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Executive Summary

Omn October 18-19, 1999, a threc-member delcgation of Department of Encrgy and National Laboratory nuclear
experts visited Tokyo and Tokai-mura, Japan for the purpose of exchanging information regarding the Septernber
30, 1999, Japapese criticality accidenr and similar accidents that have happencd worldwide.

The team cxchanged information with Japanese Goverument management officials from the Minisry of Forcign
Affairs, the Science and Technology Agency, the Japan Atomic Energy Research Institute, the Japan Nuclear Cycle
Development Instituts and with officials from the JCO Company. The team also visited the facility in which the
accident occurred, The information exchange included a candid and open discussion of the accident progression
and recovery, and of the emergency response actions. Information conceming causal factors of the accident and
subsequent personnel cxposurs are still under investigation by the Japanese Government,

The accident involved three workers who were preparing an intermediate enrichment aqueous vragyl nirate solution
which would later be used for the preparaton of fue] for the JOYO fast reactor, The accident occurred as two of the
workers were transfarring the uranium-bearing liquid into a process vessel which was being incorrectly used for
accurnulation of the liquid in preparation for transfer offsite. The operation was conducted contrary to company and
govcrament approved procedures and resulted in specified criticality safety wass limits being significantly
exceeded.

A criticality ‘accident ensucd and the three workers invalved recejved lifc-threatening radiation exposures. There
were lesser exposures 1o emergency respopse workers and to members of the public imrnediately outside the
company boundary. The ac¢ident continued for approximately 20 hours. Release of 2 small amount of gascous
fission products tesultcd in some detectablc levels of radioactive contamination, which were significantly bclaw
levels of heslth concerns, on some soil and plant species in the near vicinity of the site.

The facility was evacuated when the radiation alarms sounded and an a2mbulance was dispaiched to the sitc for the
injured cmployees. The Japanese Science and Technology Agency was notified and the Japanese Atomic Encrgy
Research Institute was contarted for lechnical guidance. Decisions were made to cvacuate the immediate vicinity of
the plant sitc and shelter members of the public within 10 kilometers of the site. Ther had been no planned
emergency response for a criticality accident because such an accident was not considered possible. This is believed
to have resulied in delays to immediate recovery and response actions.

During our discussions, we found that there Were a number of similarities between the provious 21 warld-wide
process criticality accidents and the criticalify accident at Tokai-mura. The criticality accident occurred during the
processing of infrequently used material. The equipment, in which the uranyl nitrate was being accumulated, was
used in 2 manner contrary to its intended purpose and contrary to procedures. Additionally, the uranyl nitrate was
accumulated contrary lo specified mass limits. Workers had mot been wained on the fundamentsls and
comsequences of criticality accidents, supervisery and management oversight appeared to be inadequate, and
regulatory inspection of operations was infrequent. These are traits in common with previous woeld-wide criticality

accidents.
Lessons learned from this accident far operations in the United States include the following:

1. Ensucing fundamental understanding of criticality and consequences of criticality accidents by all levels of
involved personnel.

2. Ensuring conmrols are understaod and rigorously followed for operations involving fissile materials. This
includes understanding why the controls are important by the people performing the work.

3. Ensuring sufficient oversight and monitoring of opcrations involving fissile matcrinle by supervisory,
managemcnt, and regulatory persomel.

4. Ensuring that analyses for fissile material operations which conclude a criticaliry accident is incredible do not

rely significantly on worker acton ,
S. Ensuring a basic public emergency responsc capability for any nuclear operation.

V)
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I. Introduction

On October 14, 1999, Secretary of Energy Bill Richardson directed a three member delegation of
nuclear experts to avel to Japan to exchange information with their Japanese countcrparts in
order to better understand the September 30, 1999, Tokai-mura criticality accident. The obtained
information would be used to help develop lessons learned that counld be applied to nuclear
operations in the United States. In addition, the team was to be prepared to share United Stiates
trelated information with the Japanese government. The Secretary's charter to the team is
included as Attachment A.

The threce member delegation consisted of: Mr. Frank R. McCoy, IIl of the Department of
Energy’s Savannah River Operations Office, an expert in nuclear operations and safety
management; Dr. Thomas McLaughlin of the Los Alamos National Laboratory; an expert in
nuclear criticality safety; and Dr. Leroy Lewis of the Idaho National Engineering and
Environmental Laboratory, an expert in chemical processing.

The delegation arrived in Japan on October 16, 1999. On October 18, 1999, the delegaton
received orientation briefings from United States Embassy personnel, and met in Tokyo with
Government of Japan officials from the Science and Technology Agency (the Japanese
equivalent nuclear regulatory agency) and Ministry of Foreign Affairs in order to exchange
information concerning the September 30, 1999, Tokai-mura criticality accident. On October 19,
the delegation met with officials from the Japan Atomic Energy Research Institute and Japanese
Nuclear Cycle Development Instituste and officials from the JCO Company to continue
discussions concerning the crifcality accident. The delegation also visited the JCO Company
sitc in Tokai-mura and, in particular, visited the Conversion building where the aceident
occurred. Attendees at each of the information exchange meetings are identified in Attachment
B.  Both meetings were conducted with a translator. During the first meeting, some written
(untranslated) information, which was being collected for use by the Nuclear Safety Commission
Investigation Comimittee, was provided to the delegation. During the second meeting, trauslatcd
versions were provided for some of this written information. During each of the information
cxchange meetings, the delegation identified, for Japanese counterparts, salient management and
regulatory practices assoclated with similar United States operations and provided them copies of
United States national consensus standards regarding criticality safety. The delegation also
provided JTapanese officials with copies of the introduction of a scon to be published third edition
of “A Review of Criticality Accidents” which contains summary information of all known
criticality accidents in the United States, the United Kingdom, and the former Union of Soviet
Socialists Republics as well as specific and generic lessons learned. The delegation requested
that the Japanese government consider including details of the September 30, 1999, Tokai-mura
criticality accident in this report and Japanese government officials acknowledged this request.
The delegation also extended an invitation for appropriate Japanese officials to visit the United
States for additional discussions related to this information exchange with U.S. counterparts.
The delegation debriefed with the United States Embassy officials, including the Deputy Chief of
Mission, on October 20, 1999, and departed Japan that day. On October 21, 1999, the dclegation
provided a United States interagency debriefing to officials from the Department of Energy,
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Department of State, National Security Council, Environmental Protection Agency and Nuclear
Regulatory Commission at Department of Energy Headquarters in Washington, DC.

The delegation’s understanding of the September 30, 1999, Tokai-mura accident, its probable
causes, and salient lessons learned, based on the information exchange meetings and site visit, is
delincated in parts 2 through 7 of this report. It should be noted that at the time of the
delegation’s visit, the Government of Japan’s accident investigation was still in its early stages.
In fact, investigation officials were entering the room in which the accident occurred for the first
time on the final day of the information exchange. Conclusions drawn from the information
presented should be tempered accordingly.

2. JCO Site and Facility Description, Location, and Operating History

The JCO fuel fabrication plant is located in the village of Tokai-mura in the Ibaraki prefecture
which is lacated approximately 70 miles northeast of Tokyo on the eastern coast of the Japanese
Island of Honshu. The site covers an area of approximately 40 acres. Located in close proximity
to the JCO sitc arc the Tokai Power Plant of the Japan Atomic Power Company; the Tokai
Establishunent of the Japan Atomic Energy Research Institute, which has nuclear laboratories;
and the Tokai Works of the Japan Nuclear Cycle Development Institute which has a nuclear fuel
reprocessing facility. The Naka fusjon research facility of the Japan Atomic Energy Research
Institute is located approximately 2 kilometers from the JCO site. The fusion research site had
twa operating neutron detectors that identified the first pulse from the criticality accident.

The JICO faci.lily is licensed for chemical treatment plants for fabrication of uranium fuel,
auxillary storage facilities for nuclear fuel materials and a storage facility for radioactive wastes.
The chemical treatment facilities include:

« Fabrication Facility building #1, which produces low enriched (less than $% U-235)
uranium oxide powder from uranium hexafluoride, scrap and yellow cake. It has a
maximum capacity of 220 tonnes U/year.

e Fabrication Facility building #2, which has the same charter except its maximum
capacity is 495 tonnes Ulyear.

e The Conversion building, which produces uraniumn dioxide powder, triuranium
octoxide powder, or uranyl nitrate solution from uraniutn hoxaflucride (enrichment
less than 20% U-235), scrap (enrichment less than 50%), or yellow cake, primarily for
the experimental fast reactor JOYO. Its maximum capacity is 3 tonnes U/year. This
includes capacity for treating 20 kg U as scrap with an enrichment of not less than
20% but less than 50% U-235. This was the building in which the criticality accident

accurred.

