepared by the

Nuclear Safety Commission and Diggsrers Faveition Work ‘Pldn” and fEmérgene
Response Manualiat Nuclear Disdster” prepared by STA. '

These plans, however. are determined frsdtcidents at the nuclear: power plaiit

LAVARE ]
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caused the accident wasgdélayédfand the followingtéammtinica

led to the delay of correct understandings of the situation and made thaginicji oppr

!,l then followed by simENfiEIent: co munications betvee

geity. In aeddition, mutual-informatio

emergency condition should be clarified.

In addition, in Japan's system, the"l8caPatthority haw vésponsibility todisasterprévéntioh.
The St % p8ition to g Erafd instruction ooly. The accident, however,
made it clear that it ia difficult to respond to the emergency properly, if the State, that has

much expertise on nuclear energy, does not play more roles.
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4. Cause of the accident and related situations
(1) Direct cause
When the accident took place, three workers called “special crew" diasolved sequentially

about 2.4 kg uranium powder with 18.8 percent enrichment in the 10 liter stainless steel

ﬁ) The procedure of

precipitation tank with a stirrer was used. Uranyl nitrate in the bucket was moved to

the five liter beaker through the filter and fed into the precipitation tank with a funnel.
As a result, about 16.6 kg of uranium (equivalent to 6 to 7 batches) was fed into the
precipitation tank originally designed to limit 2.4 kg of uranium per one batch, which
presumably caused criticality.

The operation procedure is completely different from the one by the equipment and
method appmved by the government, and is originally prepared b’;ﬁ‘t&}”ﬁ”@@ﬁfﬁé’t‘i’”ﬁﬂhoﬂ
appio (SoriE &Y that the workers took such new procedure upon

Lo

the advice of the experts in the workplace that it would cause no problem on the safety,

although this inforwation hiéig not e
There were two reasons Which supposedly caused the accident; (1) “ignorance of the
operation procedure® to mix uranium solution in the precipitation tank instead of the

storage column, and (2) "ignorance of criticality limit™ to feed uranium which exceaded
i STA

(2) They wanted to finish the dissolution as early as possxble bacause ey planned tobrad

B e A ) . . .
'.,l“: s ho would join the “specml crew” in Octeber [rom the firet phase of the waste
&P :
bor® O
(U irproper andiinconvenient fo
wﬁ" olﬁ'ﬁ

..-*.?

[RINARY))
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This suggests following possibilities:

(1) Workers had poor knowledge on criticality, so they began to work without previous
information on "risk prediction oncriticality.

(2) The company had some problems on human management such as personnel

assignment and training.
(3) Because of lack of enough efforts to improve facilities, unreasonable operation had been

copducted.

(2) Status of JCO Co., Led.

"Opération management”

JCO Co., Ltd. which caused this accident prepared three classes of documents for
management, (1) “Quality Assurance Plan® as a basic document to specify job assignment
for each department, responsibility management, equipment management, operation
management, for quality assurance activities, (2) "Procedure” to specify how to manage
activities performed based on "Quality Assurance Plan*, and (3) “Procedure (manual" to

specify the detailed procedures on each phase of the operation and "Instruction” to

Among them. "BESGHdY
approved and was EEgUEd

In JCO Co.,, Ltd., the operation in question to feed. 16 kg of uranium solution into the

storage column has been regularly performed.
“Management at conversion building"

The staff number of JCO's production department is 27 in total and consists of five

groups, under a group head and a foreman, with five members each of one deputy foreman,
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one lender, and three operators. Among them, one team called the special crew was to be
engagad in the operation at the conversion building.

The special crew was also engaged in the operation of a different nature to conduct a
treatment of effluent other than those in the conversion building.

The deputy foreman and two workers of the special crew were involved in this accident.
The twﬁ operatoxs had no experience for the work in the conversion building and the
deputy foreman had only two or three working months of experience. Other two member
of the crew (leader and operator) had two to three working months of experisnce in the

conversion building and were not anew received an education and a training.

