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luttes paysannes et lanalbouffe, la médecine qui avait (déja) perdu son ame, les mouvements
sociaux et bien sdr le nucléaire qui a occupé une grande partie de ma vie.

l'LINBa 1 OFGFadNRLKS RS FNBE Hamm | dz WELRYS 2¢
japonais and LIK2y Sa L3 dz2NJ Saal @SNJ RS &l dz@dS3aF NRSNJ dzy Y
[ QARSS Sl Al RS O2yaSNIWISNI dzyS a2NIS RQlF NOKA@S
tout simplement intéresseés.

z =<

Le blog «rukushimas-still-newsn |
22dz2NJ 26 2QFIA RSOAR

SGS LJ2 dzNE dzhd@ssouselalzoicldzd® yaruetla m g
S RQINNEUGUSNI Y2y o6f230

End of March 2019: Time to stop this blog

29 Mars 2019
Rédigé par fukushimais-still-news et publié depuis Overblog

End of March 2019: Time to stop this blog

| have been collecting and spreading information on the Fukushima disaster for more than
8 years.

More than ewer | am convinced that the name of my blog kukushimeris-still-news » was aptly

chosen. Or perhaps i should have called itkukushima should stilbenewsz8 7EAO E&61 CA
is that i know the disaster is going on and we cannot simply forget Fukusharand turn the page.

But the mode of action | chose 8 years ago has its limits and it is time for me to stop this blog.
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Fukushima so that the information remains &ailable online.
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world of nukes.
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January 19, 2015

TEPCO's water woes

TEPCO racing against time to process 280,000 tons of tainted water at Fukushima

plant
htt p://ajw.asahi.com/article/0311disaster/fukushima/AJ201501190050

- ~ " A s

Shunichi Tanaka, chairman of the Nuclear Regulation Authority, inspects an area lined
with tanks holding highly radioactive water at the Fukushima No. 1 nuclear power
plant in December. (Asahi Shimbun file photo)

By TSUYOSHI NAGANO/ Staff Writer

Tokyo Electric Power Co. will likely fall short of fulfilling its pledge to process all highly radioactive water
stored at the crippled Fukushima No. 1 nuclear plant by the end of March.

Another key TEPCO deadline in March is also on shaky ground becaoktechnical failures and other

issues at the site.

Contaminated water has been a persistent problem since the Great East Japan Earthquake and tsunami on
March 11, 2011, triggered the triple meltdown at the plant. Every day, tons of groundwater becomes

highly radioactive after seeping into the basements of the reactor buildings where melted nuclear fuel
remains.
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When Prime Minister Shinzo Abe visited the Fukushima site in September 2013, TEPCO promised to
process all of the tainted water by the end of Ma&h this year to eliminate the possibility of radioactive
water leaking into the surrounding sea.

/T *A18 puvh cynhnnn O1TTO0 1T &£ OAAET AAOCEOA xAOAO OAI AE
In spring 2013, TEPCO began running the multiuclide removd equipment called ALPS (advanced liquid
processing system) to accelerate processing of the contaminated water. But several malfunctions in the
system have prevented TEPCO from proceeding with its originally planned operations.

The company introduced addional ALPS systems last autumn to treat up to 1,960 tons of radioactive
water a day. The maximum processing capability was still insufficient to complete procedures by the end
of March 2015, so TEPCO later in autumn introduced equipment that only removesontium, which
accounts for a large portion of all radioactive substances in the water.

TEPCO has since been working to meet the target date by regarding strontium -free water as being
OPOT AAROOAARGe AOGAT EZE | OEAO OAAET AAOCEOA OOAOOAT AAO (
The utility has argued that it will be able to process all of the contaminated water at the Fukushima No. 1
plant by the end of March by using the strontiurremoval systems.

Under its latest plan,TEPCO will eliminate strontium from 1,800 tons of water daily witht  he help of
an extra strontium -removal device that began operations on Jan. 10. Two additional strontium -
removal systems are scheduled to be started by the end of this month to achieve that figure.

The utility intends to complete the tainted water purifying procedure as scheduled by simultaneously
operating the ALPS systems at full capacity.

But even if TEPCO had started using both ALPS systems and the strontitemoval equipment to the full

on Jan. 16, it would still not be easy for TEPCO to process &0200 tons of tainted water by the end of
March, according to calculations.

In fact, the newly introduced ALPS equipment has also experienced a number of problems.

As of Jan. 18, both ALPS systems and the strontium-removal equipment had yet to start ful |
operations.

TEPCO is under no legal obligation to keep its promise with Abe.

Although tons of radioactive water will likely remain at the site after the deadline, the watepurifying
process will help to reduce radiation exposure of employees workingraund the storage tanks.

The Nuclear Regulation Authority in February last year ordered TEPCO to lower radiation levels derived
from tanks storing contaminated water to below 1 millisievert by the end of March 2015.

Even after the highly contaminated wat er is processed, low -level radioactive water would remain

on the premises.

And the problem of highly radioactive water generated every day at the plant will continue unless
4%0#/ 80 PI AT O O AAAl xEOE OEA EOOOA AAAO AOOEOS
The company has set another Malcdeadline in resolving the problem of accumulated contaminated
water at the Fukushima No. 1 plant.

The utility is proceeding with work to create an underground frozen wall of soil to divert clean
groundwater away from the reactor buildings toward the ocan.

TEPCO aims to start freezing the soil around reactor buildings by March. But preparations have yet to be
completed at some locations because of delays in the work schedule.
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NRA gives green light to TEPCO

;'

SN r —— F N S S Y

Groundswater is pumped up in areas around reactor buildings of the Fukushima No. 1
nuclear power plant in Okuma, Fukushima Prefecture, on Aug. 26, 2013. (Pool)

NRA signeff on TEPCO plan to release decontaminated groundwater into sea
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201501220054

Japan's nuclear watchdog gave thgreen light to the operator of the wrecked Fukushima nuclear power
plant to discharge pumped up groundwater into the sea if radioactive substances in the water are within
safety standards.

The Jan. 21 decision by the Nuclear Regulation Authority concergsoundwater from 41 wells, called
subdrains, close to the No. 1 to No. 4 reactor buildings at the Fukushima No. 1 plant.

Operator Tokyo Electric Power Co. will be obliged to remove radioactive substances in the groundwater at
its decontamination facilities.

The water must meet certain criteria before it is released into the sea.

The conditions per liter of water are: that radioactive cesium is less than 1 becquerel; radioactive
substances that emit beta rays are less than 3 becquerels; and the levetritium is less than 1,500
becquerels.
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Although TEPCO does not have the means to remove tritium at its decontamination facilities, the levels of
contamination must be within safety limits.

The NRA said the volume of groundwater that flows into the reactduildings will be reduced by onehalf.
However, it remains unclear if the plan will be implemented as TEPCO is keen to get the approval of local
residents, many of whom depend on fishing for their livelihoods.

The utility has been holding meetings with local fishery cooperatives since the summer to explain what it
involved. Some members of the cooperatives seemed receptive to the plan, but others were not.

January 23, 2015

TEPCO can't meet March (wateecbntamination) target

TEPCO delays timetable for water treatment
http:/imwww3.nhk.or.jp/nhkworld/english/news/20150123 29.html

Tokyo Electric Power Company says it wilhot finish decontaminating water at the Fukushima Daiichi
nuclear plant by the end of March as promised.

The firm's President Naomi Hirose reported the delay to the head of the Agency for Natural Resources
and Energy, Takayuki Ueda, on Friday.

Hirose said he's very sorry that the firm cannot treat the water as planned. He added ttibe matter
makes residents very anxious.

Ueda said the delay is deplorable because the firm's president promised Prime Minister Shinzo Abe to
carry out the treatment on time.

The amount of contaminated water stored at the plant increases by 350 tons a day, as more underground
water leaks into reactor buildings.

The firm had promised the government that it would remove from the water radioactive substances such
asstrontium and cesium. But the plant's water treatment system has shut down repeatedly due to
operational problems. The company says it will decide on a new timetable for the treatment by mid
March.

TEPCO to miss March target for Fukushima toxic wateaup
http://mainichi.jp/english/english/newsselect/news/20150123p2g00m0dm078000c.html

29


http://www3.nhk.or.jp/nhkworld/english/news/20150123_29.html
http://mainichi.jp/english/english/newsselect/news/20150123p2g00m0dm078000c.html

TOKYO (Kyodo})- Tokyo Electric Power Co. said Friday it will fail to fulfill its commitment to process by
the end of March all highly radioactive water stored at the cripled Fukushima Daiichi nuclear plant due
mainly to equipment troubles, causing further delay in the decommissioning process.

Currently, some 280,000 tons of water needing treatment is stored in tanks, while around 350 tons of
toxic water is newly generatal every day in the process of cooling reactorthat suffered meltdowns in the
2011 earthquaketsunami disaster.

When Prime Minister Shinzo Abe visited the plant in September 2013, TEPCO President Naomi Hirose
pledged that the company would filter all thewater kept in tanks by March 31, 2015 to drastically reduce
the amount of radioactive materials it contains, but the process has been delayed due to a series of
problems with its key water treatment facilities.

Hirose on Friday met with Takayuki Ueda, comissioner of the Agency for Natural Resources and Energy,
and said the company now expects to finish treating the water by the end of May at the latest, but will try
to complete the cleanup as soon as possible.

"We took the promise with the prime ministervery seriously but we cannot fulfill our commitment. The
problem of toxic water is the biggest source of concern for the local residents and we are extremely sorry
to be unable to keep our word," Hirose said during the meeting.

The water treatment system which is called the Advanced Liquid Processing System or ALPS, is said to be
capable of removing 62 types of radioactive materials except tritium. TEPCO has introduced three such
facilities, including one with enhanced performance, but all of them areiitrunning on a test basis.

The buildup of toxic water has proven to be a major challenge facing workers engaged in the plant
decommissioning work, while it has been a source of concern with regard to the further spread of
pollution. In August 2013, TEPO said some 300 tons of tainted water leaked from the tanks, followed by
leakage of some 100 tons in February last year.

The delay in the plan also comes a&=PCO has halted all decommissioning work at the Fukushima Daiichi
complex since Wednesday aftenvio workers died on Tuesday in separate accidents at the Daiichi site and
the nearby Daini plant.

Wastewater disposal, the awesome task

Treating wastewater making slow progress
http://iwww3.nhk.or.jp/nhkworld/english/news/20150123 _30.html

The amount of highly radioactive water at the plant increases by about 350 tons per day. The water
mostly flows in from nearby mountains, and is pumped up and stored in tanks.

As of &nuary 15th, around 280,000 tons were stored in 1,000 tanks. The plant has little room for more.

In August 2013, about 300 tons of contaminated water leaked from one of the tanks. The firm later made
the promise to treat the water by March.

But the main water processing system, called ALPS, stopped operating many times due to trouble. The
company remodeled it and installed another system that only removes strontium from the water.
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The firm considers water processed when strontium is removed.

But even this less ambitious goal required the operator to treat 4,000 tons of water per day to meet the
deadline.

Processed water still contains radioactive substances and must be stored in tanks.

The firm has not decided how to dispose of the water

January 24, 2015

First try to get an idea of situation inside reactors

TEPCO to rely on cosmic beams to glimpse melted fuel inside Fukushima reactors
http://ajw. asahi.com/article/0311disaster/fukushima/AJ201501240039
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The Asahi Shimbun

By TSUYOSHI NAGANO/ Staff Writer
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Tokyo Electric Power Co. will use cosmic rays at the crippled reactors at its Fukushima plant to identify
sites with melted fuel.

TEPCO will install special equipment to observe muon beams, or particles generated when cosmic radial
rays collide with the amosphere. That will enable it to glimpse inside the reactors, which went into triple
meltdown after the March 2011 earthquake and tsunami disaster.

The exercise is intended to generate data that will be useful in deciding how to eventually remove thelfue
Fuel extraction work will be the most difficult phase in decommissioning the beleaguered plant.

While the muons pass through concrete, iron and other construction materials, they become absorbed
more easily in highdensity materials such as uranium, threby creating a "shadow.Based on these
shadows, TEPCO expects to be able to identify the location and shape of nuclear fuel.

The industry ministry -backed plan will be led by the International Research Institute for Nuclear
Decommissioning, an organizabn comprising TEPCO and atomic facility manufacturers.

They will first study the No. 1 reactor building and compile results by the end of this fiscal year, estimating
how much fuel remains in the reactor.

While some experts argue that almost all of thiiel has melted and dropped to the base of the
containment vessel at the No. 1 reactor, others say half of it probably remains in the reactor core.
TEPCO and the central government intend to extract the melted fuel after surrounding it with water to
block radiation. To do so, the plant operator will need to repair damaged sections of the containers to
prevent water leaks.

An industry ministry official said the survey "will provide important data for deciding how much water to
inject into the containers."

However, as there are also limitations to the method, the study represents just the first step in
ascertaining what is happening inside the stricken reactors.

For instance, nuclear fuel at the base of the container cannot be seen using the muon technidpgeause

the particles are not coming from below the reactors. As the system's resolution is 30 centimeters to 50
cm, small compounds of fuel will also be undetectable.

"Many unknown factors remain, such as what sort of obstacles are at play in the rearcbuildings," said
Fumihiko Takasaki, professor emeritus at the High Energy Accelerator Research Organization, which was
ET O 1 OAA ET OEA AAGAT T PI AT O T &£ OGEA T AOAOOAOET T ANOE
eventually prove successful unlesse actually try.