A diagram of the site boundary and the Fabrication and Conversion buildings is shown in
Aftachment C,
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The site is owned and operated by the JCO Company Ltd which is a subsidiary of Sumitomo
Metal and Mining Company. The sitc has 105 employees including 9 chicfs authorized to be in
charge of nuclear fuel handling and 21 engineers. It was licensed for operation for low enriched
fuel in the Conversion building, Fucl Fabrication Facility building #1. and Fuel Fabrcation
Facility building #2, respectively in 1980 and 1981. In 1984, a license amendment was approved
to allow use of intermediate enriched uranium in the Conversion building.

Operations with 18.5 to 19% enriched uranium began in the Conversion building with a 3-month
campaign to make 141 Kg U of agqueous uranyl nitrate solution between March 1993 and June
1993. Triuranium octoxide was produced in a 1994 campaign followed by two uranium dioxide
campaigns in 1995 and 1996. UNH was made in two campaigns in 1995 and 1996. Uranium
dioxide was then produced in two campaigns in 1996 and 1998, The total production between
March 1993 and June of 1998 was 963 Kg of uranium. All of this material was produced for the
JOYO program.

There were three other campaigns which produced 104 kg U of uranium oxide between 1993 and
1995. In these three campaigns, all of the material was less than 10.6% corichment.

3. Pracess and Operation Description

During the late summer of 1999, thc JCO company was engaged in the preparation of a
concentrated uranium solution (370 g U/liter) of 18.8% enriched U-235 as uranyl nitrate. This
activity, which Involved dissolving triuranium octoxide in nitric acid to form uranyl nitrate, was
taking place in the canversion building, a small single story cinderblock building located in the
northwest corner of the JCO caompound.

The conversion building is designed for the preparation of uranium dioxide for the manufacturc
of fuel pellets for reactor fucls from either triuranium octoxide or uranium hexafluoride. For
operations that begin with uranium hexafluoride, the Conversion building is equipped to
hydrolyze the uranium hexafluoride using aluminum aitrate in nitric acid. This produces uranyl
nitrate and aluminum fluoride in solution. The uranyl nitrate is separated from the aluminum
fluoride by solvent extraction using tributyl phosphate as the solvent. The purified urany! nitrate
is then stored in geometrically favorable storage tanks for either bottling for transfer s a liquid to
a fuel fabrication process or conversion to one of the uranium oxides.

For operations that begin with uranium oxides, the equipment train consists of a preparation
station where the uranium oxide is weighed in a pan. The uranium oxide is then added to a
dissolver where the oxide is converted to uranyl nitratc by dissojution with nitric acid. A small
solvent extraction train follows the dissolver. It is primarily used to purify the product from the
hydrolysis of uranium hexafluoride, but can also be used for dissolver product from impure
triuranium octoxide from whatever source. If the triuranium octoxide is pure, it is not necessary
to use the extraction rain. The uranyl nitrate which is prepared in the dissolver can bypass the
extraction train and be pumped directly into the geometrically favorable storage tanks. If the
product is to be uranyl nitrate solutjon which is to be shipped to another plant for canversion into
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uranium dioxide, it is loaded out into geometrically favorable shipping bottles directly from the
geometrically favorable storage tanks. If the product is to proceed directly to uranium oxide, it is
transferred to the precipitation vessel one batch at a time only and reacted with gaseous arnmonia
to make ammonium diuranate. The ammonium diuranate is then filtered and put into large flat
trays for conversion into trivranium octoxide in a furnace followed by reduction to uranium
dioxide in 2 furnace with an ammonia-containing caver gas.

The precipitation vessel in which the uranium diuranate is formed is 18 inches in diameter by 24
inches deep and is fitted with a cooling water jacket approximately 1 inch thick covering the
bottom half of the vessel. Cooling water is supplied to the vesse] jacket by a closed loop systemn
in which the pump, a drain valve, and the heat exchanger are located outside the Conversion

building.

The entire ﬁroccss described above and shown in Figures' 1 and 2 of Attachment D was the
process approved by the Science and Technology Agency.

Subsequent to initial operations in the Conversion building for intermediate enriched uranium, in
1986, an uareviewed and unapproved change was made to the flow sheet where the dissalution
was carricd out in a stainless steel bucket and then pumped into the geometrically favorable
storage tanks. This reduced the amount of ime needed to complete a processing cycle. A
second unreviewed and unapproved change was later made to a company procedure in which the

" dissolver was formally removed from the process and a bucket for the dissolution put in its place.
This procedure still required the dissolved product to be pumped into the geometrically favorable
tanks for storage. The procedure and flowsheet, which were provided to the delegation by
Japanese officials, indicated that multiple batches (six to seven) containing about 15,000 grams
of intermecdiate enrichment uraniurm, could have been accurnulated in the geometrically favorable
storage tanks. This unreviewed provision would have allowed for violation of specified mass
limits contrary to the license. These changes are shown Figure 3 of Attachment D.

A final unreviewed and unapproved modification to the pracess was informally made prior to the
1999 conversion of uranium oxide to uranyl nitrate. A decision, apparently made to save time
and facilitate ease of handling of the uranyl nitrate solution, provided for continuing dissolution
in the stainless steel buckets but, instead of pumping the uranyl nitrate product into the
geometrically favorable storagc tanks, provided for transferming the solution directly into the
precipitation vessel by pouring it through a funnel in the large 10" diameter nozzle in the top of
the vessel. This decision also provided for accumulating several batches of uranyl nitrate in the
precipitation vessel thereby significantly exceeding specified mass limits established by the
license. Thesc activities were conducted contrary to procedures, the license, and established
safety controls. This final process modification is shown in Figure 4 of Attachment D.

Accordingly, the workers sct out to prepare the 18.8% cnriched uranyl nitrate preduct. The
target concentration was 370 g U/l in 0.5 molar pitric acid. A procedure that identified the
amount of nitric acid to be added to the dissolution vessel was prepared. On the afternoon of
September 29, 1999, the workers weighed out the appropriatc amount of triuranium octoxide,
added a liter of water which was blended into the solid, and then added 2 measured amount (6.4
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liters) of nitric acid. When the triuranium octoxidc was completely dissolved, the solution was
poured into S-liter beakers. Using a funncl, the workers poured the concentrated uranyl nitrate
directly into the precipitation vessel thereby bypassing the geometrically favorable storage tanks.
This process was repeated three more times for a total of four batches of 2.4 kg each of uranium,
thereby exceeding specified criticality safety mass limits. The next motning, September 30,
1999, the workers prepared three more batches and transferred two of the threc batches to the
pracipitation vessel further exceeding mass limits. During transfer of the third batch of solution
to the tank, a critical mass was achicved resulting in a criticality accident. It is cstimated that
approximately 40 liters of uramyl nitrate containing 16 kg of 18.8% enriched uranium had
accumulated in the precipitation vesse] at the time of the criticality accident.

4. Accident Description

The nuclear fission reaction in the precipitation vessel produced an initial burst of radiation, both
neutrons and gamma rays, and associated minor heating and bubble generation, but did not result
in any mechanical damage to any equipment. On site there were only gamma radiation detectors,
which alarmed, but which did not record the time profile of the radiation relcased during the
accident.

After the first few minutes, a quasi-steady state fission reaction set in and the radiation emission
rates of both neutrons and gamma rays became essentially constant. Two detectors lacated at the
Naka Fusion Research Center of the Japan Atomic Energy Research Institute, one at two
kilometers and the other at 1.7 kilometers away from the JCO site, continously recorded the
necutron radiation at one second intervals. There were no details of individual pulses that might
have occurred within less than one second; for example on the order of milliseconds. These
detectors were also able to observe the quasi-steady state neutron emission that set in after the
first minute or two and lasted for nearly 20 hours.

Preliminary estimatcs of the major nuclear characteristics of the accident are provided below:

Solution concentration, g/l, uranium/U-235: 370/70
Solution volume, 1: 40

Mass, kg, uranium/U-235: 16/3

Solution addition rate, I/s: 0.1

Reactivity addition rate, $/s: 0.1

First spike fission yield, fissions: 4 x 10+(6*

Total fission yield, fissions: S x10+17 to Sx10+18*

*Subsequent Japan Atomic Energy Rescarch Institute calculations determined the fission
yield over the first 25 minutes of the accident to be 1.2x1018 fissions and the total fisslan yicld
to be 2.5x1018 fissions.
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These values were provided by officials from the Japan Atomic Engergy Research Institute with
the exception of the first spike fission yield which was estimated by one of the authors of this

report.

The reaction continued for about 20 hours, unti] water was drained from the cooling jacket that
surrounded the precipitation vessel. This reduced neutron reflestion back into the vessel and thus
incrcased neutron lcakage from the vessel, bringing the fissioning solution subcritical and
stopping the reaction. To provide added assurance of continucd subcriticality, about 17 liters of
boric acid solution were added to the vessel shortly after the radiation field had dropped due to
the draining of the cooling water. The workers who fed the boric acid solution into the
precipitation vessel could not visually detect any anomaly. They indicated the ventilation system
was still functioning and that the tank stirrer was deenergized.