“Chief Technician of Nuclear Fuel"

The Law for the Regulations of Nuclear Source Material, Nuclear Fuel Materia! and
Reactors stipulates that the Chief Technician of Nuclear Fuel should be appointed among
Chial] fit of In JCO Co.,

Ltd., one personnel was selected ns tha Chief Technician of Nuclear Fuel to perform the

However, there is no mention that the Chief Technician of Nuclear Fuel should be involved

in preparing reports and procedures in the document control manual for management of

the operation procedure.

Actuslly, e present whather: the chiefs

"Financial Status, etc”

As mentioned above, it should be pomted out that JCO'¢ sdfaty management: :contains

dacteaded from 162 (including 34 rtechnical staff graduated from university) to 110

(including 20 technical stafl graduated from university). in particular showing the great
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restructuring in the technical staff of the direct division.

(3) Regulation by the Government

Thorough review of the regulation system, which failed to point out conditions [ull of
problems on safety management, is necessary.

There are two queations on the regulations by the government.

One is how to perform the safety review in multi-stage regulation (permit of the business,
approval of the method of design and construction, and approval of on safety regulation,
etc.) specified in the Law for Regulations of Nuclear Source Material, Nuclear Fuel

Material and Reactors.
The other is the problem in the system checking whether operators observe laws and

regulationa.

“Mechanism and history of the safety regulation”

Japan Nuclear Fuel Conversion Co,, Ltd, the formarfJE0;

to use nuclear material for [abricating uranium oxide powder Wi

passed the inepection for the conversion building. Then, m.Jurfe 1984

hange the'* processing facility to snable them to produce liquid with
cehnt.

. mulitistage license procedures by the government were divided into four stages (1) review

app!
enrichment less thqﬁ 20

of basic design and fundamental design policy on permit of processing operation, (2)
peration facility”

review for permit of detailed design and construction method, (8) o
ifispection, and (4) approval of safety regulations.
Upon the permit of the business, the safety review by the Nuclear Safety Commission was

conducted on technical issuea ( so-called double check.)

(Permit of the Business)

Before the Permit of the Business ia issued, they have to make sure that "the location,
structure and equipment of the fabricating facilities are such that they will cause no
hindrance for preventing from accidents by nuclear fuel material”’. which is stipulated in

Article 14 of the Law for Regulations of Reactors, ete. For this purpose, the review is

10
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carried out based on "Basic Guideline of Safety Review for Nuclear Fuel Facilities”
determined by the Nucleax Safety Commission referring "Guideline of Safety Review of
Uranium Processing Facilities.”

The safety review jiidiged;th { “naiizﬁ:nssihﬁlty of criticality aécidemt occurrence due

gt

M35 ’ the precipitation tank handhng”?ﬂ ﬁﬁ?ﬁ%iﬁum for the uranium with enrichment of 1887
bl (amendment in the safety review),
-#Y (2) To weigh the amount of uranium before dissolving to feed to thezshiape-limited facilii
/,,/d} (3) To measure FoncantIation ;

7

gome’”
precipitation tank, and
Lo 4 ]7 (O To design facilities not to reach criticality even if uranium isgdéy
(4 *
jo,,L/r .

"Approval of the method of the Design and Construction”
" The technical standard upon approval of the method of the Design and Construction was
stipulated in 1987 in "Ordinance of the Prime Minister's Office on Technical Standard with

regard to the method of the Design and Construction for the Processing Facility” The

08 considering nuclear
safety or with other appropriate measures to eliminate possibility for nuclear fuel

- materials to reach criticality, and (2) the processing facility

1ssued when the alterstion permit of the

conversion building, where the accident occurred, was reviewed. "Regulation concerning
Processing Business of Nuclear Fuel Materials,” Ocdinance of the Prime Minister's Office

which remained in force those days, without provisions which clearly necessitates the

TR IRER,

installation of the critical alarm device, applied to the safety review. KETRE FEviowW
ValerEFEpEtion ad the criticalslarmy

11
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"Checking regime"
The ITOCEEE

Law for Regulauons of Reactors, stc. unlike the roactor operator of the nuclear power

periodic “ifepection’ specified by the

plants, etc.  The &uthority ct-areonEliE-spot-inspection’ (Article 68 of the Law

for the Regulations of Nuclear Source Material, Nuclear Fuel Material and Reactors)

facilitFWasiner. p rated at’
the safety regulation by the government has been conducted in the manner above

mentioned. However, this accident, which pointed out some problems, requires
investigation of the measures to improve the regulatory system. the regulation systam

based on lessons from this accident.