January 30, 2015

Difficulties with contaminated water ungoing

Editorial: TEPCO must settle problems hampering water treatment at nuclear plant
http://mainichi.jp/english/english/perspectives/news/20150130p2a00m0Ona001000c.html

Tokyo Electric Power Co. (TEPCO) has abandoned its goal of completing treatment of all radioactively
contaminated water stored at its tsunamiravagedFukushima No. 1 Nuclear Power Plant by the end of
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March this year. The decision once again demonstrates the difficulties of treating such highly
contaminated water.

The utility made the decision as the Advanced Liquid Processing System (ALPS) that itatlst at the

plant to remove radioactive substances from the contaminated water is not functioning properly. The
situation could affect the company's work to decommission and dismantle reactors at the power station.
The government and TEPCO should identifyroblems relating to the treatment of tainted water and
steadily press forward with the treatment of such water.

Numerous tanks to hold radioactive water have been constructed at the Fukushima plant, making it look
like an oil storage station. The amounof contaminated water is increasing by about 300 to 400 metric
tons a day, as ground water flowing beneath the plant's nuclear reactor buildings comes into contact with
nuclear fuel that has melted into the ground. If TEPCO were to continue to store higlesontaminated

water in tanks, it would increase the risk of such water leaking. Since tainted water emits a large amount
of radiation, workers struggling to bring the nuclear crisis under control could be exposed. TEPCO has
treated radioactive water usingthe ALPS and other devices, but over 270,000 tons of water remains
untreated.

TEPCO promised to finish treating radioactive water at the plant by the end of fiscal 2014, while Prime
Minister Shinzo Abe declared during Japan's 2020 Olympic bid that theigis at the Fukushima No. 1 plant
"is under control." Since taxpayers' money has been used to introduce ALPS, Prime Minister Abe has
stated that the national government will take the lead in efforts to treat contaminated water. As such, the
government andthe prime minister cannot evade responsibility for the delay.

ALPS can remove 62 types of radioactive materiaksxcluding tritium . However, since it employed a
newly developed technology, there was no guarantee that it would function as expected. The gmment
and the plant operator should reflect on their lack of foresight.

TEPCO intends to freeze soil around the atomic power station's four reactors by March to block ground
water from flowing onto the premises of the reactor buildings. Since the attenyis the first of its kind in

the world, many experts have raised doubts as to whether the system will function as designed.

The government and TEPCO are expected to review their road map toward decommissioning the reactors
at the plant as early as March. They should take effective measures that reflect the lessons learned from
past mistakes rather than getting caught up with aiding by a schedule.

The central government set up Japan's Nuclear Damage Compensation and Decommissioning Facilitation
Corp. in August 2014 to increase state involvement in decommissioning the Fukushima No. 1 power plant.
There are also other governmenbrganizations regulating nuclear plants, such as the Nuclear Regulation
Authority. The government should clarify how it will supervise and instruct TEPCO, and state which
organizations are responsible for what.

Fatal work-related accidents occurred at thdukushima No. 1 and No. 2 nuclear plants this month, and
work to bring the nuclear crisis under control has been suspended at the No. 1 power station to conduct
an emergency inspection of safety measures.

Approximately 7,000 people work at the No. 1 plaina day. The figure is two times higher than two years
ago because additional workers have been assigned to work to freeze soil around the plant's reactors. If
further work -related accidents were to occur at the power station, it would obstruct efforts to
decommission and dismantle the plant's reactorslTop priority should be placed on the safety of

workers.
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TEPCO's safe and steady mantra
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Workers wipe water from a cask containing nuclear fuel that was remov ed fro the No.

4 reactor at the Fukushima No. 1 nuclear power plant on Dec. 20. (Pool)

http://ajw.asahi.com/article/views/editorial/AJ201501310041

Come March, it will have been four years since the triple meltdown at the Fukushima No. 1 nuclear power
plant triggered massive leaks of radioactive material.

Work to remove unspent nuclear fuel from a storage pool at the heavily damaged No. 4 reactor building
was completed at the end of last year as planned. Efforts to clear debris, a major source of radiation, from
the wrecked nuclear plant have also made progress. As a result, the areas where workers need to wear
full-face protection masks have narrowed.

These facts seem to suggest that the Fukushima cleanup work is finally beginning to move smoothly
forward.

However, Tokyo Electric Power Co., the operator of the plant, said last autumn that operations to remove
spent and melted nuclear fuel from the No. 1 reactor will be delayed by two to five years from the original
schedule. Earlier this month, the embattled elgric utility also said the disposal of radioactive water

stored in on-site tanks will not be finished on schedule.
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Behind these delays is the grim reality that existing technology and expertise is not up to the task

of dealing with this unprecedented sit uation. Things are not going as planned in many ways.

The crippled nuclear plant still poses all sorts of risks and hazards to workers. TEPCO should place top
priority on safety and steady progress in proceeding with cleanup work. What it must not do islapt a
slapdash approach in pursuit of accomplishing the task quickly.

Some 7,000 workers can be found on any given weekday at the Fukushima No. 1 plant, more than
double the 3,000 or so that were there in April 2013.

The precise locations of the meltediuclear fuel rods of the No. 1 reactor are still not known, nor is their
condition. Another unknown is from which part of the reactor the melted fuel can be removed.

First of all, technology has to be developed to ascertain the state of the nuclear fuel u nder the high
levels of radiation.

TEPCO has decided to delay to fiscal 2021 the start of the removal of spent fuel from the No. 1 reactor. The
work was originally slated to begin in fiscal 2019 under the road map for decommissioning that was
unveiled in June 2013 by the government and TEPCO. Similarly, the start of the removal of melted fuel
rods will be postponed to fiscal 2025 from fiscal 2020. The situation is more or less the same with the No.
2 and No. 3 reactors.

In September 2013, Naomi Hirose, TBECO president, promised Prime Minister Shinzo Abe that the
disposal of highly radioactive water would be completed by the end of March 2015. But only about 60
percent of the work has been done so far as a raft of problems, including glitches in equipmemfitter out
radioactive substances, caused delays.

There are special circumstances behind the individual cases of delay.

A worker at the plant died on Jan. 20 after falling into an fineter-high water tank during an inspection.
The cause of the accident is under investigation.

The number of work -related accidents at the plant has increased significantly as TEPCO brought in
more workers for cleanup operations.

The number of accidents in the current fiscal year, which runs through March, grew to 40 as of November,
up sharply from 23 for all of fiscal 2013.

This troubling data raises concerns that safety management may havedn put on the back burner under
pressure to carry out tasks according to schedule. Errors that lead to accidents involving workers could
also cause more cases of radioactive contamination.

Last week, the Nuclear Regulation Authority announced a draft mao-term timetable for efforts to
reduce risks at the plant. The draft points out that the growing number of workelated accidents is a
serious problem.lt calls for a marked improvement in working conditions.

In order to make sure that cleanup work willbe carried out safely and steadily, the NRA and the
government need to provide appropriate support based on the actual conditions at work sites, which are
often fraught with risks.

February 3, 2015

No icewall by March
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Tepco unlikely to complete Ewall by March

http://www.japantimes.co.jp/news/2015/02/03/national/tepco  -unlikely-complete-frozen-soil-shields-
march/#.VNEFtS51Cos

JIJI

Tokyo Electric Power Co. will probably not meet its target of completing by the end of March the first
section of frozen soil shields to curb the buildup of radioactive water at the Fukushima No. 1 nuclear plant.
Constructionis being delayed by two weeks to one month after two deadly accidents at Fukushima No. 1
and No. 2 nuclear plants last month forced the company to suspend work for safety checks, Tepco officials
said Monday.

The shields are intended to block groundwaterrbm the nearby mountains from flowing into the reactor
building basements and mixing with water that has become highly radioactive after being used to cool the
overheating reactors.

Tepco began the construction work last June.

The volume of contaminatedvater has been increasing by several hundred tons a day due partly to the
inflow of groundwater.

Even after the construction is completed, Tepco will need approval from the Nuclear Regulation Authority
to start circulating refrigerant to freeze the surrounding soil. The NRA is concerned that the shields may
change the flow of groundwater and cause the ground to sink, which could allow contaminated water to
flow out of the reactor buildings.

Can lignin be an answer?

Plant. 8 SR a2t S dged Warl eCdz|Xza KA Yl [/ f St ydzLJs
http://www.nucnet.org/all -the-news/2015/02/03/plant -basedmolecule-may-be-key-to-fukushima-
cleanup-say-scientists

A team ofscientists from Japan and the US say they may have discovered a way to remove radioactive
AAAOGEOI &O01Ti OEA TEITEITO T&£ 1 EOCOAO 1 £ -Daiichi audldaE T AOA /
power station following the 2011 accident.

4 EA OAAI ebyGtendtriediddin their work with lignin, a component of plant cell walls that is a

hugely abundant by -product of pulp and paper production.

Yuichiro Otsuka, a researcher at the Forestry and Forest Products Research Institute in Tsukuba, Japan,

and Tomorori Sonoki, professor of biochemistry and molecular biology at Hirosaki University in Japan,

have been working with scientists from Virginia Tech in Blacksburg, Virginia, on ways to use waste lignin

Oi POl AGAA 11 OA OOAMEDI Obdedad pEécdors farEhk prédhchon 6f bioflBIE AO A /
and biopolymers.

Through a bacterial fermentation of lignin waste compounds, the team was able to produaeinique

molecule known as PDC, which can be combined with other molecules, or polymerised, into a
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variety of useful bioplastic compounds . The team determined the process for making large amounts of
PDC from several types of lignin from pulp mills.

Although the targeted PDC molecule was intended as a platform chemical for biopolymer production, a
surprising finding by the team led to a discovery that may help clean up radioactive caesium.

O#AAOGEOI EO A O1TENOGA AT I BPIOTA ETT x1T AO AT Al EATE 1.
AET T AOGAOEAT O ET 6EOGCET EA OAAEAOWHODEDATCRAAT &8. AOAOAI
removed from solutions if appropriate binding compounds can be identified, but finding an appropriate

compound for the binding of caesium has been very difficull.he Japanese have been desperate to find

anakalE | AOAI AET AET C Al i bl OTA OEAO EO OPAAEZEA O AA
Because of the chemical structure of PDC, the team surmised that it might also be able to bind certain

alkali metals. In the lab, when the PDC compound was tested on a nonradioactive isotope of icaesthe

scientists discovered thatPDC is especially good at both binding to caesium and pulling it out of a

solution in a manner so that it could be readily collected.

When tests of the PDC were done with mixtures of other metal salts such as sodium ¢ hloride, the

common table salt that is also the major salt in seawater, caesium was selectively bound by the

PDC, allowing it to be pulled out of the solution for selective disposal.

O4EEO AT OI A AA A EETAET ¢ T £ | ABshie-$EA EEE ACECEA TOMRA A TAD OX
OOAOAI AT O 11 6EOGCETEA 4AAE8O xAAOEOA OAEAS

Japanese researchers are now exploring how the PDC compound can be further scaled up and how it can
be applied to wastewater in Japan contaminated with radioactive caesium.

Details are online: www.vtnews.vt.edu/articles/2015/01/012815 -cnre-nuclearcleanup.html

February 6, 2015

New transformer robot for Fukushima Daiichi

New ‘transformer' robot changes shape to access deadly Fukushima nuclear facilities
http://ajw.asahi.com/article/business/AJ201502060059
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maE A RFROBEORNEH

The new shape-changing robot developed by the International Research Institute for
Nuclear Decommissioning is put through tests in Hitachi, Ibaraki Prefecture, on Feb. 5.

(Tsuyoshi Nagano)

By TSUYOSHI NAGANO/ Staff Writer

HITACHI, Ibaraki Prefecture-A new shapechanging robot has been rolled out that can chart previougl

inaccessible areas of the damaged containment vessels at the crippled Fukushima No. 1 nuclear power

plant.

The new device was demonstrated Feb. 5 at a plant owned by Hita¢BE Nuclear Energy Ltd., one of the

firms involved in its development. The Intenational Research Institute for Nuclear Decommissioning, an
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organization made up of electric power companies and nuclear power plant manufacturers, developed it
with a government subsidy.

The probe was conceived as a way to examine the containment vesse&lich are too radioactive for
humans to enter. It is scheduled for deployment at the No. 1 reactor building, which contains melted fuel,
this spring.

The tubular-shaped robot, measuring 60 centimeters long in its normal state, can transform itself
depending on the space it is trying to enter and the task to perform.

In the demonstration at the factory, the robot, in its tubular form, made its way through a pipe with a
diameter of 10 cm. On the other side of the pipe, it changed shape to crawl around @agture images of
the area.

The plan is to have the probe access the containment vessels through the holes in the wall through which
electrical power lines pass.

Because strong radiation is harmful to electronic machines as well, the robot's camera i@yguaranteed

to function for 10 hours. The device can also take radiation and temperature readings.

Crawler robot to inspect Fukushima reactor vessels
http:/mww3.nh k.or.jp/nhkworld/english/news/20150206 16.htm|

Japanese engineers have unveiled a shaplkanging crawler robot designed to inspect crippled reactors at
the Fukushima Daiichi nuclear plant.

Hitachi-GE Nuclear Energy, a Hitachi subsidiary, and others developed the robot to probe the interior of
reactor containment vessels.

The remote-controlled machine measures roughly 20 centimeters long, 30 centimeters wide and 10
centimeters high in itsrectangular configuration. It can transform into a rodlike form to crawl through
narrow pipes, such as those leading to the containment vessels.

The robot is equipped with a camera, dosimeter and thermometer.