On thc moming of October 2, sand bags and concrete blocks were put in place to bring the .

gamma radiation ficld (due to fission products in the solution vessel) at the site boundary down
to near background levels. The authorities then permirtied those who had been evacuated from
within the 350 meter radius zone to return to home and work.

5. Dose Assessments and Emergency Response Actions

The worker who was holding the funnel and the other worker who was pouring the solution into
the funnel are reported to have received about 18 Gy Eq and 10 Gy Eq exposures. These are life-
threatening values. The third worker in the building was a3 fcw meters away and received an
estimated 2.5 Gy Eq exposure. As a result of the initial fission burst, alarm systems sensitive to
gamma radiation sounded in the accident building as well as in the two main fuel fabrication
buildings.

Following planned evacuation procedures, all personnel immediately evacuated to the muster
location, a field at an extremity of, but within, the plant site. Health physics personnel with
portable instrurmentation quickly pinpointed the accident location as the Conversion building.
Shortly thercafter, it was realized that the fission reaction was still proceeding and that dose rates
at the muster location were significantly higher than background, although not immediately of
health concem. At this time, about 30 minutes after the accident, the decision was made to
relocate personnel to a wing of an administration building where gamma radiation dose rates
were close to the natural background.

During this first half-hour the local fire department emergency response personnel were also
called to assist with the evacuation of the three workers and their fransportation to specialized
medical facilities in Mito. Thesc firefighters were cstimated to have reccived doses between 0.5

mGy Eq and 4 mGy Eq.

The only other doses identified, subsequent to the activities described above, were those to seven
offsite individuals in a building materials yard adjacent to the plant boundary closest to the
building in which the accident occurred, and those to the JCO cmployees involved in the
termination of the quasi-steady state fission reaction. The off-site individuals (non-JCO

g
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employces) were not evacuated unti] the villages of Tokai-mura ordered a general evacuation out
to 350 meters from the Conversion building at approxirmatcly 3:00 p.m., more than 4 hours after
the accident. It is estimated that these individuals received doses between 0.4 mGy Eg and 9
mGy Eq. The 24 JCO workers who were involved in the termination of the accident received
doses estimated at between 0.1 msv and 120 msv. The total number of JCO employees receiving
significant whole body exposure was 59.

Details of the dose cstimates for all individuals in each of the three categories described above
are provided in Attachment E. All of the dose estimates were based on the analysis of blood
sodium activation, a comumon technique to cstimate doscs subsequent to neutron cxposures,
Omnce appropriate quality factors have been established, the effective biological dose equivalent
can be determined for these individuals as well as other members of the public.

A small amount of gaseous fission products was continuously being released dunng the 20 hours
of the accident through the building ventilation system. This led to detectable levels of
radioactive cantamination on some scil and plant species in certain regions in the near vicinity of
the plant. Based on data provided by Japanese government officials, these levels were far below
levels of health concemn. As a precautionary measure, residents within a 10 kilometer radius
surrounding the plant site were advised to stay indoors. This advisory was not 1ssued until 12
hours into the accident and then rescinded 10 hours after the accident was terminated. Details of
the preliminary environmental monitoring arc also provided in Attachment F.

-6. Safety Assurance and Regulatory Oversight Considerations

The JCO Company Conversion building was comrmissioned for intermediate enriched uranium
(<20%) nuclear fuel fabrication in 1984 after license application review and approval by the
Government of Japan Science and Technology Agency. It had previously becn commissioned
(in 1980) for low enrichment uranium operation. The license application submitted by JCO
contained stipulations on safety philosophy, specific measures or controls to ensure safety, and
company verification of satisfactory implementation for design, comstruction, startup, and
aperatjon.

The review and approval by the Science and Technology Agency involved review of information
to ensure acceptability of the actual work or business to be perfarmed and to ensure accoptable
measures for how the facility should be built and operated, including specific safety limits. The
approval process alse involved verification through onsite pre-use inspections which were
conducted prior to 1985. The specific criticality safety limits for the JCO Company, Ltd.
fabrication, storage, and conversion facilities are shown in Attachment G.

In response to questions by the delegation, Science and Technology Agency officials stated that
an analysis submitted by the JCO Company in support of the license application had concluded
that a criticality accident was not credible for the operations under consideration. The Science
and Technology Agency indepcndently reviewed the analysis and approved this conclusion. The
team belicves, based on roview of system parameters, this conclusion had to rely significantly on
assumptions that workers would adhere to pracedural requirements and limits. Science and
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Technology Agency officials stated that, as a result of this conclusion, somc mitigative featurcs,
such as providing for a planned emergency response in the event of a criticality accident, were
not required to be in place. The delegation believes this may have contributed to the length of
time required to establish protective measures for members of the public and to terminate the
criticality accident.

Officials from the Science and Technology Agency stated that seven discretionary post-operation
inspections had been conducted at the JCO Company facilities since licensing; the latest of
which was conducted in 1992. Officials also indicated a discretionary safety and security
monthly patrol program conducted by Science and Technology Agency inspectors had been
instituted in 1998. The Conversion building in which the accident occurred had been patrolled
twice in the 1998/1999 timeframe; however, operations were not being conducted in the building
during those patrols. Areas examined during post-operational inspections and monthly patrols
mcluded: Human Resources and Staffing, Training and Eduncation, Operations, Radiological
Confrols, Maintenance, Nuclcar Fuel Management, Radiological Waste Management,
Emergency Measures, Record Keeping, and Reporting.

Officials from the JCO Company were vague in their description of supervisory or management
oversight of fuel fabrication and conversion operations. In fact, during the operation in question,
there was not a supervisor present. The lead worker had more experience than the other two
workers but was not a supervisor.

Relative to the modified JCO Company procedure (described earlier in this report) which was at
variance with license conditions, Science and Technology Agency officials indicated that the
license required the JCO Company to have a safety committee responsible to review procedure
changcs and/or facility modifications to ensure such changes were either bounded by existing
license conditions or were submitted to the rcgulatory agency for review and approval. At the
time of the information exchange, no record of safety committee review of the rcvised company
proccdure could be found.

When asked questions about the criticality safety training provided to workers, JCO Company
officials stated that “workers receive ftraining on mass limits, They are not trained on
cansequences of criticality.” Based on this statement and additional discussion with the JCO
officials on this subject, the delegation concluded that this meant workers had no training and
little knowledge of the fundamentals of criticality accidents, including factors, which can cause
criticality accidents and the consequences of such accidents. In this regard, the workers would
nat know why the required safety controls (including mass limits) and procedure requirements
(including appropriate use of equipment) Were important to their safety.

7. .Conclusions: Probable Causes and Lessons Learned
Based on the information presented, the delegation believes that the cause of this accident was
the accurmnulation of uranyl nitrate, contrary to specified mass limits, directly into a precipitation

vessel, contrary to its designed usc and contrary to proccdure, until a sufficient quantity of
intermediate enriched uranium was available to inifiate and sustain a nuclear criticality reaction.

10
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These actions appear to have resulted from decisions to facilitate ease of handling the uranyl
nitrate solution and to savc time. The delegation believes that contributing to this cause werc:
inadequate worker training and knowledge of fundamcntals and consequences of criticality
accidents; inadequate procedures and procedwre implementation; inadequate supervisory and
management oversight; and infrequent regulatory inspection of operations.

The delegation additionally believes that lack of requircments for a planned emergency response,
based on assumptions at the time of licensing that criticality was not credible, contributed to the
length of time required to terminate the criticality and cstablish protective measures for members
of the public. '

The delegation considers the following to be appropriate lessons learned from this accident for
operations in the United States:

1. Activitics involved in handling fissile materials should ensure involved personnel at all levels
have a fundamental understanding of criticality and criticality accidents, including factors
which can cause criticality accidents and the consequences of such accidents.

2. Activities involved in handling fissile materials should ensure that eriticality safety controls
and limits are understood and rigorously followed for operations involving fissile materials.
This includes assuring that people performing work understand why the controls and limits
are important to their safety.

3. Activities involved in handliug fissile materials should ensurc sufficiency in monitoring of

' operations by company supervisory and managerial personnel as well as regulatory
inspectors.  Company supervisors and managers should ensure performance meets
expectations and coach and mentor workers accordingly. Regulatory inspectors should
ensure conformance to license conditions during operations. '

4. Activites involved in handling fissile materials should ensure that analyses for fissile
material operation which conclude criticality is incredible do not rely significantly on worker
action.

5. Activities involved in handling fissile materials should ensure existence of a basic public
emergency response capability including assuring sufficient instrumentation for perimeter
monitoring and protacols with local officials for notification and initial public protective
measures. This basic capability should exist even if analyses would suggest accidents are not
credible. ‘

During the information exchange, the delegation asked officials fron the Japan Atomic Energy
Research Institute what they considered might be appropriate as lessons Jearned. The officials
posed two guestions: :

(a) To what extent must one be prepared for workers not following any rules?