12
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5. Urgent racommendations

(1) Safety measures to be taken at the accident site

At present, appropriate measures have been performed at the accident site to prevent the
environmental effect due to radioactive materials and radiation, but uramium solution
which caused critical reaction still remains. The radioactive materials in queation should
be treated safely and promptly as possible. The principal responsibility lies at the
operatox, but the government should instruct JCO Co., Ltd. and ask for cooperation from

related organizations to take all possible measurea.

(2) Health cares for residents and athers
Health cares for residents have been conducted immediately after the accident for health

survey and health consultation (ncluding mental care) in cooperation with the

government and local authorities.
In addition, for the effect of radiation on people's health, personal exposure dose rate

should be promptly evaluated to conduct the proper response depending on the situation

government , local authorities and operator should play each role under appropriate

sharing of duties and cloae cooperation

) &

Nuclear safety securing , even if the government applies strict regulation, is difficult to

R TTTE

Al cesp

In particulax, the nuclear industry related operators occupying the most significant

position in Japan's energy policy should have strict recognition on this matter. gl;}gg

viewpoint of safety enhancement, make a thorough review and take an appropriate

measuxe on the following items;

T IR T o
vehfication;

employ the

13
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checking system to be assured by responsible personnel for safety management such -

a3 chief technician of nuclear fuel,

O To prepare appropriate systems and equipments by bearing reasonably necessary costs

for safety securing,

O To make the users ask safety securing FHIGHE

To establish under %EBgper

(How eafety regulatlon should be)

The safety review should be examined so as to Eike
(practice of the fail-safe concept and employee education, etd, and clarify the appropriate
measures to be taken at moment of the criticality, taking into account that the criticality
accident might occur by the causes other than ‘error operation etc’.

Fox enhancement of the government's inspection function, several measures should be

ndnd others by addmg

regulating items related to processing operations, and to introduce etfeé?

tem regaTding $o the operational

By

(Response to nuclear disaster)

At the nuclear disaster, it is essential to respond the event promptly and properly. With

lessons from this accident, the following measures, as examples, ahould be promptly taken,

80 88 to respond steadily the particularity of nuclear disaster

O Initial prompt action based on the collection of accurate accident information and
organic combination between the government, prefectures and municipalities,

O Enhancement of government'a emergency response organization reflecting
particulaxity of nuclear disaster,

O Quick notification at the moment of the accident and clarification of operator's role for
prevention of nuclear disaster, and

O Improvement of the monitoring system and telecommunication equipments..
14
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(Improvement of the system)
For effective performance of the -nuclear safety system mentioned above, necessary

personnel and materials should be provided. The safety management needs without

argument reasonable costs and the measures as necessary should be promptly performed.

16
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6. Items for the Further Investigation and Examination

Conventionally, the safety 18sues have been understood standing on msinly the safety
engineering, but it is not suﬂ“xcnenu that facilities and installations are safe only on an
engineering basis. It is needless to say that the front line for the nuclear salety lies at
the operation site. Therefore, it is very iraportant for employees, engineers, and
managers at the site to have auﬁcient knowledge and experience with sense of mission
and tensional feeling for the safety, standing on the basic ethical sense.

This point seems to be general problem to be amplified in various fields and
comprehenaive atudy is necessary, but in particular, this should ba emphasized for the
nuclear related fields with potential serious hazards once the accident occurred.