The company showed the robot on Thursdato reporters in Hitachi City, northeast of Tokyo. The
machine rearranged itself into a rodlike shape and went through a pipe 10 centimeters wide and 5

meters long.

It then changed back into its rectangular form, moved down to the floor, and traveleatross the uneven
surface.

Hitachi-GE officials say the robot will be used at the No.1 reactor at Fukushima Daiichi in April or May.

Radiation levels inside containment vessels there are too high for humans due to the 2011 nuclear
accident.

Hitachi-GE Nuclear Energy engineer Yoshinori Takahashi said it will be the first inspection of a container
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vessel by a selpropelled robot. He expressed hope that the robot will collect a variety of data to help with
decommissioning work at the Fukushima reactrs.

February 7, 2015

New robot for Fukushima Daiichi (2)

Robotic snake set to examine innards of melted Fukushima reactor

http://lwww.japantimes.co.jp/news/2015/02/07/national/robotic  -probe-set-examine-inside-melted-
fukushima-reactor/#.VNXn4C51Cos

AP

HITACHI, IBARAKI PREE.A snakelike robot designed to examine the interior of one of the three
meltdown-hit reactors at the Fukushima No. 1 nuclear power plant is ready to begin its expedition.
Assessing the damage in the reactois a crucial step in decommissioning the poorly protected plant,
which was crippled by core meltdowns triggered by the Great East Japan Earthquake and tsunami in
March 2011.

Remotecontrolled robots are essential for the job because the radiation in theactors chambers is so

high it would kill any person who got close.

Using information gathered by the robot, Tokyo Electric Power Co., the plant operator, plans to repair the
damaged chambers enough so they can be filled with water in preparation to rem@the melted
radioactive debris, an operation planned to begin in about a decade.

The 60-cm-long robot, developed by electronics giant Hitachi and its nuclear affiliate Hitacl6E Nuclear
Energy, was demonstrated this week at a HitactGE facility northeast of Tokyo. It is expected to enter the
No. 1 reactor as early as April, officials said.

It has a lamp at the front and is designed to crawl like a snake through a-tth-wide pipe into the
containment vessel. From there it must dangle and descend ont®ad AO &I Of EOOO AAI T x OE
bottom, an area known as the pedestal.

There, the robot is to transform into a Ushaped crawler and capture live images and temperature and
radiation levels and transmit them to a control station outside the buildig.

Expectations for the robot probe are high after earlier efforts at assessment met with limited success.
O$APAT AET ¢ 11 EIix | OAE AAOGA xA AAT AiT11AAO EOI I OEE
OEOETT &£ 0 E£OOOOA AdEendinkeEYoshEomo Takalgabhosaid. EOAAEE

After its exploratory trip, which will make the robot extremely radioactive, technicians plan to store it in a
shielded box. They have no plans to reuse it.

Different robots must be designed for each reactor, sinasach is slightly different.

According to computer simulations, all of the fuel rods in unit 1 probably melted and pooled at the bottom
of the containment chamber, but there had been no way of confirming that until now.

A brief fiberscope observation condcted in 2012 produced images that were scratchy and of limited use.
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To assess the debris at the bottom of the damaged reactor chambers, which are usually filled with water,

an amphibious robot is being developed for deployment next year.

The damage fronthe melted fuel burned holes in the reactors, thwarting efforts to fill them with cooling

water. As a result, water must be pumped into them continuously, producing an endless stream of

radiation-AT T OAT ET AOAA xAOAO OEAO EOocdsdi DAOET ¢ OEA bBI AT O

February 9, 2015

Using muons to get a peek inside reactors

Elementary particle XRay' for Fukushima reactors
http:/www3.nhk.or.jp/nhkworld/english/news/nuclear.html

Experts will use elementary particles bombarding the Earth to try to determine the location of melted
nuclear fuel at thetroubled Fukushima Daiichi nuclear power plant.

The project is aimed at finding clues as to the location of the melted fuel, a step that is indispensable to its
removal from the damaged reactors, in order to continue with decommissioning work.

Three reactors at the plant suffered meltdowns following the massive earthquake and tsunami that struck
the area in March of 2011. Extremely high radiation levels have been preventing experts from locating and
determining the state of the melted fuel.

The experts will soon make use of a type of elementary particle called the muon to get a peek inside the
reactors.

Workers wearing protective gear used a crane on Monday to install an observation device outside the
Number 1 reactor building. The time they cold devote to the task was limited, since radiation levels
outside the reactor building are as high as 500 microsieverts per hour.

Muons are created when cosmic rays from space collide with the Earth's atmosphere. Scientists say about
10,000 muons per sgare meter reach the Earth's surface every minute.

Experts hope that observing the particles passing through the reactor building will create images of the
nuclear fuel, in the same way an-Xay works.

After workers install another device at the Numler 1 reactor on Tuesday, experts will conduct
observations until March. It is believed that almost all the fuel in the reactor has melted and fallen down.

Experts also plan to use muons in a different way to probe the Number 2 reactor.
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Fumihiko Takasaki, professor emeritus with the High Energy Accelerator Research Organization, led the
development of the observation devices.

He said the project, which was started soon after the disaster happened, is finally being used at the plant.

He said he hopeshe technology will help with the decommissioning of the reactors byletermining
whether the fuel is still in them.

See alsa
http://iww3.nhk.or.jp/nhkworld  /english/news/features/201501271820.html|

Getting an Inside Look (January 27, 2015 )

Icewall delayed again

Fukushima ice wall plan delayed by 2 weeks
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the Fukushima Daiichi nuclear power plant says a plan to fill in underground tunnels at
the defunct facility will be delayed by 2 weeks.

TEPCO officials announced the new schelé at a meeting with the Nuclear Regulation Authority, or NRA,
on Monday. The new timetable will start late this month.

TEPCO had initially planned to remove hightyadioactive water from the tunnels after building an ice
wall to stop the water from leaking out of reactor buildings.

The workers poured cement into the tunnels while draining contaminated water. Builocking the water
was not successful as it continued to flow through the buildings.

The officials said in the new plan, they will filin areas where unblocked tunnels and reactor buildings
join to stop the tainted water from seeping out.

NRA regulators mostly approved the plan. They will continue to probe what else is necessary to do.
The setback for water blocking effort is likelyto affect the plan to build the ice wall.

TEPCO officials say the plan is already 2 weeks to a month behind schedule due to a fatal accident at the
plant.
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They say they do not yet know how the latest delay will affect the whole decommissioning proje They
are still studying the next steps they need to take.

February 12, 2015

Muons again

TEPCO turns to cosmic rays to get peak inside Fukushima reactors
http://mainichi.jp/english/english/newsselect/news/20150212p2a00m0na017000c.html

Fukushima No. 1 nuclear plant operator Tokyo Electric Power Co. (TEPC®Jurning to cosmic rays to get
a look inside the stricken power station's wrecked reactors, and help decide how to extract the melted
nuclear fuel inside.

Since the March 2011 triplemeltdown nuclear disaster at the Fukushima No. 1 plant, due to high
radiation levels it's been impossible to see inside the three reactors affected to ascertain the state of the
fuel -- specifically how much is left in the pressure vessels and how much melted through to the
containment vessel. As poking a hole in the reacteessels would be far too dangerous, TEPCO is turning
to a technique similar to Xray exams at a doctor's office: muon detectors.

Muons are subatomic particles produced when cosmic rays strike Earth's atmosphere, and rain down
constantly onto the planet'ssurface. Muons pass through most materials, including concrete and steel,
unhindered, but they are blocked by very dense substances such as nuclear fuel. As such, the melted fuel
in the Fukushima No. 1 reactors will block muons passing through the pressuvessels, and show up as
shadows on a muon detector readout. The same technique is used to study magma in volcanoes.

By Feb. 10, TEPCO had set up two muon detectors next to the Fukushima plant's No. 1 reactare each
on the north and northwest side ofthe reactor building -- and was scheduled to begin taking readings on
Feb. 12. TEPCO calculates that most of the fuel in the No. 1 reactor melted through the bottom of the
pressure vessel and onto the floor of the containment vessel. The lower part of tbentainment vessel is
below ground level, so the muon detectors won't be able to detect the fuel there. The pressure vessel,
however, is above ground, meaning TEPCO can check how much fuel remains.

According to the Tsukuba, Chiba Prefecturbased High Eergy Accelerator Research Organization (KEK),
which developed the muon detectors, the devices can pin down the position of nuclear fuel-30
centimeters in size.

TEPCO and its partners plan to take about a month's worth of measurements, and finalize tbsults in

late March.

"It will be very important simply to confirm the hypothesis that the fuel is no longer in the pressure
vessel," said KEK professor emeritus Fumihiko Takasaki. A TEPCO spokesperson commented, "If we can
ascertain the position of thenuclear fuel debris, we'll be able to decide to some extent how we should go
about extracting it (from the reactors)."
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February 13, 2015

Using muons (3)

Tepco starts using cosmic rays to grasp condition inside damaged reactors

http://lwww.japantimes.co.jp/news/2015/02/13/national/tepco  -starts-using-cosmicrays-grasp-
condition-inside-damagedreactors/#.VN30ri51Cos

This handout picture taken by Tokyo Electric Power Co. on Monday shows a measuring device of cosmic
rays, to be used to look inside crippled reactors, being installed at Tepco's Fukushima No. 1 nuclear plant
at Okuma, Fukghima Prefecture. The device will use muons to check fuel debris inside the reactors. |
AFRJIJIITEPCO

Kyodo

The operator of the disasterhit Fukushima No. 1 nuclear plant on Thursday began experiments using
cosmic rays in an effort to look at the codition of the damaged reactor cores, hoping it will help
determine how to remove the melted fuel they hold.

During the process of decommissioning the plant, which is expected to take up to 40 years, the eventual
removal of fuel debris from the three reaabrs that suffered meltdowns in the 2011 earthquakesunami
disaster is the hardest part. But the exact condition of the melted fuel inside the reactors is unknown, as
high radiation levels have prevented anyone from obtaining data.
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So Tokyo Electric Power Co. is now turning to technology utilizing muons, a type of cosmic ray that

AT T O0OAT 01 U OET xAOO Ai x1 11 OEA %AOOESO OOOLEAAA8 TEE
blocked by heavy substances such as uranium, which is usediuclear fuel. This means muons can be

used to create an image of the condition of the fuel inside the reactors similar to arra§, the operator

said.

Tepco has installed devices AAOAT T PAA AU *APAT 60O (ECE %l AOCU ! AAAI
around the reactor 1 building and began collecting data on Thursday. The same technology has been used

to identify the condition of magma inside a volcano, the utility said.

Tepco plans to collect data for about a month and announce its results in March. Bhdre are limitations

to the muon technology and the operator aims to grasp the rough condition of the melted fuel as the first

step.

The utility believes that most of the fuel in reactor 1 melted through the bottom of the pressure vessel, but

details remain unknown nearly four years after the outbreak of the nuclear crisis.

February 21, 2015

New drone for Fukushima Daiichi

Japan's 1st masproduced drone takes maiden flight
http://ajw.asahi.com/article/business/AJ201502210031
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‘ ést of Al...

By RYO SHIMURA/ Staff Writer

MINAMI-SOMA, Fukushima PrefectureThe nation's first massproduced drone underwent a test flight
here Feb. 20 ahead of work assisting cleanup crews near tegicken Fukushima No. 1 nuclear power
plant.

The drones will be manufactured just north of the stricken Fukushima plant and some of them will be
used to record radiation levels during cleanup and decontamination work in areas affected by the 2011
nuclear disaster.

The drone was developed by the Autonomous Control Systems Laboratory, which is headed by Kenzo
Nonami, a robotics professor at Chiba University.

The production base for the drones is a factory in Minarsoma owned by Kikuchi Seisakusho Co. of
Hadhioji, Tokyo. The company is a major manufacturer of precision parts.

The plan calls for producing 400 drones this year. Each drone will be 90 centimeters in diameter, weigh 3
kilograms and be capable of carrying a load of up to 6 kg.

The drones will navigate via a global positioning system and will be able to fly continuously for about 30
minutes.

Each drone will cost between 2 million and 3 million yen ($16,800 and $25,200).

There are currently an estimated 2,000 drones flying in Japan, but most are fagaimade robotics that
cost about 100,000 yen. Most of the foreigmade drones are flown by drone enthusiasts as a hobby and
lack the durability to be put to practical uses.

"We want to engineer a comeback (for Japan) by using a domestic model," Nonami said
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February 22, 2015

Shut the gates to the port!

Strontium-90 levels spike alarmingly at Fukushima No. 1 plant
http://ww.lemonde.fr/planete/article/2015/02/22/nouvelle  -fuite-d-eau-radioactive-a-
fukushima_4581211 3244.html

JIJI

The Nuclear Regulation Authority said Sunday that an alarm went off at the Fukushima No. 1 nuclear plant
signaling high radioactivity levels in drainage ditches.

According to the NRA and plant operator Tokyo Electric Power Co., the first alarm sounded at ardur®
a.m., and another alarm 10 minutes later indicated much higher levels. Officials sawhtaminated water
may have been discharged into the ditches.

The levels of beta rayemitting substances, such as strontiur®0, measured 5,050 to 7,230 becquerelsep
liter of water between 10:20 a.m. and 10:50 a.imTepco requires radioactivity levels of groundwater at the
plant discharged into the sea to remain below 5 becquerels.

Since the drainage ditches are connected to the port of the No. 1 plant, the NRAihagucted Tepco to
shut the gates there officials said.

Tepco confirmed that no leaks from tanks containing radioactive water were found, but said it was
investing further.