(b) How docs ore understand whether a deterioration of one’s safety culture is
occurring?

" 11
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The delegation, having contemplated these questions, offers that an answer to question (a) is
embodied in the first and second lessons leamed relative to workers really understanding why
controls and limits are important to their safety. This can be accomplished through ensuring
individuals arc qualified for the positions they bhold, are appropriately trained and receive
periodic retraining. Additionally an answer to question (b) is considered to be embodied in the
operational awareness of company and rcgulatory officials (with appropriate feedback), as
outlined in the third lesson learned. This can be accomplished by adherning to the Integrated
Safety Management tcnants associated with the feedback and improvement function.

12
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Attachments

A. Secretary of Energy Charter to Nuclear Expert Team

B. Attendees at the Qctober 18-19 Information Exchange Meetings
C. JCO' Company Site Layout

D. Approved and Unapproved JCO Company
Conversion Facility Processes

E. Preliminary Personnel Exposures Due ta the Criticality Accident
F. Preliminary environmental monftoring data resultant from the criticality accident

G. Criticality Safety Limits for the JCO Company Fuel Fabrication, Storage, and
" Conversion Facility

13
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The Secratary of Energy
Washington, DC 20585

Informatios Exchange oo the Criticality Aceidept
at the Fuel Conversion Facillcy
Tokai-mura, Japan

Following the criticality event that occurred on September 30, 1999, at the fucl copversion
facility {n Tokai-mura, Japan. and the Qctoher 1, 1999, request from the Covernznent of Japan, |

vy dirserinag thar a S.membhar dalenatinm aftaliaiant cveerte Mr Bmel AMa™aw M Thamae
Sl GUSLUIIG Wiet & JofUGIDer QSEant] O WeTillicas &XPLg, Fu- £ idia DAY, &1 1 00ILaS

McLaughlin, and Dr. Leroy Lewis, ravel 1o Japant to exchange informaton with their Japanese
counterparts.

The focus of the delogation is 1o better understand why the accldent happened. including
operational aspects and processes that lad to the accident  The adequacy of procedures and
proceduxe adherence, understanding of the cousequences of the accident to workers and the
public, and undesstanding of the reyulatory and oversight regimes in Japan will be addressed,
Thie will help develop lessons {eamned that can be applicd io nuciear operations in the Uniced
States. Thesc will include both those operations regulated by the Nuclear Regulatory
Commission and the Department of Energy. Another focug of the exchange is to develop a betier
undetstanding of the emergency management program and accident response,

Tha delegation is prepared ta share mformation with the Japanese government and other
interested parties on the US. govermment's regulatory and oversight regimes for criticality
safety_on iniiia! actions that aro being taken by licensees, the Nuclear Regularory Commissian,
and the Department of Encrgy © assure curselves that operatlons under our respective purviews
arc well understoad and safe. We aze prepared w share information on int=grated safety
management and specific criticality safety initlatives, These include iniuatives designed 1o
enhance the analytical underpinnings of owr criticality safery programs: amract and refain
qualified eriticality safety experts; and provide facilltics for gencrating sntical mass data and for
providing raining for criticality safety practitioners.

Following mtum of the delegation to the Unitcd States, | am directing the team o provide me
with 2 report on what sccurred and on lessons learned from the sccident. [ am also directing the
delegation to provide, at the appropriats time, an interagency briefing.

" 'Bill Richardson
Secretary of Energy

lo/ i
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Information Exchange Participants
October 18-19. 1999

DOE Participants in Both Information Exchange Meetings

Frank McCoy Deputy Manager, Savannah River Site, USDOE
Leroy C. Lewis Chemist, [daho National Engineering and Environmental Laboratory
Thomas P. McLaughlin Criticality Safety Group Leader, Los Alamos National Laboratory

US Embassy Participants in Both Information Exchange Meetings

James Hall | Minister Counselor (Science)
Douglas Morris Second Secretary
Koichi Uchida Deputy Representative, DOE Tokyo

Interpreter in Both Information Exchange Mectings

Teruo Fujil

Tapanese Government Participants in the October 18, 1939, Information Exchange

Akira Honda Director, Office of International Relation
Nuclear Safety Bureau, Science and Technology Agency (STA)
Uichiro Yoeshimura Director, Nuclear Materials Regulation Division
Nuclear Safety Bureau, STA
Masayuki Nakano Director, International Affairs and Safeguards Division
Atomic Energy Burcau, STA
Hiroshi Kataoka Deputy Director, International Affairs and Safeguards Division
, Atomic Energy Bureau, STA _
Hidetaka Tkeda Chief of Section, International Affairs and Safeguards Division
‘ Atomic Energy Bureau, STA
Kunic Nakamura Assistant Director, Science and Nuclear Energy Division

Foreign Policy Bureau, Ministry of Foreign Affairs (MOFA)

Japanese Gevernment Participants in the October 19, 1999, Information Exchange

Hiroshi Kataoka Deputy Director, International Cooperation and Safeguards Division
Atomic Energy Bureau, STA

Kunihisa Soda Deputy Director General, Tokai Research Establishment,
Japan Atomic Energy Research Institute (JAERI)

Sachio Fujine Director. Department of Fuel Cycle Safety Research

Nuclear Safety Research Center,
Tokai Research Establishment, JAERI

Attachment B: Attendees at the October 18-19 Information Exchange Meetings
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Yoshinori Miyosht

Akio QOono

Hiroshi Okuno

Seiichi Mizushita

Hiroshi Noguchi
Masashi Hirano
Tadakuni Matsumoto
Ichiro Nojirt

Tomohiro Asano
Masayuki Iwanaga
Junichi Kurakami

Takeshi Kase

Yoshiki Kodani

DULE MNGR OFFICE

Head, Criticality Safety Laboratory,
Department of Fuel Cycle Safety Research,
Nuclear Safety Research Center,

Tokai Research Establishment, JAERI

General Manager, Criticality Technology Division
Department of Safety Research Technical Support,
Nuclear Safety Rescarch Center,

Tokai Resecarch Establishment, JAERI

Senior Engineer, Fucl Cycle Safety Evaluation Laboratory,
Department of Fuel Cycle Safety Research,

Tokai Research Establishment, JAERI

Deputy Director, Department of Health Physics,
Tokai Research Establishment, JAERI

Head, Internal Dosimetry Laboratery,

Department of Health Physics,

Tokai Research Establishment, JAERI

Acting Manager of International Affairs

Nuclear Safety Research Center,

Tokai Research Establishment, JAERI

Senior Engineer, Waste Management and

Fuel Cycle Research Center, Tokai Works

Japan Nuclear Cycle Development Institutc (JNC)
General Manager, Technology Developmental Section,
Technology Co-ordination Division,

Tokai Reprocessing Center, Tokai Works, INC
General Manager, Safety Co-ordination Section,
Safety Promotion Project, Head Office, INC

Director, Intemnational Cooperation and

Nuclear Material Control Division, Head Office, JNC
Deputy Director, Technology Co-ordination Divisian,
Tokai Reprocessing Center, Tokal Works, INC

Plant System Design Group,

Advanced Fucl Recycle Technology Division,

Tokal Works, JNC :

Co-ordination and Physical Protection Management Section,
International Cooperation and Nuclear Material Control Division,

Head Office, INC

ICO Company Participants in the October 19, 1999 Information Exchange

Masatoshi Yoshioka

Tetsuya Kondo

General Mapager, Technical Department
The JCO Company
Manager, Technical Department, the JCO Company

Attachment B: Attendees at the October 18-19 Information Exchange Meetings
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Personal Monitoring

at JCO Criticality Accident

Environment and Safety Division
Tokai Works
Japan Nuclear Cycle Development Institute(JNC)
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Environmental Monitoring after
the JCO Criticality Accident

Oct.15 1999

Environmental Monitaring after the JCO Criticality Accident

1. Inuaduction
In order 1o understand the affects of the criticality accident of the nuclear fuel pracessing facility

at J.C.O. Tokai Office (thereafter referred to as “JCO™) on September 30, 1999, on people’s
health and environment, the national government (Science snd Technology Agency) and the
Prafecturs of Ibaraki (Pollution Technology Center) began amergency enviranmeantal monitoring
immediately after the accident. This effort is baing carried out with the caoperaton of the Japan
Atomic Encrgy Research Institute (JAER]), Japan Nuyclcar Cycle Devclopment Institute (JNC),
Japan Atamic Power Company (JAPCO), and other orgunizations,

2. Environmental Monlloring Program

Az the emergency response, afier the accident, the radialien dosc rate wis morc carcfully
mopitored at tha {ixed nicnitoring stations, in addition, the atmospheric radiation dosc rale was
also measured by mabile monitoring vehicles, ote. Aficr these initial immcdiate activities, air
dust, soil, leaves, and plants were collected and analyzed within 10-kilometer radlus of the
facility, Although no dispersion of radionuclides 1o the mariné environment was expected based
on the conditians of this accident, seawater and marine products were also collected and
analyzed. In this monitoring, ganuna-ray emission nuelides with short half-lives were focussad
sincc these are most likely 1o have heen gencrated by the criticality aceident.