Fﬁndamentally, business activities should be focused on technical development keeping
international competitive force on the major assumption that safety is first assured, but at
this accident, economical effectiveness was likely to pursue at sacrifice of safety
management,

These problems tend to depend on awareness of each employee, engineer. or company.
But it is no sensa for the solution if this would be understood as individua) problems.
Reflecting the conduct that there would be comprehensive problems in companies snd
industries as a background why the knowledge, experiences and tensional 1 feeling could
not be transferred and not kept in mind in the individual operator or engineer, daily
learning for the removal of risk potentiel should be encouraged to stop the fade of ‘Safety
Culture’( Assembly of characteristics and attitudes in organizstions and individuals which
establishes that , as an overriding priority, nuclear plant safety isaues receive the

attention warranted by their significance).

Furthermore, it is also important to study how to promote infoxmation disclosure and
pProper cost bearing to create the “Safe ty Culture” aggressively. Those safety culture issues
would not be limited to specific industry, but should be dealt with as a problem through
out the nation

In addition, it should be studied how to promote drastic changes in mentality of
employees and following younger generation for the nuclear related industries occupying
significant position on Japan's energy policy.

In the future, this Commltteg will further investigate fact relevanca to completely pursue
root reasons of the accident. The Committee will also study deeply stepping in the

structural problems involved at the back of accident to summarize the basic concept for

16
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recurrence prevention. The problems to be studied contain how to improve the safety T
regulation system based on suitable assignment betwesn the nation and operators, how to

brew Safaty Culture, and how to manage the nuclear industry.

17
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Activities by Investigation Committes for Criticality Accident at Uranium Processing

Plant .
October 4, 1999 Decision by the Nuclear Safety Commission of she establishment of the

Committee

October 7, 1999: Decision by the Nuclear Safety Commission of items to be investigatsd
and to be reviewed

October 8, 1999: No.1 meeting was held.

October 15, 1999 No.2 meeting was held.

October 22, 1999: No.3 meeting was held.

October 29, 1999: No.4 meeting was held.

Novémber 5, 1999: No.6 meeting wae held.

The Accident Investigation Committee additionally conductaed the JCO site ingpection

{(October 16 and others, 1999.)
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Membrers of Investigation Committee for Criticality Accident at Uranium Processing Plant
(Chairman) Hiroyuki Yoshikawa: Chairman of Science Councii of Japan

Kiyoto Aizawa: Director of Japan Nuclear Cycle Development Institute

Michiko Abe: Special researcher at National Institute for Radiological Sciences

Michio Ishikawa: Special advisor of Nuclear Power Engineering Corporation

Eki Uekusa: Member of Science Council of Japan (professor of Toyo University Economy
Faculty)

Yoichi Uehara: Honorary professor of Yokohama National University

Kohichi Okamoto: Professor of Toyo Eiwa Women's University

Shinichi Oze: Aceounting officer in Ibaraki Prefecture

Hiroshi Kai: Chief engineer of Nuclear Fuel Industries Co., Ltd.

Hajime Karatsu: Professor of Tokai University

Tomio Kawata: Deputy Director of Tokai Plant of Japan Nuclear Cycle Development
Inatitute

Hitoshi Kume: Member of Science Council of Japan (professor of Chuo University
Engineering Faculty)

Shinzo Saito’ Director of Japan Atomic Energy Research Institute

Yasuto Sasaki: Director of National Institute for Radiological Sciences

Atsuyuki Suzuki' Professor of Tokyo University Postgraduate Course Research Division
Nobuhide Suda: Professor of Hosei University

Shigaru Takahashi: Profesaor of Hitotsubashi University Law Faculty

Isao Takeshita: Director of Nuclesr Safety Research Center, Japan Atomic Energy

Research Institute
Shunichi Tanaka: Deputy Dixector of Tokai Establishment of Japan Atomic Energy

Research Institute

Fumio Nishino: Professor of Policy Research Postgraduate University
Rensei Baba: Editorialist in Yomiuri Shimbun

(Deputy Chairman) Kunio Higashi: Professor of Kyoto University Engineering Faculty

Yoshiaki Yamauchi: Attorney
Tamihito Yoshida: Member of Science Council of Japan (professor of Chuo University

Literature Faculty)

Member from Nuclear Safety Commission
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Kazuo Sato (Chairman)

Kenji Sumita (Deputy chairman)
Yoshiro Aoki

Junke Matsubara

Akira Kanekawa
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Chronology of the Accident at the Conversion Buiiding in the Nuclear
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Fuel Processing Plant, JCO Co. Ltd.