Spike in radioactivity on Sunday

Fukushima radioactive contaminatioress off alarm
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the Fukushima Daiichi nuclear power plant says it has detected high levels of radioaetiv
substances in a drainage channel on the plant's premises on Sunday. The Tokyo Electric Power Company

is investigating the cause.

TEPCO says the plant's alarm system went off around 10 AM. It showed a rise in radioactivity in the
channel that leads toa nearby port.

Measurements showed that levels of beteay emitting substances, which are not detected under normal
circumstances, had risen to up to 7,230 Becquerels per liter.

The figure is 10 times higher than when rain causes the level to risentporarily.

The utility suspects that contaminated water in the channel may have leaked into the port.
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It has suspended all operations to transfer contaminated water and closed a gate of the channel by the
port.

The drainage channel used to be comated to a section of coast beyond the port. TEPCO rerouted it after
a series of leaks in 2013.

The company says the water level in a tank that contains contaminated water remains unchanged,
showing no signs of leakage, and drain valves that keep watieom leaking near the tanks remain closed.

The utility is investigating the cause of the rise of radioactivity in the channel.

February 23, 2015

TEPCO investigates cause of radiation spike

TEPCO trying to identify cause of higddiation

http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

ST VY ]

ue_rels/?. -

The operator of the Fukushima Daiichi nuclear plant says it has yet to identify the cause of a rise in
radioactivity in a drainage channel.
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Tokyo Electric Power Company detected high levels of betay-emitting substances in the channel on
Sunday morning.

Measurements showed that levels of the substances had risen as high as 7,230 becquerels per-lited
times the usual level.

The utility suspects that contaminated water in the channel may have leaked into the port.

TEPCO officials say their investigations have so far found no leaks in the tubes and tanks storing
radioactive water on the premises They also say the levels of the radioactive substances went down to 20
becquerels per liter on Sunday night.

The drainage channel is designed to discharge rainwater, as well as water used in various operations, into
the port.

TEPCO officials say wiers removed accumulated mud from the channel on Saturday, the day before the
event. But they say they do not know whether the removal is related to the rise in radiation levels.

The company says there has been no leakage of the substances outsidegtint and that radiation levels
of the water in the port are within the normal range.

Toxic water at Fukushima plant leaked into nearby bay
http://mainichi.jp/english/english/newsselect/news/20150223p2g00m0dm041000c.htm|

TOKYO (Kyodo}- Highly radioactive water at the crippled Fukushima Daiibi nuclear plant has leaked

into a nearby bay, but the cause and amount of the leakage have yet to be investigated, Tokyo Electric
Power Co. said Monday.

A company official said the bay is surrounded by fences and the plant operator believes the water dat
flow into the ocean outside the bay, but details remain unknown.

According to TEPCO, radiation levels more than 70 times greater than usual were detected in a gutter on
the premises of the complex on Sunday. The levels of beta fayitting substances such as strontium,
measured up to 7,230 becquerels per liter as of Sunday morning, but fell to 20 becquerels by around 10
p.m. the same day.

TEPCO had shut the gutter, which drains rain water into the bay, but the firm opened the gate on Monday
after confirming that radiation levels have lowered.

The problem of radioactive water building up at the Fukushima site remains a major challenge in the
process of decommissioning nearly four years after the outbreak of the nuclear crisis. In December,
TEPCO saidround 6 tons of radioactive water leaked into the ground, in a series of recent mishaps at the
plant.
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February 24, 2015

TEPCO's report on radiation "incident"

Fukushima Daiichi NPS Prompt Report 2015
http://lwww.tepco.co.jp/en/press/corp -com/release/2015/1248327_6844.html

Fukushima Daiichi NPS Prompt Report (Feb 24, 2015) Recent Topics: TEPCO INVESTIGATING
CAUSE OF BRIEF WATER INCIDENT AT FUKUSHIMA

No workers believed exposed in brief rise in radioactivity in drain water

FUKUSHIMA, February 24, 201%he Tokyo Electric Power Company is investigating the cause of a brief
rise in the radioactivity of drainage water on Sunday and will make its findings public.

No workers are believed to have been exposed when measurements of the "gross beta" nuclides (total
amount of nuclides that emit beta rays such as Strontium90) rose from below 1,500 between 5,050 and
7,230 becquerels per liter of water. Although some of the water is believed to have reached the sea,
measurements of radioactivity in the port area adjacent to the plant did not show any significant increase.
The company also patrolled ach tank facility and confirmed no leakage. Recent water radioactivity
measurements are posted alttp://www.tepco.co.jp/en/nu/fukushima -

np/handouts/ 2015/images/handouts_150223 0Ote.pdf.

TEPCO will increase the frequency of some ocean water sampling from once a week to daily during the
investigation period. Ordinarily, TEPCO requires that any water discharged into the sea have "gross beta"
levels below 5 becquerels per liter.

Plant operators were automatically alerted to the increase in radioactivity by sensors designed for that
purpose. The air radiation dose monitored in the vicinity of drainage route at the time of the alarm did not
show any signifcant changes. After confirming that the measurement results of the water pumped up
from the drainage has returned to normal, TEPCO resumed drainage operations.

The company is investigating the potential causes of the event and will report its findingsgmptly.

For the location of the drainage and related materials, please go to
http://lwww.tepco.co.jp/en/nu/fukushima -np/handouts/2015/images/handout s 150222 01e.pdfand
http://lwww.tepco.co.jp/en/nu/fukushima -np/handouts/2015/images/handouts_ 150222 03-e.pdf

February 25, 2015

New "likely" leak into the ocean
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Highly toxic water leaks into ocean from Fukushima plant
http://mainichi.jp/english/english/newsselect/news/20150225p2g00m0dm041000c.html

TOKYO (Kyodo}- Highly radioactive rainwater at the crippled Fukushima Riichi nuclear plant has likely
leaked into the Pacific Ocean, Tokyo Electric Power Co. said Tuesday, in the latest of a series of mishaps at
the complex.

TEPCO said contaminated rainwater accumulating on the rooftop of the No. 2 reactor building is highl
likely to have flowed into the ocean through a gutter. The company learned of the possibility last May but
failed to take measures immediately.

The level of radioactive cesium in the rainwater measured 29,400 becquerels per liter, while that of beta
ray-emitting substances, such as strontium, measured 52,000 becquerels, according to the plant operator.
TEPCO said no major changes in radiation levels have been observed so far in the ocean outside a bay
adjacent to the plant. It will take measures such gsacing sandbags with materials that can absorb

cesium to prevent further pollution.

In a separate incident, TEPCO said recently that highly contaminated water leaked into the nearby bay
through a different gutter, but the company claimed the water did ot flow into the ocean outside the bay.
The cause and the amount of water leakage remain unknown.

February 25, 2015(Mainichi Japan)

TEPCO knew

No measures taken for radioactive water leak
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the Fukushima Daiichi nuclear plantid not take any measures to prevent radioactive
water that accumulaied on the roof of one of the reactor buildings from flowing into the Pacific Ocean.

Tokyo Electric Power Company said on Tuesday thedginwater with relatively high levels of radioactive
substances has collected on the roof of the No. 2 reactor building

It said the contaminated water may have flowed into a drainage channel whenever it rained and could
have spilled into the Pacific Ocean beyond the plant's port.

TEPCO was aware of these rises in the concentration of radioactive substances in thardage channel as
long ago as April last year.

But it did not make the information public or take any measures to stop the water from spilling into the
ocean.

TEPCO has not installed floodgates or equipment in the drainage channel that would warmising
concentrations of radioactive substanceslhe utility says there are no radioactive standards for the
rainwater it is allowed to discharge into the ocean and it does not plan to install any devices in the
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channel.

The operator says no major changs have been observed in the levels of radioactive substances in nearby
seawater.

But local residents, including workers in the fishing industry, may react sharply to the news. The drainage
channel flows into the sea beyond the porfTEPCO had earlierelained that the contaminated water only
affected the port area.

TEPCO knew (2)

Tepcoadmits it failed to disclose cesiurrinted water leaks since April

http://www.japantimes.co.jp/news/2015/02/25/national/tepco  -admits-failed-disclose-cesium-tainted-
water-leaks-since-april/#.VO17iS51Cos

JIJI

Tokyo Electric Power Co. said Tuesday it Bdailed to disclose leaks into the sea of rainwater containing
radioactive substances from a drainage ditch linked to a building at its stricken Fukushima No. 1 nuclear
power plant although it became aware of the leaks in April last year.

The building ishighly contaminated with radioactive substances such as cesium that have been released
from the plant since it was damaged in the March 2011 earthquake and tsunami.

As the drainage ditch in question is connected to the roof of the reactor 2 building?,400 becquerels of
radioactive cesium per liter were detected from water accumulated on the rooftod,epco said.

The water also contained 52,000 becquerels of beta ragmitting radioactive substances such as

strontium -90.

The drainage ditch is linked to he Pacific Ocean. Some 1,050 becquerels of radioactive cesium and 1,500
becquerels of beta rayemitting radioactive materials per liter were detected near an outlet leading to the
sea.

Tepco said that there have been no major changes in the amount of raattive substances detected in
seawater collected from an area about 1 km from the drainage outlet.

4EA AT T PATU OAx xAOAO AT 1 OAI ET AOAA xEOE EECE 1 AOAI ¢
another drainage ditch Sunday.

Shocked fishermeffeel betrayed

{ K201 SRQ G arxtSyOS 20SNJ g GSNIESIFH]T |0 ¢
http://lwww.japantimes.co.jp/news/2015/02/25/national/tepco  -admits-failed-disclose-cesium-tainted-
water-leaks-since-april/#.VO3lYy51Cos
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Kyodo, JIJI, Staff Report

Fishermen in Fukushima Prefecture slammed Tokyo Electric Power Co. on Wednesday after it emerged
that water containing cesium and other radioactive isotopes has been draining into the Pacific near the
Fukushima No. 1 plant and that Tepco did nothing to prent it despite learning of the leak last May.

0) AiIT80 O1 AAOOOAT A xEU j4APAT Q EADPO OEI AT O AOAT OF
AAOGT 1 OOAT U OEIT AEAAhd - AGAEAUO 9AAOEEh AEEAZE T £ OEA
Tepoo officials.

Local fishermen have already given Tepco approval to dump groundwater into the ocean before it

becomes tainted, to reduce the volume of water stored in tanks at the site. The operator is now doing this,
pumping water from wells, monitoring it and piping it into the ocean.

The latest incident threatens to delay a second round of approval that Tepco wants the fishermen to

provide.

The utility admitted Tuesday it failed to disclose leaks of rainwater containing radioactive substances

from a drainage ditch at the stricken plant even though it was aware of high radiation in the water last

spring.

The ditch receives runoff from the roof of the No. 2 reactor building, which is highly contaminated with

radioactive substances such as cesium.

Tepco has said it recorded 29,400 becquerels of radioactive cesium per liter in water pooled on the

rooftop.

The water also contained 52,000 becquerels of betay-emitting radioactive substances such as

strontium -90. It also detected some 1,050 becquerels ofdmactive cesium and 1,500 becquerels of beta
ray-emitting radioactive materials per liter near an outlet leading to the sea.

Tepco said there is no major change in the concentration of radioactive substances in seawater it sampled

about 1 km from the dranage outlet.

Meanwhile on Sunday, Tepco reported water contaminated with high levels of radiation was flowing into

OEA T AAAT AO OEA DI AT 060 bPi OO OEOI OCE Al 1T OEAO AOAEI
Yuji Moriyama, a Tepco spokesman said the utility did not disclose the infoation because there is no

evidence of environmental impact.

O07A xAOA AxAOA OEAO OEA 1 AOGAT O 1T &£ OAAET AAOGEOA 1 AOAC
bl AAAOhoe -1 OEUAT A OAEAh AAAET ¢ OEAO OEAdnsikcAldsA AAAT
spring.

Fishermen accuse TEPCO of betrayal
http:/imwww3.nhk.or.jp/nhkworld/english/news/20150225 24.html

Fishermen are accusing the operator of #crippled Fukushima Daiichi nuclear power plant of betraying
their trust. The power company has admitted it did not take steps to prevent some contaminated
rainwater from spilling into the Pacific Ocean.
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Tokyo Electric Power Company officials said onuesday the water had accumulated on the roof of the
No.2 reactor building. They said the water contained relatively high levels of radioactive substances, and
that it may have leaked into the sea through a drainage channel.

TEPCO officials said they weraware last April that the density of radioactive substances in the channel
rose when it rained. But they did not make that information public, or take steps to prevent the water
from leaking into the sea.

A TEPCO official on Wednesday apologized fdret spill at a meeting of the heads of local fisheries
cooperatives. But he said the company found no major changes in the level of radioactive substances in

the sea near the plant. He said radiation levels in the drainage channel were lower than thoseha tvater
on the roof.

Some fisheries chiefs said they felt betrayed after working with TEPCO to settle the problem.
They said the firm's repeated concealment of information has helped fuel the rumors that are hurting the

local fishing industry.

NRA demands thorough investigation

NRA demands TEPCO probe radioactive water leak
http:/imwww3.nhk.or.jp/nhkworld/english/news/20150225 26.html

Japan's nuclearegulator has demanded that the operator of the Fukushima Daiichi nuclear plant
thoroughly investigate a recent leak of radioactive drainage water that may have entered the sea.

The Nuclear Regulation Authority on Wednesday heard a report on the incidesaying levels of beta ray
emitting substances rose sharply in a drainage channel at the plant on Sunday. It also said some of the

contaminated water likely spilled into the plant's port facing the Pacific Ocean.