3. Results of Enviranmental Manitoring
(1) Meteomlogical Canditians _
The meteorelogical conditions obyerved at the Prefecture’s Funa-lshikews Station (locsted 1.5

km south of the facility). are as follows (only the precipitation information is from the
Prefecture’s Oshinobe Station, located 3.5 km south-southeast of the facility):

« The wind was from the southeast from 101a ]1 A.M. on September 30, wilh a speed of 1.3 to

2 m/s,
« After that, untll about 4 P.M., the wind was from the cast-sautheast, with & speed of 3 10 3.5

m/s.
» The wind began o swirl around starting about S P.M,; the wind direction was net clearly

fixed until about the midnight, During this time, the wind spczd was Jittle—between 1 10 2
m/s. The air stagnated in the downsn‘:am‘ of the wind. Also, during this time, rain was
observed; in particular, 16.5 mm of precipitation was recorded around 5 P.M.

Accident

14

Wwu4dl



Ud/UZ/UU

Attachment F: Preliminary Environmental Monitoring Data Resultant from the Criticality

I¥. X

10:20 FAX SUJSrZolYlU DUE MNGK UrFILE

e Between 1 and 3 A.M., the wind was from the north; afterwerds, it was from the northeast or

east-northeasy, starting around 4 AM. The wind speed was extremely small when the
direction varied; after & A.M.. the wind dircction gat senled, with a apeed of 3 10 3 m/s

(2) Radiation Dose Ratz

()] Conditions around the facility

Radiation dose rawe, measured in the vicinity of the facility, from 11:36 A.M., Sept. 30, 10 the
end of the fission, was 0.00] 1o 0.84 mSv/h, The dose rate for the neutron was measured
afier the evening of September 30, and it was 0.0015 to 4.§ mSv/h, Neutron Wwas detected
until the completon of tha fission,

After the completion of the fission at § A,M, on October 1, neutron ray got down belaw the
detection limiting value; gamma-ray began to decrease zfier the evening of October 2, when
shielding such as soi! were built near the facility, Currently, bath jevels are returning to their
respective normal lavels,

(1) Conditions in the Takaj Area

Among the menitoring siations cstablished by the Ibaraki Prefecture or other organizations,
the following three stations confirmed a change of madiation dese rate immediately after the
accident: the Prefecture's Funa-Ishikaws Station (1.5 km south of the facility), the
Prefecture’s Jshipami Station (2 km northeast of the facility), and the INC's Funa-Ilshikawa
Statien (2 km east-southeast of the facility). At the Prefecturs’s Funa-Ishikawa Station, the
level of 0.40 micro Gy/h was observed immediately after the accident (this is » 2-rainute
value, about 10 times the level before the accident). However. this valve returned to the
normal leval immcdiitely afterwards. The monifaring statiop inside the JAERI’s Nakn
Center (1.7 km west of the facility) also obscrved both the gamma ray and the neutcon ray

instantansocusly.

After that, at the Prefecture’s Kadobe Station (7 km west of the facility), the gamma-ray dose
rate increassd around !1:26 AM., agproximately ane hour aficr the accident had eceurred:; it
achieved a maximum level of 0.24 micro Gy/h (a 2-minute value), where the leve! stxyed for
about 20 minutes, and it got back to its normal level about 11:50 AM. Further, starting
around 4 I’ M., when the wind direction began ta change, an increase in the gamma-ray dose
rate was abserved at 28 fixed observation stalions sstablished by the Prefecture of Ibaraki or
ather orpanization, A muximum level of 3.1 mlcro Gy/h (2 2-minute value) was obacryed at
the Prefecture's Funa-lshikawa Station; elsewhere, radiation dose rates exceeding 0.1 micro
Gy/h were also observed, '

In addition to the data obtained by monitoring stations, survey of gamma dose rate using

manitaring vehicle was done on September. 30 in the vicinity of the premises up o about 4
km away from the fucitiy. The resulting levels varied from 0.03 micro Sv/hi 10 0.44 micro

Sv/h.

Around § AM.. October |, when the fissicn was completad, the gamma-ray dose rate had
returned 1o its normai lsvel ac all fixed observation statlons.

Accident .
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The cumulative dosc for the aunaspheric gamma-ray doge rates observed at these 38 fixed
stetions batween |0 A .M., Septembdear 30, 2nd 6 A.M,, October |, was 0.8 - 3.0 micro Sv.
(These values include the ncreasc due to natural radiation from precipitation,)

The following twa reasons can be considerad as an cxplanalion for the increase in the
atmospheric gamma-my dose rate in such a large area (numamus locations) batween the
accident and the completion of )i fission:

e Since the instanlancous peak-level jmmediately following the accident was deteetled in -

various numerous stutions in difTerent direclions (the Prefecture's Funa-Ishikawa Station, the
Prefecture’s Ishigami Station, INC’s Funa-Ishikawa Station, and JAERI’s Naka Center), it is
likaly to be the prompt gamma ray gsnerated by the fission.

« Varjous peak lovels abscrved following the accident, until the complation of the fission, were
due 1o inert gasses and {odlnc generated mainly by the contnuod fission and carried away by

the wind.

(3) Environmental Samples Analysis Resulis
The radaionuclides detected in the emergency cnvironmental monitoring afier tic accident are

the fallowing types with short half-lives:

Na-24 (half-life: 13 hours): radioactive substance gencrated by neutrons
Mn-56 (half-life; 2.6 hours):  radioactive substance generated by neutrons
Sr-91 half-life: 9.5 hours): docay product of Xr-91 (incrt gas) gencrated by nuclear

fission
1131 (alf-life: & days): " penerated by nuclear fission
1-133 (half-life: 2L hours): generated by auclear fission

1-135 (hel{.life: 6.6 haours): generated by nuclear fisslon
Cs-138 (ha]t’m‘: 32 minutas): decay product of Xe-138 (Inent gas) generated by nuclear
{ission

Amang these nuclear species, fodine (I-131, 1.133, 1-135) is generated by nuclear fissjon whereas
strontium (Sr-91) and cesium {Cs-138) arc decay producis of inent gasses (such as Kr and Xc)
generaled by nuclear fission. Thetcfure, it appears that neither inert gazses nor jodine were
radiated as substances {tom the facility in this nuclear aceidont. Since no particle-type products
of nuclear fission were deiected here, it ean be concluded that these subsmness wers probably
filtered put via HEPA filters installed in the ventlation system of the facility, thus hardly

affecting the environment,

On the other hand, sodiu:n (Na-24) and manpanese (Mn.56) arc likely to have been activated by
aeutrons with the non-radicactive substances Na-23 and Mn-55 contained in the natural seil.

Below arc the results for znch jtem measured in this moniloring process.
0] Atmospheric Dust and lodine in the Atmasphere

Dust and iodinc ware collected from the atmasphere, and their radionuchide activity was
measured. Qut of the [09 samples callecied, ene sample collecied gt the Prefecture’s Funa-

Attachment F: Preliminary Environmental Monitoring Data Resultant from the Criticality
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Ishikawa Stadon (1.5 km south of the facility) contained Sr-91; eleven samples callect=d at
the JAERI's Naks Center (their ground, 1 km west of the faeflity), at JAPCO’s Nakamaru
Station (3 ki sauch-southeast of tha facility), and in the vicinity of the facility contaiged Cs-
138; and two samples collected in the vicinity of the facility contsined [-133 and I-135. No
othicr samples coniained radicactive substances.

Sr-91 has a short half-life of 9.5 hours, decaying very rapldly. The concentration of Sr-91
detected was 2.1 x 10" Bg/em’, significantly lower 1hen the atmospheric concentration limit
( 5z 10* Bg/cm?) for the pesipheral monitared area established by law (thereafler, simply
referred 1a as the “atmospheric cancentration linit"),

W) Seil

Sample soif Was collected in the area covering the immediate vicinity -of the facility (20 m
south, adjacent to the premiscs) es well as the 10-km-radius of the facility. Some of the
samples contained Na-24, Mn-56, 1-13], 1-133, and Cs-137,

Na-24 was detected at several logations around the facility, and Mn-56 was found at twe
lacaiions near the facility as well. It scems to gencrate by neutron activation. A very smalj
amoumt of Na-24 was alse folpd in the soil collected at Nukata Elementary School in the
town of Naka-muchi, 3 km northwest of the facility. The soil, leaves, ang planis were then
collected near this site and anslyzed, but none of these samples contained any Na-24 in them;
therefare, it appears that the Na-24 generated by radioactive renctions around the facility was
caricd over by the wind to some spots, where the product was deteeted

The concentration lcvels of both Na-24 and Mn-56 detceind in these samples were extremely
low. Furthermare, the half-live of Na-24 is 1 5 hours while that of Mn-56 Is 2.6 hours, They
both decay very quu.kly‘ snd thus the cffeets of these spacies on the heath of the gencral
public and on the envirenment are considered insignificant.