(From 10.35 of September 30 1999 1o October 2 j999)

September 30 1999

O11:15 The first report of the accident from
JCO to STA, suggesting “possibility

of criticality accident”.

O11:55 The first mecasurement result of the
dose ratc around the facility was
reported from JCO to STA (a
maximum gamma dose ratc of 0.68
mSv/h). At 1229 a

gamma dose rate of 0.84 mSv/h was

maximum

reponted from JCO.
OAfer 12:30 STA informed a secretary of the
Prime Minister of the first report of
the accident and after that sent a
facsimile.
OAround 12:40 Receiving the first report, the
secretary informed the Prime Minister
Obuchi of the accident,
OPrime Minister Obuchi requested that STA
should collect the information on the
accident situation and should let him
know every information. His request

was quickly ransferved to STA.

O Around 12:40 STA reported the accident to a

O11:s2

01230

Science and Technology Agency (STA), Nuclear Tokai
Safety Commission (NSC)
September 30 1999

(O10:35 Area alarm sounded in  the

Conversion Building at Tokai Plant
of JCO Co. Lid (referred 0 as
JCO)

Three workers engaged were
exposed to radiation, and were
carried to National Mito Hospital

by an ambulance.

Tokai-mura started 1o advise

residents to stay indoors.
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secretary of the Chief Cabinet Secretary
OAround 12:55 STA icported the accident to
both the Cabinet Information Collection Center
of the Cabinet and the Cabinet Security AfFairs
Office.

OAround 13.00 STA personnel headed by the
Deputy Director General of Nuclear
Safety Bureau were dispatched lo
Tokai (and arrived around 15:20).

O14:00 STA reported the accident to NSC.
O14:30 STA established its Countermeasure

(O12:50 Japan Nuclear Cycle Development
Institute (JNC) started assisting the
radiation monitoring after receiving

the request by STA.

OAround 13:00 It was reported that the three
workers would be transferred to
the  National
Radiological Science from the

hospital.

Japan Alomic Energy Rescarch

Institute (JAERI) established the

countermeasure  headquarters  in

Q13:08

Naka rescarch establishment.
JAERI] established the

countermeasure headquanters  in

O13:10

Tokai research sstablishment.
JAER] started radiation monitoring
after receiving the request by STA.

01323

STA requested the organizations

0O13:40

involved to dispatch emergency

monitoring staffs.
FA advised “ToatakizPrefeendre 1o

[Es Tesidents 77 ¥tEY 60,
ddeqaTE meRsur
O14:.00 Mito Atomic Energy Office of STA

started radiation monitonng,

Institute of

Hesdquarters .

Q15:00 The decision was made to establish the {O15:00 Tokai-mura initiated the evacuation
Government Accident of the residents living within a 350
Counlermeasure Headquarters " meter range from the facility.
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consisting of Mr. Anma, the Minister
for Science and Technology as a head
and representatives from  the
ministries and agencies involved. The
decision was informed to the Nuclear
Energy Safety Division in the !baraki
prefecture.
O15:20 Director General of Nuclear Safety [O15:20 The STA personnel headed by the
Bureay visited the Prime Minister's Deputy Director General of Nuclear
Office and reported the accident Safety  Bureau  amived  at
status and establishment of the Tokai-mura. At 17:00 STA
Government Accident established Local Countermeasure
Countermeasure Headquarters to the Headguarters in Tokai
Chief Secretary of the Cabinet and Establishment of JAERIL
others. Q15:25 The three workers arrived at the
National Institute of Radiological
O15:30 NSC decided to convene the Sciences.
Emergency Technical Advisory Body.
| QAround 16:00 **Na was detected from the
sample vomit of the patient
transferred to the National Institute
of Radiological Science.
O16:50 The first meeting of the Government
Accident Countermcasure
Headquarters was held. A
O Around 17:00. A result of neutron
01800 | The first meeting of the Emergency measurement  at  the facility’s
Technical Advisory Body was started. boundary was reported to be around
O18:30 In the mecting of the Emergency i 4 mSv/h. '
Technical Advisory Body, it was
decided that two members of NSC [O19.09 JCO started neulron mcasurement
) would be dispatched to Tokai. ) using the equipment supplied by