Tokyo Electric Power Company, or TEPCHRas been unable to determine why the radioactivity levels
spiked.

Authority Chairman ShunichiTanaka criticized TEPCO for leaving the channel's gate to the port open for
as long as 90 minutes after an alarm went off.

Tanaka said TEPCO might not haved a plan to follow after detection of radiation spikes. He saithe
utility should have in place a system to automatically shut the water gate in case of irregularity.

On Tuesday, Tokyo Electric reported another radioactive water leak. The firm sazdntaminated
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rainwater that had accumulated on the roof of the plant's No. 2 reactor building leaked into the sea
outside the port through another drainage channel.

Reroute drainage channel to avoid leaks into sea

TEPCO may reroute wastewater dnaige channel
http:/imww3.nhk.or.jp/nhkworld/english/news/20150225 30.html

SofTHUTHL; 8
©Googler

The operator of the crippled Fukushima Daiichi nuclear power plant isonsidering a plan to reroute a
drainage channel so that contaminated rainwater will not leak outside the facility's port.

Tokyo Electric Power Company said on Tuesday that the wathad accumulated on the roof of the plant's
No. 2 reactor building. The firm added that rainwater with relatively high levels of radioactive substances
spilled into the Pacific beyond the plant's port through a drainage channel.

Following an outcry by lacal fishers, the utility said it will consideraltering the channel so that water will
drain in the port.

The firm is also considering a tentative plan to pump up water near the mouth of the channel and release
it in the port through another channel.

TEPCO knew last April that the density of radioactive substances in the channel rose when rain

fell. But it did nothing to prevent contaminated water from leaking directly out to sea, nor did it
make the finding public.
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TEPCO reveals another leak (N{#eo0)

http:/imwww3.nhk.or.jp/nhkworld/english/news/features/201502251616.html
It has taken TEPCO almost a year to make this information public...

February 27,2015

On-site investigation

Fukushima officials conduct esite probe at crippled plant
http://mainichi.jp/english/english/newsselect/news/2015022 7p2g00m0dmO070000c.html

TOKYO (Kyodo}- Officials from Fukushima Prefecture, including nuclear experts, conducted an-gite
investigation at the crippled Fukushima Daiichi complex on Friday, following the recent revelation of
another toxic water leakage into the Pacific Ocean.

The move follows Tokyo Electric Power Co.'s announcement Tuesday that highly radioactive rainwater
accumulating on the rooftop of a reactor building has flowed into the adjacent sea through a gutter.
TEPCO has been aware sintast April that radiation levels in the gutter rise every time it rains, but did
not disclose the data for 10 months.

The officials are expected to look at the gutter and around the No. 2 reactor building where the
contaminated rainwater was found.

Trade, Economy and IndustryMinister Yoichi Miyazawa said at a press conference Friday that the
government "may have been a little bit careless" in failing to oversee TEPCO properly on this issue.
Fishermen in Fukushima met with Miyazawa the same day ardlled for a "radical review of measures
against radioactive water," saying that "the anger among local fishery operators is immeasurable."

Fukushima investigates radioactive water leakage
http:/imwww3.nhk.or.jp/nhkworld/english/news/20150227 47 .html

Experts and officials sent by Fukushima Prefecture have made an-site investigation into the flow of
radioactive water from the crippled Fukushima Daiichi plant into thesea.

Tokyo Electric Power Company said on Tuesday that radioactive water that had accumulated on the roof
of the No. 2 reactor building had spilled into the sea outside the plant's port.

20 members froma panel of experts and local government offials entered the plant compound on
Friday.
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Utility officials explained the underground drainage channel in question.

The panel members checked another channel through which tainted water is believed to have flowed into
the port on Sunday.

They exanined equipment that shows levels of radioactive substances and viewed gates to prevent
outflow into the sea.

On Friday the utility started piling sandbags containing chemicals to absorb radioactive substances.

The company says it plans to introduce ymps in March to prevent contaminated water from flowing into
the sea outside the port.

The panel members urged the utility to investigate whether the roofs of other reactor buildings are the
sources of tainted water. They also asked the company to stap its surveillance of drainage channels and
seawater.

March 3, 2015

Water purification will have to wait at least another year

Purification of contaminated water to be delayed by a year at Fukushima plant
http://mainichi.jp/english/english/newsselect/news/20150303p2a00m0Ona003000c.html

The planned completion of the purification of highly radioactive water sired at the Fukushima No. 1
Nuclear Power Plant is expected to be pushed back to sometime around May next year, more than a year
later than initially planned, it has been learned.

Naohiro Masuda, chief decommissioning officer at the Fukushima Daiichi Detamination &
Decommissioning Engineering Co., disclosed the anticipated delay during an interview with the Mainichi
Shimbun. The company was established by plant operator Tokyo Electric Power Co. to handle reactor
decommissioning and contaminated water athe crippled plant.

While the purification process had initially been scheduled to be wrapped up by the end of this month,
company officials gave up on achieving that goal in January followiagseries of malfunctions of the

water purification system, ca lled Advanced Liquid Processing System, or ALPS.

According to TEPCO, there is approximately 200,000 metric tons of contaminated water stored in tanks on
the plant's premises. In addition to the ALPS system that is capable of removing 62 types of radioagti
materials including strontium, a newly installed apparatus that can single out strontium for removal is

also in operation.

Masuda said during the interview that his company wilprioritize the processing of strontium, which

he says bears the largest influence, and aims to complete the process by the end of May.
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Once strontium is got rid of, the concentration of radioactive materials in contaminated water would be
trimmed to around one part per 1,000, he said. Because other types of radioactive substasiavill still
remain in the contaminated water, purification of the entire amount of water is expected to finish around
May next year, he said.

March 4, 2015

NRA orders TEPCO to check every possible source of toxic water

TEPCO ordered tcheck all sources of toxic spill
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

Japan's nuclear regulator has ordered the operator of the crippled Fukushima plara theck every
possible source of contaminated water that flowed through a drainage channel into the sea.

Tokyo Electric Power Company announced in late February that radioactive water that had accumulated
on the roof of the No. 2 reactor building had nde its way into the sea.

TEPCO officials presented plans to prevent a similar recurrence at a hearing of the Nuclear Regulation
Authority on Wednesday. They said they will pump radioactive water from the current drainage channel

to another channel leadig to the plant's port by early April.

They said they will also change the course of the current channel to carry water to the port instead of the
open ocean by April 2016.

The panel ordered the utility to continue investigating whether radioactive vater flowed through other
drainage channels as well.

TEPCO officials said there was a delay in reporting the problem because the information was not shared
by officials working at the site.

The panel ordered the utility to carefully check whether theofficials failed to share other data.

March 5, 2015

Radioactive ditch water spilled into sea
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Fukushima plant ditch water found radioactive
http://iww3.nhk.or.jp/nhkwo rld/english/news/nuclear.html

The operator of the crippled Fukushima Daiichi nuclear plant has found relatively high levels of
radioactivity in water collected from a ditch in the upper part of a drainage channel at the complex.

Tokyo Electric PowerCompany says its workers discovered that the water collected on Tuesday
contained 1,900 becquerels per liter of betgarticle-emitting substances.

The utility's officials suspect water from the ditch spilled into the sea through the drainage channel.

The ditch runs near a tank storing highly radioactive water. TEPCO workers have checked the tank, but
found no evidence of a leak. But they are still investigating the possibility of a leak of contaminated water
from the tank to the ditch.

Last month, he density of radioactive substances in the lower portion of the drainage channel briefly
soared to more than 10 times the normal figure.

The firm also recently revealed that tainted rainwater flowed from the roof of a reactor building into the
sea viaanother drainage channel.

March 6, 2015

Radioactive ditch water (2)

Radioactive water detected again at Fukushima plant, source unknown
http://ajw.asahi.com/ar ticle/0311disaster/fukushima/AJ201503060036

A relatively high level of radioactivity was detected in ditch water around tanks at the Fukushima No. 1
nuclear plant, but Tokyo Electric Power Co. has not pinpointed the cause of the latest contamination.
TEPCO said on March 5 that the tanks store water containing high concentrations of radioactive materials,
but no leaks have been found in them.

Some of the contaminated water that has accumulated in the side ditches is believed to have flowed
through a drainage ditch to an enclosed harbor in the sea after rain fell on the night of March 3, the
company said.

According to TEPCO, its workers took water samples from the side ditches on March 3 and detected 1,900
becquerels of beta rayemitting radioactive materials per liter.

The water levels in the tanks were unchanged.

Monitoring equipment installed on a downstream portion of the drainage ditch showed radioactivity

levels of about 100 becquerels or lower on March 3, the same as on conventional slay
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March 8,2015

Over 258,000 cubic meters of radioactive waste and nowhere to go

FOUR YEARS AFTER: Radioactive debris continues to stack up at Fukushima No. 1

nuclear plant
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201503080013

1 nuclear power plant on Feb. 24. (Satoru Semba)

by HIROMI KUMAI/ Staff Writer

FUTABA, Fukushima PrefectureWith nowhere to put it, refuse and debris contaminated with radioactive
materials continue to pile upat the crippled Fukushima No. huclear power plant here.

A total of 258,300 cubic meters of radioactive debris was produced from the March 2011 accident to

the end of this January in the plant, where decommissioning work is under way.

The amount is eqivalent to the capacity of about 650 28meter-long swimming pools.

Of the 258,300 cubic meters] 78,600 cubic meters were mainly debris that had been scattered around

reactor buildings, wood refuse produced in the work in the plant and protective suits &sl by workers,

AAAT OAET ¢ OI OEA pPI AT 080 TPAOAOI Oh 41 EUT %l AAOOEA
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The remaining 79,700 cubic meters were trees that were felled to create space for tanks storing
radioactive water. There were also 1,846 objects that absorbed radioactive materialeom contaminated
water.

According to the road map worked out by the government and TEPCO, the basic plan for disposing of the
radioactive waste will be released in fiscal 2017.

March 9, 2015

Fukushima Daiichi struggle continues

Echoes 08.11: Fukushima Daiichi Struggle Continues
http://iww3.nhk.or.jp/nhkworld/english/news/nuclearwatch/20150309.html

Noriko Okada

The March 11, 2011 earthquake ashtsunami killed more than 15 thousand people. About 26 hundred
others are still listed as missing. The disaster triggered one of the worst nuclear accidents in history. The
Fukushima Daiichi power plant suffered three meltdowns and three hydrogen explosis. Radioactive
contamination forced tens of thousands of people to leave their homes. Evacuation orders are still in effect
for large areas. Work is underway to decommission the plant. Experts say the process will take 30 to 40
years. The operator of thdacility, TEPCO has made some progress. But it continues to face setbacks.
Akira Ono, the plant's chief, says, "We have to be even more careful as the work progresses.”

Spent fuel is a problem, even at reactors that suffered less damage. Workers in Delsentompleted the
removal of spent fuel rods from the No.4 reactor building. The material needs to be cooled continuously if
it's to remain safe. This is being done in a separate building, since the No.4 building was damaged by
hydrogen explosions. The nexstep will be to remove fuel from the buildings where reactors suffered core
meltdowns.

An even more challenging task is removing molten fuel. It is believed to have dried and hardened.
Researchers are still trying to find a way to remove it.

"This as ahuge challenge, says Toshiharu Muramatsu of the Japan Atomic Energy Agency. "We have to
combine techniques in ways that we have never tried before. Some combinations will work. But in other
cases, we will have to make fundamental adjustments."”

The decomnissioning process is behind schedule. Problems involving radioactive water have been the
biggest cause of delays. Last month, TEPCO executives admitted contaminated rainwater has been leaking
into the Pacific Ocean.
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They said they knew about the situation as early as last April, but never revealed it. The utility's behavior
has infuriated local fishermen. People continue to question the sincerity of its apologies. At a press
conference, TEPCO official Tsunemasa Niitea said, "We are truly very sorry for the worry and trouble
we've caused the fishing industry."”

Masakazu Yabuki of the Iwaki Fisheries Cooperative Association responded: "Why didn't you tell us
honestly about what was going on, when you knew about it siedast year? We can't trust you anymore."
Another ongoing problem is groundwater that mixes with highly radioactive water that has been injected
inside the crippled reactor containers. Every day, about 300 tons of contaminated water accumulates at
the fadlity. TEPCO has set up nearly 1,000 massive storage tanks. But once they fill up, there will be little
space for more.

The problem with radioactivity is, it can't just be thrown away. Piles of black bags sit on the sides of roads,
and in the backyard of homes. They hold radioactive soil and other waste collected during
decontamination work. The mountains of waste have bogged down the entire rebuilding effort.
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Local leaders in Fukushima have finally allowed the central government to begin buildirshort-term
storage facilities in the area. Officials in Tokyo hope they will start accepting waste this month. But even if
they do, this will only go a small way toward a solution. In total, the government plans to build
intermediate storage sites acrossome 16 square kilometers. But so far, it has received permission to use

only two sites. These are so small they'll be able to hold only onenth of one percent of the accumulated
waste.
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Desperate government officials are negotiating with over 2,00@ndowners in an attempt to buy more
land. But so far, no one has agreed to sell.

March 11, 2015

Hundred of tons of radioactive water seep into soil
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FOUR YEARS AFTER: Tons of radioactive rainwater seeps into soil at Fukushima plant
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201503110070

By HIROMI KUMAI/ Staff Writer

Tokyo Electric Power Co. reported a massive leak of radioactive navater at its crippled Fukushima No. 1
nuclear power plant on March 10.

It said hundreds of tons of contaminated rainwater breached barriers surrounding storage tanks for
highly radioactive water and seeped into the ground.