Out of tha 13& samples collected, only anc sample near the facility contgined I-131 and 1-133.
Their concentration levels were 0.00045 Bq/g and 0.0016 Bq/g, respectively; both of thesa
levels are quite low, and there is hardly any cffect on the heath of the public and on the
environment.

Cs-137 had been found on a tegular basis as a rosult of past nuclear expariments, and the
Jeve! of this substence in the sample was also normal, Henee, it is conciuded that the Cs-137
found in 1bis studv is @ rasult of nucjear experiments.

(i) Leavesand Plants

Leaves and planis (including weeds) were collected in the arca cavering the immediate
vicinity of the facility (50 n: south, adjacent to the premises) as well as the 10-km-radius of
the facility. Out of the 115 samples, {ifteen of the samples collected within the 2-km rading
of the facility contained radioactive indine (1-131, 1133, and 1-135). These are thought 10
have been disperscd by the aecidept and diposited on the surface of leaves and plants by

means such as ram.

Atftachment F: Preliminary Environmental Monitering Data Resultant from the Criticality

Accident

17

Wwu4d



Us/s7uZruu

1HU

120 FAL SUJ/ZLoLYLY DUE MNGK Ubkrilh

The maximum level of 1-13] was 0.037 Bqg/g, about 1/50 of the iptervention level for

vegetable (2 Bq/g). The Jevels for 1-133 and 1-135 are also extremely low, and their half-

lives are 21 hours and 6.6 hours, respectivoly, Henec, these substances decay rapidly, and

the effects of these clcrments on the health of the public and on the environment are
. cangidsrad sufficiently small,

(iv)  Livestock and Marine Products
Milk, chicken eggs, beef, pork, seawceds, fishes, and shells were collectad at varjous
locatians within the prefecture nnd analyzed; none of the samples had any radioactive

elements.

(v)  Miscellancous Samples (Land Watar and Sea Water)

As miscellansous samples, land water (lakes and swamps, drinking water, rain water, wp
waler supply (reservoir water)) and sca water were collected in the )0-km radivs of the
facility and gnalyzed. None of the sampls had any radioactive elements,

4. Summary and Futurc work
A summary of the results thus far of the emergency environmenta! monitoring is as follaws:

Gascous mauters (inert gasses and jodine), thought to have been generated by nuclear fission,
were disperdad o g large area, increasing the radiation dose rate at numerous Jocativns. The
environmental samgle unalysis showed that some samples contained decay products (Sre91 and
Cs-138) of jodine and inert gasses with short half-lives; these are considered to have been
genersted by the fission. Nar24 and Mn-S6 were also found in soine samplcs; these arc
considered t6 have been :ctivated by neutrons,

The increase i the gamimu-ray dosc rate due to the pascous marcrs dispersed fram the facility
was only soveral micra Cy/h at the highest leval, gnad it was seen only for a briaf period of time.
Further, the level of sach radionuclides found in the enviroament after the accident was very
insignificant, and the nuclear specics found are those whieh decay very rapidly. Thercfore, we
eanclude that they affect acither the health of the public nor the environment.

In arder 1o quantitatively evaluate and study the effects of the accident on the health of the public
and on the environment, & second-phase monitoring pracess shall bo conducted soon; this will
include the evaluaton of the exposure ray dose of radioactlive substances found in the

envirenment due ta the accident,

Attachment F: Preliminary Environmental Monitoring Data Resultant from the Criticality

Accident
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Aﬁachmeut G: Criticality Safety Limits for JCO Company, Ltd. Fuel Fabrication, Storage and

i1k 10214 rAl OUJ/LoLYLU

Table 6-1 Nucleae limit values fur UF, ¢y linder
(No,! Fabrication Facility, No.2 fabrication fagility building. UF, storage building)

Nucleae limit values

LDULE MNGK Urriore

Cylinder

Entichment

HU

Mass limit values

3Q-inch cvlinder

legs than 5%

less than 0.068

less than 1,539 ke U

12-inch evlindsr

Jess than 3%

less than 0,088

less than 141 kg U

8-inch cvlinder

Jess thaa 3%

Jess than 0.088

lessthan 782 kp U

Table €-2 Nuclear mil values for UF, ¢ylinder

{Conversion Facility)

Nuclear limit values

Cvlindee Enrichinent H/U Mass limit values
B-inch cylinder lass than 12,5% less than 0.038 less than 78.2 ke U

S-inch cvlinder

{ess chan 20%

less than 0,08K

less than 16.56 ks U

Table 7 Mass [imit valuas in Canversion Facility

Nuclear liniit values

Enrichment HU Mass limit values
less than 5% Na lintitation less than 16 ke U
3-10% lessthan 6.0 kg U
10-12%% lessthan 4.7 kg U
12.16% less than 3.2 kg U
16-20% less than 1.4 ke U
20-30% lessthan 1.4 kg U
30-50% less than 0.78 ke U

Table 8 Volume limit values in Conversion Facility

Nuclear limit values

Enrichment

HY

Veolume limit values

[ess than 2Q%

No limitatign

less than 9.5 1

Conversion Facility
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Frank McCoy, Savannah River Operations Office
Tom McLaughlin, Los Alamos National Laboratory
Leroy Lewis, Idaho National Engineering and Environmental Laboratory
Marcia Carpenter, Environmental Protection Agency
Lisa Gordon-Hagerty, National Security Council
Walter Engel, Naval Rcactors

Don Dei, Naval Reactors

Dick Ball, Naval Reactors

Elizabeth Ten Eyck, Nuclear Regulatory Commxssxon
Carl Paperiello, Nuclear Regulatory Commission
William Kane, Nuclear Regulatory Commission
Michael Weber, Nuclear Regulatory Commission
Robert Pierson, Nuclear Regulatory Commission
Philip Ting, Nuclear Regulatory Commission

Walter Schwink, Nuclear Regulatory Commission
William Troskoski, Nuclear Regulatory Commission
Dennis Morey, Nuclear Regulatory Commission
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DEPARTMENT OF ENERGY
WASHINGTON, D.C. 20585

. OFFICE OF THE SECRETARY
FACSIMILE TRANSMITTAL FORM

FAX NUMBER: (202) 586-4403

DATE: 3/1/00

TO:_FIELD OFFICE MANAGERS for (AOQO, COO, GFQ. IQO0.

(0) RO, ROQ, SRO 0.NOO. O a G

FROM: Secretary Richardson

SUBJECT: U.s. Department of Energy Report of the Information Exchange with
Government of Japan Concerning the September 1999 Japanese Criticality
Accident

TRANSMITTAL CONSISTS OF 34 PAGES, EXCLUDING THIS
FORM.

NOTE:
Any questions concerning this fax should be directed to Denny

Brisley at (202) 586 - 5075~

ANY DIFFICULTY IN RECEIVING THIS DOCUMENT
SHOULD BE DIRECTED TO BRENDA MACKALL
AT (202) 586-8923.
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The Secretary of Energy
Washington, DC 20585 -

February 29, 2000
MEMORANDUM FOR HEADS OF DEPARTMENTAL ELEMENTS
FROM: BILL RICHARDSON g(/

SUBJECT: U.S. Department of Energy Report of the Information
Exchange with Government of Japan Concerning the
September 1999 Japanese Criticality Accident

On Qctaber 14, 1999, I chartered a delegation of nuclear experts to visit J apan,
exchange information with their Japanese counterparts about the September 1999
Tokai-mura criticality accident, provide me a report on what occurred and lessons
learned from the accident, and, at the appropriate time, provide an interagency
bricfing. An interagency briefing was provided to representatives of the Energy -
Department, State Department, Nuclcar Regulatory Commission, Environmental

- Protection Agency, and National Security Council on October 21, 1999,
following the delegation’s rctumn from Japan, The report required by the
delegation’s charter is attached for your information and use. In this regard, I am
dirccting the following actions be taken.

* Departmental Elements that conduct or oversee activities associated with
fissile material should ensure the documcnted lessons learned from the Tokai-
mura criticality accident are reviewed and appropriately factored into
associated operational, safety, and assessment programs.

= The Office of Nuclear Energy, Science and Technology should coordinate
. dissemination of the report to appropriate officials within other Government
agencies, including the Nuclear Regulatory Commission, Environmental
Protection Agency, State Departrnent, and National Security Council, for their
use and information. Additionally, the Office of Nuclear Energy in
consultation with those agencies should determine the need for any additional
interagency briefings and, if warranted, arrange for those briefings.

‘The appropriate and effective utilization of the lessons leamned from this accident
~ are vital to enhance the safe conduct of aur nuclear operations and to assuring
.avoidance of such an accident in our country.