23
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01945

O21:00

022:20

022:45

Q2310

Q2315

Director. General of Nuclear Safety
Bureau visited the Prime Minister’s
Office and reported to -the Chief
Cabinet Secrelary that the acgident

was presumably a criticality accident

~and that the first meeting of

Government Accident
Countermeasure Headquarters had

been held.

The first meeting of Government
Task Force for the Accident
consisting of the Prime Mintster
Obuchi as a chief and .ministers

involved.

State Secretary for Science and

JAERL

OAround 19:50 Mr. Inaba, the State Secretary

02140

Technology advised the governor of B2

Ibaraki Prefecture to let the residents
living within a 10-kilometer range
from the facility be stay irdoors, #s a

precautionary measure,

The Emergency Technical Adwisory
Body judged the above advice was
adequate.

Dispatch of the Cabinet Risk
Management  Officer and the
members of the Prime Minister's
Office

The second mecting of the

Government Accident-

for Science and Technology
arrived at Local Countermeasure
Headquarters and immediately
afler that met the mayor of
Tokai-mura in the Village Office.

Two NSC members Kanagawa and
Sumita amived at the Local
Countermneasure Headquarters, and
immediately started discussion of

countermeasure against the critical

state,
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Countermeasure Headquarters was
held (and decided that schools and
nursery schools should be closed if
the accident status was not

improved).

October 1 1999 October | 1999
O01:40 The first meeting ‘of the Local

Countermeasure Headquarters was
held and the situation of accident
was explained.

OAround 02:30 JCO started taking pictures
of the inside of the Conversion
Building and then a senies of
operation to drain cooling water
from the precipitation tank was
started to terminate the critical
state.

QOAround 04:00 it was confirmed that the
(O04:30 The third meeting of the Government neutron dose rate at the site
Accident Countermeasure boundaries decreased, and around
Headquarters was  held- (and 06:30 the neutron dose rate fall
confimmed that schools and nursery below the detection limit

- schools should be closed if the |[O05:45 STA informed Ibaraki Prefecture of

accident status was not improved). the outcomes of the third meeting
of the Government Accident

Countermeasure Headquarters,

(O05:30 The second meeting of the Local

O08:00 The fourth meeting of the Countermeasure Headquarters was
Government Accident held and the situation of accident
Countermeasure Headquarters  was was explained.

held and the situation of accident was

[ S ]
[}
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explained. OFrom around 08:30 JCO started injecting |
boric acid water into the
precipitation tank.
QO08:50 The third meeting of the Local
O09:00 Meeting of the Emergency Technical Countermeasure Headquarters was
Advisory Body was restarted. held and the siluation of radiation
monitoring within the 10 kilometer
0O09:20 The chairman of NSC announced that range from the facility was
“the criticality had ended for the time explained.
being."
(QO14:25 The Emergency Technical Advisory
Body judged it adequate to lifi the
recommendation for the residents (ﬂ The fourth meeting of the Local
living within a 10 kilometer range Countenmeasure Headquartsrs was
from the facility to stay indoors. i
(Q15:05 The Chief Cabinet Secretary showed living within a 10 kilometer range

the govemment viewpoint that there
would be no problem about the lifting
of the the

residents living within a 10 kilometer

recommendation  for

1ange to stay indoors.

to stay indoors.