According to TEPCO, the levef rainwater accumulating behind the outside weir of two barriers around
storage tanks for contaminated water was.5 centimeters as of 10:30 p.m. on March 9. But the water level
had dropped to 7 cm by a little past 8 a.m. on the following day.

Based on tle decrease, TEPCO estimated that 747 tons of radioactive rainwater seeped into the soil.
The plant operator measured levels of betaay-emitting materials in the leaked water and detected a
maximum reading of 8,300 becquerels per liter at one location. Bhaverage level of radioactivity at five
sample locations was 2,300 becquerels per liter, according to TEPCO.

Highly contaminated water also leaked from the same area and seeped into the ground in summer 2013.
As a result, TEPCO paved the surrounding areath asphalt to prevent a recurrence in the event of
radioactive water spilling out.

In the latest leakage, workers discovered bubbles at the junctions of side ditches in the area. Officials said
this indicated that contaminated rainwater had seeped thragh the junctions and into the ground.
According to the plant operator, although highly contaminated water with radioactive levels of tens to
hundreds of millions of becquerels per liter is stored near the leakage site, no problems have been
reported with the tanks and pipes of those nearby storage facilities.

Radioactive rainwater leak at Fukushima plant
http:/iwww3.nhk.or.jp/nhkworld/english/news/20150311_08.html

The operator of the Fukushima Daiichi nuclear plant says an estimated 750 tons of rainwater with
relatively high levels of radioactivity has been leaked. But company officials say they believe this water
has not flowed into the Pacific Ocean.

Tokyo Electric Power Company says its workers discovered the leakage in an area called H4 in the
western part of the complex where radioactive water is stored in 58 tank3.he rainwater had leaked from
a dam surrounding these tanks.

The H4 area is located on the hillde of the plant, near the No. 4 reactor building.

Workers had closed a valve for a drainage channel last week following the detection in the area of
rainwater with relatively high levels of radioactivity.

TEPCO officials said the rainwater was 15 németers deep at 10:30 PM on Monday, but the figure had
fallen to 8 centimeters shortly after 8 AM on Tuesday.
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Workers traced the leak after finding 2 puddles of radioactive water outside the dam.

They say the water inside the dam contained up to 3)0 becquerels per liter of betaparticle-emitting
substances.

TEPCO officials say all the water has now been collected. They say the drainage channel to the ocean is
buried underground and it is unlikely that the water flowed into the ocean.

Water: TEPCO's nevaanding battle

Cdz]l dza KA Y| beBdibg battlewithi &g water

http://lwww.japantimes.co.jp/news/2015/03/11/national/fukushima  -1s-never-ending-battle-
radioactive-water/#.VQAJIw-HkeXs

by Kazuaki Nagata

Staff Writer

The disaster that struck four years ago may have abated for most of the Tohoku region, but the nightmare

AT 1 OET OAOG AO 41T EUT %l AAOOEA 01 xAO #1860 &OEOOEEI A
meltdowns and is plagued daily by increasingraounts of radioactive water.

Tepco hopes to improve the situation via two key measures: a tn-long sunken wall of frozen soil

encircling stricken reactors 1, 2 and 3 and the damaged reactor 4 building to keep groundwater from

entering and mixingwithd T 1T AT O xAOAO 1 AAEET ¢ ET OEA OAAAOI O AOQE
around the buildings to pump up the tainted groundwater for treatment and ultimate discharge into the

Pacific.

The utility hopes these steps will drastically reduce the amount afdioactive water, which is now

increasing daily by some 300 tons.

-ATU A@PAOOORh EI xAOAOh OAU 4APAT AAT 80 A@PAAO OI T (
magnitude has never before been attempted.

'TA 4APAT 30 Pl AT O O1 teridthe sibéraind anl disOharde itgh® ith® Sed aftek
removing most of its radioactive components also appears iffy. The company has already lost the trust of
fishermen over its failure to disclose the extent of the radioactive water flowing into thearific.

The crippled complex has to contend with some 300 tons of new tainted groundwater every day, and part

of the process has entailed a nonstop effort to build steel storage tanks. The groundwater, mainly rain that
seeps into the soil both at the comlgx and at locations farther inland, flows toward the sea, including into

the basements of the buildings housing the three wrecked reactors.

There, the groundwater mixes with radioactive water that is leaking from cracks in the reactors. Tepco

must keep pumping new water into the reactors to cool the melted fuel rods within. The basements are

too radioactive to enter.

The problematic groundwater flow used to amount to 400 tons daily, but the utility has taken some steps,
including paving over part of thecomplex with asphalt to keep rainwater from seeping underground.

To stop the increase of tainted water, Tepco must keep all, or at least nearly all, groundwater from flowing

into the basements.
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The sunken ice wall is considered critical to this goal antlepco has been setting up pipes to run coolant
underground to freeze the soilr a process the utility hopes to start at the end of this month if it receives
approval from the Nuclear Regulation Authority.

Although Tepco said it will take several months taompletely freeze the soil into a solid ice wall, it expects
the wall to reduce the amount of groundwater flowing into the reactor buildings to 50 tons a day from 300
at present.

I'TA OPOT AT Al xEIT1 AA ET x 111C E@icviall withol Adied), adliwe £0 A A L
have already seen this problem when Tepco attempted to make ice walls inside the underground trench
i ATTTAAOAA O OEA OAAAOI O OOOAET A AOQGEI AET ¢OQho OAE!

adviser at the Uhiversity of Aizu.
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Tsunoyama, who sits on a panel formed by the NRA to oversee the decommissioning of the nuclear plant.
Fukushima No. 1 has a mazaf underground trenches connected to the reactor turbine buildings to run

cables and pipes, and they are now filled with highly radioactive water leaking from the turbine buildings.

To remove the water in the trenches, Tepco tried for months to block thtainted water running from the

buildings by freezing it before abandoning the effort last year.

Kiyoshi Takasaka, an adviser on nuclear issues to the Fukushima Prefectural Government, also said there

are many unknown technical factors regarding the ice wh including areas where the uneven

groundwater flow is fast and underground cable and pipe conduits that may impede the freezing effort.

4EAT OEAOA8O OEA bPI AT O pOIi P OP COI O1 AxAOAO AEOT I ¢
buildings and dump it into the sea.

This is different from the socalled groundwater bypass, which is already underway and aimed at

intercepting clean groundwater before it arrives at the plant and pumping it into the ocean directly.

If the subdrain well plan works effectively along with the ice wall, Tepco estimates it will be able to

effectively stop the groundwater from reaching the reactor buildings.

Ending the increase is a pressing issue because the utility has been endlessly making tanks to store the

tainted water at the site, and some of those tanks have leaked.

Tepco already has more than 500,000 tons of tainted water on its hands. As this amount grows, so does

the possibility of leaks. Also, the amount of higtevel radioactive waste derived from the cleaningrocess

will also increase.

Meanwhile, the groundwater pumped up from some of the subdrain wells likewise contains highly

radioactive materials.

Tepco says it will scrub the water with treatment systems to lower the levels of radioactive substances to

less than the legal limits before discharging it into the sea.

This plan was authorized by the NRA in January, but Tepco has been unable to get fishermen to approve it.
OAT PT A ET &OEOOEEI A OAI 1106 xAT O 4APAT O AOIi B OEA
EAOI £01 00i T 00ho OAE dn adviSedib Fukudhima Rrefectire onidtleak issOds.
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The subdrain well plan is also not a curall, as it was revealed last month that Tepco knew radioactive

rainwater has been leaking from the roof of a reactor building into the sea since last spring but did not

think it necessary to disclose this information.

Some of the fishery groups in Fukushima were about to agree to the plan, but Hiroshi Kishi, chairman of

the National Federaion of Fisheries Cooperative Associations, said fishermen no longer have any trust in

the utility » and this will make it even harder for Tepco to get them on board.
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the ice wall will be a vital step in slowing the increase of radioactive water.

Takasaka said that although such an ice wall has been used before in civil engineering work, the scale of

the project at Fukushima No. 1 will be unprecedented.

TAEAOGAEA AT A 40011 UAI A OAEA 4APAT 80 1 AAOOOAOG EAOA O
up with extra measures. The utility must make careful plans, including identifying spots expected to be

tough to freeze, and take precautions to avoid unexpted problems in creating the ice wall, they said.

The FukishimaDisaster, four years on

http://www.beyondnuclear.org/storage/publicat ions/OnLine_Thunderbird_BeyondNuclear_March2015.
pdf

What is new at the stricken Fukushima site since the March 11, 2011 nuclear disaster there began? What
really happened? And what are the health implications, both in Japan and for the U.S. if a sinmleclear
disaster happened here? The newly released spring edition of the Beyond Nuclear newsletiéne
Thunderbird, looks at these issues and moreFree to download and distribute widely.

747 tons water lak

Another contaminated water leak found at Fukushima nuke plant
http://mainichi.jp/english/english/newsselect/news/20150311p2a00m0Ona003000c.html

Some747 metric tons of contaminated rainwater has leaked from a water storage tank area at the
Fukushima No. 1 nuclear plant, Tokyo Electric Power Co. announced on March 10.

According to the plant operator, there are two layers of barriers around the groups storage tanks built

to hold radioactively contaminated water generated at the shattered nuclear station. The problem was
first detected on the morning of March 10 by a TEPCO worker on a regular patrol around the storage tank
group, who noticed the depthof rainwater collected between the outer and inner barriers had dropped by
about 5 centimeters. The water valves in the outer barrier were closed, and the worker found two puddles
forming outside the perimeter.

TEPCO stated that analysis of water sampla®in five points between the inner and outer barriers found
contamination of up to 8,300 becquerels of beta radiatioremitting material per liter. The utility said that

the water that had leaked through the barriers- likely through the tie holes in tarpsthat have been

lashed together-- was being absorbed into the ground and was not flowing to the ocean. TEPCO also
suggested that the base of the barriers could be damaged. The barriers range from 30 to 50 centimeters
tall.

"There is no change in the watelevels in the tanks, so this contaminated water leak is not from the tanks
themselves," the TEPCO announcement stated.
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Hundred of tons of radioactive water seep into soil (2)

March 11, 2015

Another contaminated water leak found at Fukushima nuke plant
http://mainichi.jp/english/english/newsselect/news/20150311p2a00m0Ona003000c.html

Some 747metric tons of contaminated rainwater has leaked from a water storage tank area at the
Fukushima No. 1 nuclear plant, Tokyo Electric Power Co. announced on March 10.

According to the plant operator, there are two layers of barriers around the groups of@age tanks built

to hold radioactively contaminated water generated at the shattered nuclear station. The problem was
first detected on the morning of March 10 by a TEPCO worker on a regular patrol around the storage tank
group, who noticed the depth ofainwater collected between the outer and inner barriers had dropped by
about 5 centimeters. The water valves in the outer barrier were closed, and the worker found two puddles
forming outside the perimeter.

TEPCO stated that analysis of water samples frofive points between the inner and outer barriers found
contamination of up to 8,300 becquerels of beta radiatioemitting material per liter. The utility said that

the water that had leaked through the barriers- likely through the tie holes in tarps that have been

lashed together-- was being absorbed into the ground and was not flowing to the ocean. TEPCO also
suggested that the base of the barriers could be damaged. The barriers range from 30 to 50 centimeters
tall.

"There is no change in the waterdvels in the tanks, so this contaminated water leak is not from the tanks
themselves," the TEPCO announcement stated.

Toxic waste water out of control

Contaminated wastewater yet to be controlled
http://www3.nhk.or.jp/nhkworld/english/news/20150311_26.html
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Contaminated wasewater continues to accumulate at the crippled Fukushima Daiichi nuclear plant in
northeastern Japan.

The amount is increasing by about 350 tons a day as groundwater seeps into the plant's No.1 through
No.4 reactor buildings and mixes with highly radioative wastewater pooled there.

The plant's operator, Tokyo Electric Power Company, or TEPCO, pumps up the wastewater to store it in
tanks. 600,000 tons, including processed water, is stored at the facility. This plus wastewater pooled in the
buildings brings the total to 680,000 tons.

The government and TEPCO have been pumping up groundwater to keep it out of the plant, and releasing
it into the sea since last May. They say this has reduced the daily inflow of groundwater by about 100 tons.

Also underway are efforts to keep groundwater out of the site by freezing soil around the buildings and

surrounding them with a wall of ice 1,500 meters long. TEPCO plans to start making the ice wall this
month.

But a plan to pump up groundwater from a monitoing well near the buildings, filter it and release it into
the sea has been fiercely opposed by local fishers.

TEPCO has installed 3 systems to remove almost all radioactive substances from the wastewater. But
their processing rate remains below an inial estimate.

The utility had planned to finish processing the water this month, but gave up on doing so. It now

estimates that removing some of the radioactive substances will take until May. The water must then be
reprocessed, to lower risks.

It was revealed last month that contaminated rainwater that had pooled on the roof of the No. 2 reactor
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building had been leaking out to sea through a drainage channel.

TEPCO knew as far back as April last year that radiation levels in the channel rose evang it rained.
The firm's failure to disclose this has drawn strong protests from local fishers and municipalities.

March 12, 2015

30-fold radiation spike in groundwater after leak

Groundwater radiation levels surge after leak
http://www3.nhk.or.jp/nhkworld/english/news/20150312_11.html

The operator of the Fukushima Daiichi nuclear plant says levels of radioactive material in groundwater
have surged ®-fold, apparently after contaminated rainwater leaked outside a barrier.

Workers at Tokyo Electric Power Company, or TEPCO, discovered the problem on Tuesday at an area in
the hillside part of the complex where radioactive water is stored in tanks.