If you should have any questions concerning this matter, please contact
Ms. Melanie Kenderdine of my staff at 202-586-8900.

Attachment
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The Secretary of Energy
Washington, DC 20585

February 29, 2000
MEMORANDUM FOR HEADS CF DEPARTMENTAL ELEMENTS

FROM: BILL RICHARDSON &/

SUBJECT: U.S. Department of Energy Report of the Information
Exchange with Government of Japan Concerning the
September 1999 Japanese Criticality Accident

On October 14, 1999, | chartered a delegation of nuclear experts to visit Japan,
exchange information with their Japanese counterparts about the September 1999
Tokai-mura criticality accident, provide me a report on What accurred and lessons
learmed from the accident, and, at the appropriate tme, provide an interagency
briefing. An interagency bricfing was provided to representatives of the Energy
Department, State Department, Nuclear Regulatory Commission, Environmental
Protection Agency, and National Security Council on October 21, 1999,
following the delegation’s return from Japan. The report required by the
delegation’s charter is attached for your information and use. In this regard, I am
directing the following actions be taken.

= Departmental Elements that conduct or oversee activities associated with
fissile material should ensure the documented lessons learned from the Tokai-
mura criticality accident are reviewed and appropriately factored into
associated operational, safety, and assessment programs.

« The Office of Nuclear Energy, Science and Technology should coordinate
dissemination of the report to appropriate officials within other Government
agencies, including the Nuclear Regulatory Commission, Environmental
Protection Agency, State Department, and National Security Council, for their
use and information. Additionally, the Office of Nuclear Energy in
consultation with those agencies should determine the need for any additional
interagency briefings and, if warranted, arrange for those briefings.

The appropriate and effective utilization of the lessons learned from thus accident
are vital to enhance the safe conduct of our nuclear operations and to assuring
avoidance of such an accident in our country.

If you should have any questions concerning this matter, please contact
Ms. Melanie Kenderdine of my staff at 202-586-8500.

Attachment
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The Secretary of Energy
Washingtan, DC 20585

February 29, 2000

The Honorable Samuc] R. Berger
Assistant to the President

for National Security Affairs
Old Executive Office Building
Washington, D.C. 20506

Dear Mr. Berger:

On October 14, 1999, I chartered a delegation of nuclear experts to travel to Japan
to exchange information with their Japanese counterparts on the Septemnber 30,
1999, criticality accident that occurred at the Tokai-mura uranium processing
facility. This trip was chartered to better understand why the accident happened
end what could be done to prevent 2 similar event from occurring in operations in
the United States. An additional focus of the trip was to share information with

" the Japanese government and industry officials on United States regulatory
regimes for criticality safcty and on steps taken to confirm that nuclear operations
in the United States involving fissile materials are well understood and safe.

The delegation was tasked with providing me a report on what they learned, -
including lessons learned relative to our operations and with providing an
interagency briefing at the appropriate time. The interagency briefing was
provided to representatives of the National Security Council, State Department,
Nuclear Regulatary Commission, Energy Department, and Environmental
Protection Agency on October 21, 1999, immediately following the delegation’s
return from Japan. The enclosed report is provided for interagency information
and use.

The delegation found similarities between the event that occurred in Japan and the
previous 21 world-wide criticality cvents that have occurred over the last fifty
years. The Japanese accident occurred during processing of infrequently used
material. The equipment in which the material was being accumnulated was used
in a manner that was contrary to its intended purpose and contrary to established
procedures. Workers had not been trained on the fundamentals and consequences
of criticality accidents and supervisory and management oversight appeared to be
inadequate. Regulatory inspection of operations was infrequent. Lessons learned
from the event for operations in the United States include the following:

@ Pdniod oh racysled paper
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= Ensuring fundamental underétanding of criticality and consequences of
criticality accidents by all levels of involvcd personnel;

* Ensunng controls are understood and rigorously followed for operations
involving fissile materials -- including an understanding of why the controls
are important;

« Ensunng sufficient oversight and monitoring of operations by supervisory,
management, and regulatory personnel;

* Ensuring that analyses for fissile material operations which conclude that a
criticality is incredible do not rely significantly on worker action; and

» Ensuring a basic public emergency response capability for nuclear operations.

Although I believe the Department of Energy’s operations involving fissile
materials are fundamentally safe, in light of the Japanese accident, and as
requested by the President, the Department i3 re-examining the adequacy of
criticality safety progrars at our sites and will implement enhancements, where
needed. Scvcral of the assessments of key facilities are complete and others are

_proceeding. In general, the reviews conducted to date have found the criticality

safety programs at the sites to be well designed and documented. In some cases,
opportunities for improvement were identified and corrective actions are being
taken. Bascd on the delegation’s report, I am directing that DOE offices that
conduct or oversee activities associated with fissile materials take any necessary
steps to ensurc that the lessons learned from the Japanese accident are
appropriately factored into associated operational, safety, and assessment

programs.
If you have any questions concerning the report or the Department’s cfforts to
further strengthen criticality safety for our operations, please contact me or have
your staff contact Ms. Melanie Kenderdine of my staff at (202) 586-8900.
Yours sincerely,
Bill Richardson

Enclosure
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The Secretary of Energy
Washington, DC 20585

February 29, 2000

The Honorable Richard A. Meserve
Chairman

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Chairman:

On October 14, 1999, I chartered a delegation of nuclear experts to travel to Japan
to exchange informatjon with their Japanese counterparts on the September 30,
1999, criticality accident that occurred at the Tokai~mura uranium processing,
facility. This trip was chartered to better understand why the accident happened
and what could be done to prevent a similar event from occurring in operations in
the United States. An additional focus of the trip was to share information with
the Japanesc government and industry officials on United States regulatory
regimes for criticality safcty and on steps taken to confirm that nuclear operations
in the United States involving fissile materials are well understood and safe.

The delegation was tasked with providing me a report on what they learned,
including lessons leamed relative to our operations and with providing an
interagency briefing at the appropriate time. The interagency briefing was
provided to representatives of the National Security Council, State Department,
Nuclear Regulatory Commission, Energy Department, and Environmental :
Protection Agency on October 21, 1999, immediately following the delegation’s
return from Japan. The enclosed report is provided for interagency information
and use.

The delegation found similarities between the event that occurred in Japan and the
‘previous 21 world-wide criticality events that have occurred over the last fifty
years. The Japanese accident occurred during processing of infrequently used
matcrial. The equipment in which the material was being accumulated was used
in a manner that was contrary to its intended purpose and contrary to established
procedures. Workers had not been trained on the fundamentals and consequences
of criticality accidents and supervisory and management oversight appeared to be
inadequate. Regulatory inspection of operations was infrequent. Lessons leamed
from the event for operations in the United States include the following:
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« Ensuring fundamenta] understanding of criticality and consequences of
criticality accidents by all levels of involved personnel;

e Ensuring controls are understood and rigorously followed for operations
involving fissile materials -- including an understanding of why the controls
are important;

management, and regulatory personnel;

- Ensuring that analyses for fissile material operations which conclude that a
criticality is incredible do not rely significantly on worker action; and

- Ensuring a basic public emergency responsc capability for nuclear operations.

Although I believe the Department of Energy’s operations involving fissile
materials are fundamentally safe, in light of the Japanese accident, and as
requested by the President, the Department is re-examining the adequacy of
eriticality safety programs at our sites and will implement enhancements, where
needed. Several of the assessments of key facilities are complete and others are
proceeding. In general, the reviews conducted to date have found the criticality
safety prograrmms at the sites to be well designed and documented. In some cases,
opportunitics for improvement were identified and corrective actions are being
taken. Based on the delcgation’s report, I am directing that DOE offices that
conduct or oversee activities associated with fissilé materials take any necessary
steps to ensure that the lessons learned from the Japanese accident are
approprately factored into associated operational, safety, and assessment
programs. :

If you have any questions concerning the report or the Department’s efforts to
further strengthen criticality safety for our operations, please contact me or have
your staff contact Ms. Melanie Kenderdine of my staff at (202) 586-8900.

Yours sincerely,

Bill Richardson

Enclosure
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The Secretary of Energy
Washington, DC 20585

February 29, 2000

The Honorable Madeline K. Albnght
Secretary of State ‘
Washington, D.C. 20520

Dear Madam Secretary:

On October 14, 1999, 1 chartered a delegation of muclear experts to travel to Japan -
to exchange information with their Japanesc counterparts on the Scpternber 30,
1999, criticality accident that occurred at the Tokai-mura uranivm processing
facility. This trip was chartered to better understand why the accident happened
and what could be done to prevent a similar event from occurring in operations in
the United States. An additional focus of the trip was to share information with
the Japanese government and industry officials on United States regulatory
regimes for criticality safety and on steps taken to confirm that nuclear operations
in the United States involving fissile materials are well understood and safe.