(016:00 The fifth mecting of the Local

Countermeasure Headquarters was
held and the radiation monitoring
within the 350 meter range from the

facility was discussed.

10

living within 2

residents

kilometer range to stay indoors.
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October 2 1999

O14:20 Meeting of the Emergency Technical
Advisory Body was resumed.

O16:05 The fifth meeting of the Government
Accident Countermeasure
~ Headquarters was held and the
situation of accident was explaine(d.
O16:30 The Emergency Technical Advisory
Body advised the lifling of the
evacuation of the residents living
within a 350 meter range from the

facility

October 2 1999
Q07:55 JCO started amanging shielding
bags shielding containing
aluminium fluoride (The
arrangement was finished at 10:05),
OAround 09:30 the Local Countermeasure
Headquarters discussed about the
shielding after receiving the
detailed monitoring results within
the 350 meter range from the
facility
009:40 The sixth meeting of the Local
Countermeasure Headquarters was
held and the situation of accident
was explained.
OAround  14:00  Detailed  radiation
monitoring was started by the Local
Countermeasure Headquarters
within a 350 meter range from the
facility.
O15:30 Piling of sandbags was started (and
was finished by 23:00),
O15:45 One of those thres workers, who
was in serious condition, was
transferred to the hospital in the
University of Tokyo from the
National Institute of Radiological
Science. (Around 15:30 October 4
1999, another worker was
transferred to the Institute of the
Medical Science of the University

of Tokyo.)

O17:50 The seventh meeting of the Local
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Countermeasure Headquarters was
held and decided that the lifting of
all the evacuation based on the

results of detailed radiation

monitoring

O18:30 Mr. Nonaka, Chief Cabinet Secretary, {O18:30 The Govemor of Tokai-mura

showed the pgavernment viewpoint announced the lifting of all the
that there would be no problem about evacuation of the residents living
the lifting of all the evacuation of the within a 350 meter range from the
residents living within a2 350 meter Facility.

range from the facility
Q19:15 The sixth meeting of the Government

Accident Countermeasure (O21:40 The cighth meeting of the Local
Headquatters was held and the Countermeasure Headquarters was
situation of accident was explained held (the first stage of the accident

was almost ceased.)
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- Reference 2 .
Main Actions and Environmental Dose Rate i
Main Actions Dose Rate (mSv/hr)
0 1 2 3 4 '
}$ ) I S Y
easurment time ]
Area monitor in the Conversion Building gave -9/30 10:36~11:50
the alanmm
[1:19 st report from the JCO Tokai Works |

5130 12:22~12.35
12.41  No catry in 200m zone I | |
\ —0/30 13:27~13:42

—9/30 15:09~15:25

: I 9730 173018 00
1 { ]
030 18 09~19:22 ~——-1—1L-
’
4

-5/30 20:00~20; 10—
I 4
[}

ST P R I
21:00  Prime minister official residence: Government
Countermeasure Headquater Mccring

22:30 Recommendation to the citizens in 10km arca to -5/30 22:08~22:20
stay in houae

9/30 21:04-21:19

D:35 i perati ing g
35 rl-do o r(n of coolin walrstmed 5101 04:10~04:25
a R |
- 10/1 06:21-06:31
~ - 1011 14:44-14 58
' _ 10/1 16:10~16:30
16:30  Remaval of in-house sheltering request (except
3501n zone) ’
10/2 04:45~05:20
7:30  Shielding by TAICON added Auoro-alminium for
the south boundary was determined 10/2 16:30-16:50-
18:30  Removal of in-house sheltering request in 350m 10/2 18:42~19:25
rone
10/2 21:05-21:30

XM —A— Neutron (Point A)
(Meaxured by JCO with supplied instruments from JNC)
Gamma (Poinl A):Measured by JCQ -~ - O- . Nautron (Polnt Jz
- Gamma {Point B):Measured by JC{ (Measured by JCO with supplied instruments trom JNC)
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