TEPCO says rainwater that is pooled outside the double barrier surrounding the complex had spread and
apparently seeped into the ground.

The company estimates the leak at about 750 tons of rainwater, and it says levels of beta-eayitting
substances inwater inside the barrier registered a maximum 8,300 becquerels per liter.

On Wednesday, TEPCO measured 11,000 becquerels per liter in groundwater from nearby monitoring
wells. That's up from 370 becquerels on Monday, the day before the leak was found.

The utility says it does not know yet if the contaminated rainwater has seeped into the Pacific Ocean. It
says the water leaked from seams in the barrier.

Trying to keep stress levels down
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Nuclear Watch Stress on The Front Lines of Fukushi@ilaanup
http://imww3.nhk.or.jp/nhkworld/english/news/nuclearwatch/20150312.html

Four years ago, crews at Fukushima Daiichi in Japan were racing to keep the nucfdant from spiraling

out of control following the earthquake and tsunami. Today, that sense of urgency has dissipated. But the
situation remains serious as workers juggle a host of problems as they decommission the facility. Given
the risks involved, hedth concerns and other worries weigh heavily on their minds.

Fifty-one-year-old Mitsuhiro Maeda has been working for more than 20 years as an electrical contractor at
the Fukushima Daiichi plant.

Before the accident, he supervised 30 workers and took e in his contribution to the plant. "l felt we

were helping Japan," he recalls. "We were generating electricity, and supporting the country."

Maeda rushed to the plant when he heard about the accident. He worked on restoring external power,
which was crucial in cooling the reactors and averting an even bigger disaster. "Someone had to restore
power at the Daiichi plant. | just acted because it was my duty," he says.

Working in the aftermath of the disaster, he was exposed to the maximum permissible amaduof

radiation. Health and safety restrictions prevent him from returning to Daiichi until next year.

Every day about 7,000 workers help decommission the reactors. In heavy protective clothing, they carry
out such tasks as collecting and storing contamied water. However, the decommissioning work is
expected to take up to 40 years to complete. Keeping stress levels down and morale up is proving difficult.
Maeda says a change of mood has definitely come over his staff. He also says it's getting harderdmew
skilled workers. His company now has only on¢hird the number of experienced workers it had before

the accident. "If it carries on like this, we'll go out of business," he says.

Four years after the disaster, the decontamination of land arounithe plant continues. But it is hard to
predict when places like Maeda's hometown of Namie will be habitable again. He says many residents are
losing hope of returning home.

Maeda is helping decommission the reactor out of a sense of duty to his hometows,says he sometimes
loses his faith in the future and is starting to doubt whether it's a good idea to continue his business. We
need to figure out how to pass on this responsibility to the next generation. Otherwise | can't see a clear
future for the power plant," he says.

Reducing the risk of radiation and improving the working environment is important, but these efforts are
not enough to secure workers over the londerm. Those on the front lines, like Maeda, also need to have
motivation and hope.

March 13,2015

Water contamination caused by radioactive soil?

TEPCO suspects radioactive soil at nuclear plant source of rainwater contamination
http://mainichi.jp/english/english/newsselect/news/20150313p2a00m0na013000c.html
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A contaminated rainwater leak reported at the crippled Fukushima No. 1 Nuclear Power Plant earlier this
week might have been caused by radioactive soil that had been leittreated since 2012 plant operator
Tokyo Electric Power Co. (TEPCO) said.

TEPCO reported on March 10 that approximately 747 metric tons of contaminated rainwater has leaked
from barriers (30-50 centimeters in height) built around water storage tanks that hold radioactively
contaminated water generated at the nuclear plant. Folleing the rainwater leakage, some 11,000
becquerels of beta emitting radioactive materials, such as strontiuri0, were detected per liter of
underground water around the water tank area, suggesting the possibility of contamination in
underground water.

Acoording to the utility, high doses of radiation-- up to 35 millisieverts of beta rays per hour- were
measured at an area outside the barriers on March 1The soil in the area had absorbed some 100 tons of
highly contaminated water when it leaked in 2012 A TEPCO representative says the utility may have
failed to collect all the contaminated soil in the area.

TEPCO is beefing up the monitoring system at the shattered nuclear plant to find out the extent of the
rainwater leak. A utility official commented, "There is no leakage from the storage tanks, and the
underground water will not flow into the ocean."

March 16, 2015

TEPCO promises to reduce exposure

TEPCO: Annual radiation dose can be cut
http:/imwww3.nhk.or.jp/nhkworld/english/news/20150316_26.html

The operator of the Fukushima Daiichi nuclear power plant says it will be able to reduce the annual
radiation exposure at the plant compound to below the limit seby Japan's nuclear regulators.

Tokyo Electric Power Company says it will be able to cut the figure to less than one millisievert by the end
of this month. This will be in line with an order issued by the Nuclear Regulation Authority.

The company sayg a close study of a future plan to deal with tainted water shows that it will be able to
reduce radioactive materials in about 80 percent of the water within this month.

About 600,000 tons of highly radioactive water from reactor buildings has been sted in tanks within the
plant compound.

Experts say workers would be exposed to about 3.5 millisieverts of radiation from the tainted water in
the tanks if they stayed on the compound for a year.

TEPCO has also set a new goal of treating most of thmted water at least once by end of May. The
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company had initially set an endof-March deadline for treating the water.

At the moment, about 7,000 people work at Fukushima Daiichi every day as they prepare to scrap the
reactors and deal with radioactve water.

Their work environment is expected to improve if radiation exposure from the tainted water drops. But
some radioactive substances will remain in the water even after being treated.

TEPCO delays making ice walls
http:/Amww3.nhk.or.jp/nhkworld/english/news/20150317_02.html

Tokyo Electric Power Company has postponed a project designed to keep groundwater out of the
Fukushima Daiichi niclear plant, where it is trying to reduce the buildup of contaminated water at the
site.

The company was planning to freeze soil around the crippled reactor buildings in order to create an
underground wall of ice a kilometer and a half long.

The work was slated to start this month, but was postponed by one month following the accidental deaths
of workers in January.

Work has scheduled to begin to freeze soil in one section, between the plant and a hill.

But TEPCO says it has not yet asked theabear regulator for permission to freeze another section
between the plant and the sea, and it is unclear when the full frozen wall will be completed.

The buildup of radioactive water is another problem the utility is facing. TEPCO said it would process
600,000 tons of tainted water by the end of May. Now it says that 20,000 tons, including much amount of
seawater, will not be finished by that time.

March 17, 2015

TEPCO will miss deadline of water decontamination

Tepco to mis May deadlineto treat 20,000 tons of Fukushima radioactive water

http://lwww.japantimes.co.jp/news/ 2015/03/17/national/tepco -to-miss-may-deadline-to-treat-20000-
tons-of-fukushima-radioactive-water/#.VQgl1fuF1Cos
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JIJI

NARAHA, FUKUSHIMA PREfTokyo Electric Power Co. said some 20,000 tons of radioactive water at the
Fukushima No. 1 nuclear plant wilbe left untreated as of May, missing its cleanup target.

Tepco cited the presence of relatively high levels of seawater -derived substances, including
magnesium, and therefore it will take several more months to treat that portion of the

contaminated wat er. The affected water represents 3 percent of the 600,000 tons of tainted water
stored at the plant.

The rest of the contaminated water is expected to be treated by that month using either the Advanced
Liguid Processing System, or ALPS, which can drastily reduce levels of 62 radioactive substances, or
another system capable of removing strontiurs@0, a radioactive isotope that is particularly harmful for
human health.

Tepco presented the estimates at a meeting Monday with the government held in Narakakushima
Prefecture.

The plant operator initially targeted completion of the treatment of all radioactive water by the end of this
month, but it pushed back the deadline to May due to a lower than anticipated running rate of the ALPS
system.

Tepco will show later how long the water cleanup work will be prolonged, a senior company official told
reporters after the meeting.

Also at the meeting, Tepco said it will likely be able to start freezing soil around the four shattered reactor
buildings in April. The utility hopes to form an underground ice wall to block the inflow of groundwater

ET O1T OEA EAAEI EOEAOG6 AAOAI AT OO AT A OEOO OOAI OEA
The soil freezing had been initially planned to start this moth, but preliminary work was suspended for
about a month amid safety checks following the death in January of a plant worker in an accident.

More precise radiation measurements from the air

Measuring radiation from airship
http://iwww3.nhk.or.jp/nhkworld/english/news/20150317_37.html

A research team at Fukushima University has developed a system to measure radiation levels on
mountains using anairship.

The group showed the system to media on Tuesday.

The 14meter-long unmanned airship has 2 devices on its bottom that measure radiation levels and types
of radioactive substances on the ground.

The craft took off from the university and sbwly circled a mountain in the suburbs of Fukushima City to
take measurements.
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The group says the system is expected to obtain data more accurately than airplanes because airships can
fly lower and more slowly.
The state uses airplanes to measure radian from the air.

The system is expected to show where radioactive substances traveled from and accumulated after the
accident at the Fukushima Daiichi nuclear power plant in March 2011. The group hopes it will help
develop efficient methods for decoraminating mountains.

Team leader Professor Akira Watanabe says providing scientific data is the first step in ensuring a sense
of safety, so his team will work to carry out precise measurements.

On Tuesday, strong wind blew the airship off its initily planned route, reportedly causing it to fall in a
mountain forest. The team faces thehallenge of achieving stable flight in windy and other poor weather
conditions.

March 19, 2015

Confirmed by muons: No more fuel in Nol core

Images show o fuel inside No.1 reactor core
http:/iwww3.nhk.or.jp/nhkworld/english/news/20150319_34.html

Researchers say Xay-like photos of a crippled reactor at the Fukushima Daifd plant have confirmed
that no nuclear fuel remains in the reactor core.

The finding supports the result of a simulation suggesting most of the molten fuel penetrated the core's
base.

Nuclear fuel in 3 of the plant's 6 reactors melted down in the Mah 2011 nuclear accident at the plant.
But extremely high radiation levels have prevented experts from locating and determining the state of the
molten fuel.

Experts from the High Energy Accelerator Research Organization and other institutions have seeded

in taking X-ray-like photos of the plant's No.1 reactor

Since February, they have been using a type of elementary particle called the muon to get a peek inside
the reactor, instead of using Xay technology. The particles are created when cosmiays collide with the
Earth's atmosphere.

The experts found nuclear fuel inside a storage pool located beside the No.1 reactor. But they did not find
fuel inside the core of the reactor where the meltdown took place.
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The finding confirms the result fom an earlier computer simulation that suggested most of the fuel in the
reactor core likely melted and fell through the bottom into the containment vessel housing the core.

Experts say the finding that most of the fuel had leaked out of the reactor @underlines the difficulties
faced in scrapping the reactor.

March 20, 2015

TEPCO confirms all fuel melted in No.1

TEPCO believes nearly all nuclear fuel melted in Fukushima reactor
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201503200050

Observation image of nuclear fuel

An artist’s rendition of inside reactor
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Containment
vessel

Note: An internal image of the Fukushima No. 1
reactor taken from the northwestem side

Source
International Research insttute for Nudiear Decommissioning Reactor building

By TSUYOSHI NAGANO/ Staff Writer

Tokyo Electric Power Co. said almost all the nuclear fuel in the No. 1 reactor at the Fukushima plant likely
melted in the aftermath of the 2011 Great East Japan Earthquake and tsunami.

The plant operator said March 19 that internal observations of the ®ector building using cosmic rays
reinforce earlier suspicions that all the fuel had melted and dropped to the bottom of the containment
vessel.

Direct observations have been impossible because high radiation levels are preventing workers from
approachingthe damage inside the No. 1 reactor building.
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TEPCO and the International Research Institute for Nuclear Decommissioning (IRID) have been working
since February to study the interior of the reactor building at the Fukushima No. 1 nuclear plant.

The studyuses special equipment to examine muonssubatomic particles generated when cosmic radial
rays collide with the atmosphere-that have passed through the reactor building to produce images
similar to an Xray.

Although muons can pass through concrete aricon, they are blocked by highdensity materials, such as
OOAT EOI h OEAOAAU AOAAOGET C A OOEAAT xd6 1 &£ 1 0AlI AAO
The muon observation method has been used to study the inside of a volcano and the interior of ancient
Egyptian pyramids.

The images of insidghe No. 1 reactor did not show any nuclear fuel shadows around the reactor core,
indicating that all fuel melted and fell to the bottom of the containment vessel after the earthquake four
years ago.

The latest findings corroborate the results of an earir computer prediction. However, muon observation
is unable to detect objects smaller than 1 meter or see through the lower parts of the containment vessel.
TEPCO said it will continue observation efforts to make clear what happened inside the reactor.

TEPCO releases 'sd@ough’ image of Fukushima reactor
http://mainichi.jp/english/english/newsselect/news/20150320p2a00m0Ona013000c.html

Tokyo Electric Power Co. (TEPCO) released a "gbeough” image of the No. 1 reactor at the Fukushima
No. 1 Nuclear Power Plant on March 19, suggesting that most of the nuclear fuel was no longer in the
reactor.

The image was taken with muons, which arereated when cosmic rays hit the Earth's atmosphere. Muons
pass through substances like concrete but are absorbed by highly dense material like nuclear fuel.

The image was taken from Feb. 12 through March 10. The inside of the reactor's pressure vesseichvh
holds the nuclear fuel, showed as white, meaning that most of the fuel was gone. The muons should have
shown the presence of fuel rods around one meter or longer.