The delegation was tasked with providing me 2 report on what they learned,
including lessons learned relative to our operations and with providing an
interagency briefing at the appropriate time. The interagency briefing was
provided to representatives of the National Security Council, State Department,
Nuclear Regulatory Comumnission, Energy Department, and Environmental
Protection Agency on October 21, 1999, immediate]y following the delegation’s
return from Japan. The enclosed report is provided for interagency information
and use.

The delegation found similarities between the cvent that occurred in Japan and the
previous 21 world-wide criticality events that have oceurred over the last fifty
years. The Japanese accident accurred during processing of infrequently used
material. The equipment in which the material was being accumulated was used
in a manner that was contrary to its intended purpose and contrary to established
procedures. Workers had not been trained on the fundamentals and consequences
of criticality aceidents and supemsory and management oversight appeared to be
inadequate, Regulatory inspection of operations was infrequent. Lessons learned
from the event for operations in the United States include the following:

@ Piinled on tecycied paper



03702700 THU 16:39 FAX 8037251910 DOE MNGR OFFICE
010

« Ensuring fundamental understanding of criticality and consequences of
_criticality accidents by all levels of involved personnel;

» Ensuring controls are understood and rigorously followed for operations
involving fissile matcnals -- including an understanding of why the controls
‘are important;

» Ensuring sufficient oversight and monitoring of operations by supervisory,
management, and regulatory personnel;

- Ensuring that analyses for fissile material operations which conclude that a
criticality is incredible do not rely significantly on worker action; and

« Ensuring a basic publijc emergency response capability for nuclezr operations.

Although I belicve the Department of Energy’s operations involving fissile
materials are fundamentally safe, in light of the Japanese accident, and as
requested by the President, the Department is re-examining the adequacy of
criticality safety programs at our sitcs and will implement enhancements, where
needed. Several of the assessments of key facilities arc complete and others are
proceeding. In general, the reviews conducted to date have found the criticality
safety programs at the sites to be well designed and documnented. In some cases,
opportunities for improvement were identified and corrective actions are being
taken. Based on the delegation’s report, I am directing that DOE offices that
conduct or oversec activities associated with fissile materials take any necessary
steps to ensure that the lessons leamed from the Japanese accident are
appropriately factored into associated operational, safety, and assessment
programs.

If you have any questions concerning the report or the Department’s efforts to
further strengthen criticality safety for our operations, pleasc contact me or have
your staff contact Ms. Melanie Kenderdine of my staff at (202) 586-8900.
Yours sincercly,
Bill Richardson

Enclosure
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The Secretary of Energy
Washington, DC 20585

February 29, 2000

The Honorable Carol M. Browner
Administrator

Environmental Protection Agency
401 M Strect SW

Washington, D.C. 20460

Dear Administrator Browner:

On Octaber 14, 1999, [ chartered a delegation of nuclear experts to travel to Japan
to exchange information with their Japanese counterparts on the September 30,
1999, criticality accident that occurred at the Tokai-mura uranium processing
facility. This trip was chartered ta better understand why the accident happened
and what could be donc to prevent a similar event from occurring in operations in
the United States. An additional focus of the trip was to share information with
the Japanese government and industry officials on United States regulatory
regimes for criticality safety and on steps taken to confirm that nuclear operations
in the United States involving fissile materials are well understood and safe.

The delegation was tasked with providing me a report on what they learned,
including lessons icarned relative to our operations and with providing an
interagency briefing at the appropriate time. The interagency bricfing was
provided to representatives of the National Security Council, State Department,
Nuclear Regulatory Comraission, Energy Department, and Environmental
Protection Agency on October 21, 1999, immediately following the delegation's
return from Japan. The enclosed report is provided for interagency information
and use. '

The delegation found similarities between the event that occurred in Japan and the
previous 21 world-wide criticality events that have occurred over the last fifty
‘years. The Japanese accident accurred during processing of infrequently used
material. The equipment in which the material was being accumulated was used
in 2 manner that was contrary ta its intended purpose and contrary to established
procedures. Workers had not been trained on the fundamentals and consequences
of criticality accidents and supervisory and management oversight appeared to be
inadequate. Regulatory inspection of operations was infrequent. Lessons learned
from the event for operations in the United States include the following:

@ Printed on ¢tecycied papar
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- Ensuring fundamenta) understanding of criticality and consequences of
criticality accidents by all levels of involved personnel;

«  Ensuring controls are understood and rigorously followed for opcrations
involving fissile matcrials - including an understanding of why the controls

arc important;

- Ensunng sufficient oversight and monitoring of operations by supervisory,
management, and regulatory personnel;

« Ensuring that analyses for fissile material operations which conclude that a
criticality is incredible do not rely significantly on worker action; and

» Ensuring a basic public emergency response capability for nuclear operations.

Although 1 believe the Department of Energy’s operations involving fissile
materials are fundamentally safe, in light of the Japanese accident, and as
requested by the President, the Department is re-examining the adequacy of
criticality safety programs at our sites and will implement enhanccments, where
needed. Several of the asscssments of key facilities are complete and others are
proceeding. In general, the reviews conducted to date have found the criticality
safety programs at the sites to be well designed and decumented. In some cascs,
opportunities for improvement were identified and corrective actions are being
tzken. Based on the delegation’s report, I am directing that DOE offices that
conduct or oversee activities associated with fissile materials take any necessary
steps to ensure that the lessans learned from the Japanese accident are
appropriately factored into associated operational, safety, and assessment

PrOBTams.
If you have any questions concerning the report or the Department’s efforts to
further strengthen criticality safery for our operations, please contact me or have
your staff contact Ms. Melanie Kenderdine of my staff at (202) 586-8900.
Yours sincerely,
Bill Richardson

Enclosure
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The Secretaty of Energy
Washington, DC 20585 '

Fobruary 29, 2000

Admiral Frank Lee Bowman
Directar, Naval Nuclear Propulsion
National Center, Building 2

2531 Jefferson Davis Highway -
Arlington, Virginia 22242-5160

Dear Admiral Bowman:

On Qctober 14, 1999, I chartered a delegation of nuclear experts to travel to Japan
to exchange information with their Japanese counterparts on the September 30,
1999, criticality accident that occurred at the Tokai-mura uranium processing
facility. This trip was chartered to better understand why the accident happened
and what could be done to prevent a similar event from occurfing in operations in
the United States. An additional focus of the trip was to share information with
the Japanesc government and industry officials on United States regulatory
regimes for criticality safety and on steps taken to confirm that nuclear operations
in the United States involving fissile materials are well understood and safe.

The delegation was tasked with praviding me a report on what they learned,
including lessons learned relative to our operations and with providing an
interagency briefing at the appropriate time. The interagency briefing was
provided to representatives of the National Security Council, State Department,
Nuclear Regulatory Commission, Energy Department, and Environmental
Protection Agency on October 21, 1999, immediately following the delegation’ s
return from Japan. The enclosed repcn is provided for interagency information
and use.

The delegation found similarities between the event that occurred in Japan and the
previous 21 world-widc criticality events that have occurred over the last fifty
years. The Japanese accident occurred during processing of infrequently used
material. The equipment in which the material was being accumulated was used
in a manner that was contrary to its intended purpose and contrary to established
proccdures. Workers had nat been trained on the fundamentals and consequences
of criticality accidents and supervisory and management oversight appeared to be
inadequate.' Regulatory inspection of operations was infrequent. Lessons learned
from the event for operations in the United States include the following:
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» Ensuring fundamental understanding of criticality and consequences of
criticality accidents by all levels of involved personnel;

= Ensuring controls are understood and rigorously followed for operaticns
involving fissile materials -- including an understanding of why the controls
are important;

» Ensuring sufficient oversight and monitoring of operations by supervisory,
- management, and regulatory personnel;

« Ensuring that analyses for fissile material operations which conclude that &
criticality is incredible do not rely significantly on worker action; and

« Ensuring a basic public emergency response capability for nuclear operations.

Although I believe the Department of Encrgy’s operetions involving fissile
materials are fundamentally safe, in light of the Japanese accident, and as -
requested by the President, the Department is re-examining the adequacy of
criticality safety programs at our sites and will implement enhancements, where
needed. Several of the assessments of key facilities are complete and others are
proceeding. In general, the reviews conducted to date have found the criticality
safety programs at the sites to be well designed and documented, In some cases,
opportunities for improvement were identified and corrective actions are being
taken. Based on the delegation’s report, I am directing that DOE offices that
conduct of aversee activities assaciated with fissile materials take any necessary
steps to ensure that the lessons leamed from the Japanese accident are
appropriately factored into associated operational, safety, and assessment
programs.

If you have any questions concerning the repost or the Department’s efforts to
further strengthen criticality safety for our operations, please contact me or have
your staff contact Ms. Melanie Kenderdine of my staff at (202) 586-8300.
Yours sincerely,
Bill Richardson
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