The image supports the calculations by TEPCO and others that most of the fuel meltedauhe reactor. It
marks the first time the interiors of the Fukushima plant's reactors have been directly photographed. In
the future, TEPCO plans to insert a camesgguipped robot into the lower part of the containment vessel

to look for the melted fuel

TEPCO confirms nearly all fuel melted in Fukushima No. 1 unit
http://mainichi.jp/english/english/newsselect/news/20150320p2g00m0dm028000c.html

TOKYO (Kyodo}- Tokyo Electric Power Co. said Thursday it has confirmed that nearly all fuel in the No. 1
reactor at its Fukushima Daiichi nuclear power plant has melted and fallen into the containment vessel,
through analysis using elementary particlexalled muons.

The result marks the first confirmation of a meltdown of the reactor in the wake of the March 2011
massive earthquake and tsunami.
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The utility plans to use the analysis result to devise methods for removing the melted fuel, the most
difficult hurdle in decommissioning the plant.

Muons are elementary particles that form from the cosmic radiation reaching the Earth from space.
While muons penetrate most matter, they change direction in the face of uranium in nuclear fuel.

The analysis has been made since February with two measuring equipment units utilizing the nature of
muons.

Tepco confirms nearly all fuel melted, sankanvessel, in Fukushima No. 1 unit

http://lwww.japantimes.co.jp/news/2015/03/20/national/tepco  -confirms-nearly-fuel-melted-sank-
vesseHukushima-1-unit/#.VQtLEuF1Cot

Tokyo Electric Power Co. said Thursday it has confirmed that nearly all fuel in reactor 1 at its Fukushima
No. 1 nuclear power plant has melted and fallen into the containment vessel, thugh analysis using
elementary particles called muons.

The result marks the first confirmation of a meltdown of the reactor in the wake of the March 2011
massive earthquake and tsunami.

The utility plans to use the analysis result to devise methods for reoving the melted fuel, the most
difficult hurdle in decommissioning the plant.

Muons are elementary particles that form from the cosmic radiation reaching the Earth from space.
While muons penetrate most matter, they change direction in the face of urium in nuclear fuel.

The analysis has been made since February with two measuring equipment units utilizing the nature of
muons.

Meltdown at No.1 confirmed

erratum (March 21, 2015) from Gordon Edwards:

In a very recent email about the Muon Scan at Fukushima showing the Complete Meltdown of Unit 1, |
incorrectly stated that "workers have only now finished building the largest mobile structure every
constructed -- an enormous containment shell that will slide on concrete rails to fit tigh tly over the
damaged Chernobyl reactor”. In fact the construction is not yet finished, but it was expected to be
finished and fitted over the Chernobyl reactor in the summer of 2015. Apparently, according to World
Energy News, that target date has nolween pushed forward to the end of 2017Sorry for the error. The
enormous and highly sophisticated steel structure is called the "New Safe Confinement'stands110m
high, and it is 250m wide and 150m long, weighing in at 30,000 tonne#. is currently being assembled
600m away from the damaged reactorThis allows the workers to work for 40 hours a week without
exceeding the radiation exposure limits for atomic workers.Once it is finished the entire massive
structure will be "slid" along concretetracks to fit over the old crumbling sarcophagus.lt is called a
"Confinement” structure rather than a "Containment" structure because it is not designed to hold in hot
pressurized gases as reactor containments are required to do, but simply to confiredioactive solids and
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dusts and vapours that may be stirred up during an inadvertent collapse of the existing sarcophagus or of
the damaged reactor building itself, or by the radioactive demolition work that will be taking place inside
the New Safe Confinment structure. Seéhttp://tinyurl.com/owz9bwo

Background: March 20,2015

It has long been known that three of the reactor cores at the Fukushima Dai -ichi nuclear station
suffered meltdowns. In Units 1, 2 and 3, the nuclear fuel inside the reactor core, -- made mostly of
uranium and plutonium oxides, and the fuel cladding, made of zirconium metal -- over-heated and
melted at a temperature of 5000 degrees F (2800 degrees C).

The resulting mass of molten core material is called "corium"”. The question in many people's minds
has been, how far did this molten material go? Did it collect and resolidify at the bottom of the
reactor vessel? Or did it melt ri ght through the reactor vessel and resolidify at the bottom of the
containment vessel? Or did it melt even further, perhaps right through the floor of the reactor
building into the ground below -- as the core of the Chernobyl reactor did in 19867

Muon tomography is a technique developed in 2003 for obtaining a three -dimensional image of the
internal distribution of very heavy elements (like uranium and plutonium) inside several thick -
walled and otherwise impenetrable containers. This technique is well -suited to get a picture of
where the fuel in a melted -down nuclear reactor might have gone after a major meltdown accident
like the Fukushima disaster.

Muon tomography is a slow process requiring months of effort, harnessing extremely the energeti ¢
muons that are produced when cosmic radiation from outer space collides with air molecules in the
Earth's atmosphere, and directing those muons through the core of the reactor, painstakingly

building up a picture, in sections, of where the fuel is. Muons are much more penetrating than x -rays,
and they are particularly good at picking out the heaviest elements while ignoring the lighter

elements found (for example) in the walls of the containment structures.

Well the results are in for Unit 1, and the answer is -- there is no fuel in the core at all. The reactor
vessel is devoid of fuel. It has all melted or dripped through the bottom of the reactor vessel, and it is
still unknown where it has all gone to. We are talking about 150 tonnes of very heavy, intensely
radioactive material, that has melted like candle wax and simply dripped away.... Time will tell
whether the same is true for Units 2 and 3.

At Chernobyl, where the core of the reactor melted right down into the ground almost 30 years ag o,
workers have only now finished building the largest mobile structure every constructed --an
enormous containment shell that will slide on concrete rails to fit tightly over the damaged

Chernobyl reactor so that now, three decades after the accident, workers in Ukraine can begin the
long and difficult job of dismantling the reactor building and recovering and packaging the many
tonnes of highly radioactive corium from its underground  cavity.

Gordon Edwards.
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Muon scans confirm completeeactor

meltdown at Fukushima Reactor #1
By Joel Hruska, Extreme Tech, March 20, 2015

http://tinyurl.com/I6I3pxa

The Tokyo Electric Power Company (TEPCO) has announced that its muon tomography scanning efforts at
&OEOOEEI A EAOA AT OT A ZAOOEOh AT A Al 1 £ZEOI AA OEAO 1 OAI
following the earthquake and tsunami that struck Jaan on March 11, 2011.

Thus far, themuon tomography scan€ A OAT 8 O O A Gyhhatisdetistddndloeanbp crews

x] OEET ¢ AO &OEOOEEI A AEAT 860 AgpAAO8 "OO OEAO AT AOT ¢
OAEAT U Al AAT OEA OEOA AT A AEODPI OA 1T &£ OEA EECEI U OA/
Presaire Containment Vessel, or PCV, is to first map out what melted within the core and where the flow

went afterwards.

&OEOOEEI AGO 5T EO v OAAAOT O AAEI OA AT A A&EOAO

Muon tomography was used to scan the damaged reactor because muons can penetrate materials that

absorb other imaging wavelengths, like Xays, in their tracks. Muons have also been used to image

buildings and structures like the Great Pyramid in a searclof secret chambers, and to examine volcano

i ACi A AEAI ARAOO & O AOGEAAT AA | Ay Hdioh iE achdllydmok (k&MWOET T O 8
OEOET T h A@AADPO -sadthoughtedd@estrickoh.] A AAT § O
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The image below shows a beforand-after shot of what a reactor looks like in normal operation and then
after partial meltdown has begun. Note tht the water level inside the Reactor Pressure Vessel (RPV) has
dropped and the rods are melting as a result. This began to happen in Reactor #1 within hours of the
tsunami. Subsequent analysis over the past few years has confirmed that there seemed todry little
nuclear fuel remaining inside the RPV. Maybe.

Did Fukushima suffer a metirough at Reactor #17?

After first denying that a meltthrough had occurred, TEPCO later changed its tune and said that it most
likely had, at least at Reactor #1. This gans that molten corium flowed completely through the RPV and

ET O OEA o#6 AAZ OA AAEI ¢ OOi DBDAA AU OEA OAOAOAI
entirely settled question, however, since radiation measurements and water testing have noufad the
isotope levels that would be expected if the majority of the corium were in direct contact with the

concrete layer beneath the PCV. Ordternate theory is that the seawater that was pumped into Reactor

#1 after the disaster may have cooled the corium before it finished burning through the reactor pressure
vessel.
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SAAT O 1 EEA OEA AAT OA APPAAO @hrough GcbubrédmGrthd %0 #/ 6 O DI OF
I OCAT E Wdstwérthiheds@nd understanding of the conditions at Fukushima Daiichi have been called
into question multiple times since the accident. Conditions at the facility have been repeatedly
misrepresented (or were simply inaccurate), and the company ignored multiple safety reportsd

warnings that the plant was vulnerable to a tsunami in the first place.

What happened to the fuel rods is more than an academic question. Reactor #1 contained an estimated
125 tons of uranium dioxide, zirconium, steel, boron carbide, and inconel, anadiing out where the

corium flowed is critical. TEPCO has announced that unlike Chernobyl, which is slowly being sealed inside
a layer of concrete, they intend to scrafdismantle] reactor Daiichi 1, 2, 3, and 4. This makes it particularly
critical to understand where the coriumisin order to facilitate its eventual removal. The scrapping
process[final decommissioningjs alongonee EO81 1 OAEA -40lyead © nEH, &ndthed o T

AT T PAT U xT11 80 [nibieA] @éctodukluntiidnlye@rs dter the accident.

Muon scan can lead to vging conclusions

Muon scan gives det&d, but incomplete, look at meltdown of No. 1 reactor
http://lwww.japantimes.co.jp/news/2015/03/20/national/tepco  -confirms-nearly-fuel-melted-sank-
vesseHukushima-1-unit/#.VQ1Ds-F1Cos

AFRJIJI

Confirmation this week that all the fuel inside one of the FukushimaMo p BI1 AT 66 0 AOT EAT O,
since melted leaves its operator with the tricky task of eventually scooping it all out, experts say.

47T EUT %l AAOOEA 01T xAO #1718 OAEA 4EOOOAAU EO EAA PAOAE
O4EA OAOOI 6O OAAEEZEOI AA 1 00 mabddnBunt@GueldadmAlBediBided AET C
OEA 1T OAl AAO POAOOOOA OAOOAI 6ho OAEA (EOT OEE - EUATT T
O" hére Has been no evidence that the fuel has melted through the nuclear containment

buildings and reached the outer environment hé - EUAT T OAEAS

However, the scare based on tomography imaging that made use of elementary particles called muons

2 did not look at the bottom part of the reactor, where the molten fuel would have pooled. So some

experts suggested thattiwas not possible to tell whether the fuel had indeed been contained.

4EA £OAT OT A0 AOA ET OOAT T AA OEA OAAAOI 060 POAOOOOA
containment vessel. These rods generate the heat used to drive steam turbines anddarce electricity but

must be submerged at all times to avoid melting.

OnOAT OOAT 1 Uh 4APAT EO AEIETC OI OAi TP 10060 OEA 1Al O
as was done at Chernobyl in the former Soviet Union, Miyano said.

Muons, which continually shower the earth from space, penetrate solid objects to a greater depth than x

rays. The rate at which they pass through a material indicates its density and helps scientists to identify it.

Since muons move more slowly through relativelglense plutonium and uranium fuel than through the

reactor vessel itself, mapping their trajectory can reveal exactly where the fuelis| O E O1 6 08
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March 2011 after the Pacific coast of Tohoku was swamped by huge tsunami. The blackout triggered a

triple core meltdown.

The decommissioning process at Fukushima is expected to take three or four decades.

WIDAOOO OAU OEA 1 AGAOGO O AGodthed @erdin lihe witEerliet eRpbdafiodd. 06 O
(We presume that despite the meltdown, the fuel is still in the containmentvessel ho6 OAEA 47111
Ito, a spokesman for the International Research Institute for Nuclear Decommissioning, a specesdearch

unit involved in dismantling the troubled plant.
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contaminated water being generated by the process.

While the quake and tsunami that triggered the maimade nuclear crisis killed almost 19,000 people,
mostly by drowning, no one is officially recorded as having died as a direct result of the meltdowns at
Fukushima, though indirect deaths related to the disaster continue to climb.

However, tens of thousands of people remain displaced because of radioactive conitaation around the
plant, andscientists warn that some settlements may have to be abandoned forever.

March 21, 2015

Information about reactor no.2 (Nagoya University)

Cosmic beams reveal melted core inside Fukushima No. 2 reactor
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201503210033

Researchers harnessingosmic rayshave discovered that all of thenuclear fuelinside the No. 2 reactor at
the Fukushima No. 1 nuclear power plant melted in the aftermath of the 201laghquake and tsunami.
The Nagoya University teanilooked into" the interior of the reactor using special equipment to examine
subatomic particles known as muons passing through, producing images similar to ara§.

The researchers also used the methoi study the core of the No. 5 reactor, which did not enter a critical
state after the facility was overcome by the tsunami generated by the Great East Japan Earthquake.
As the images showed fewer signs of substances inside the No. 2 reactor compared withNo. 5 reactor,
the team concluded that the fuel inside the former had fully melted.
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March 23, 2015

TEPCO must analyse causes of failures

March 23, 2015

TEPCO urged to probe troubled projects at plant
http:/Amww3.nhk.or.jp/nhkworld/english/news/20150323_37.html

Japan's Board of Audit says the operator of the damaged Fukushima Daiichi nuclear plant needs to seek
compensation from companies that engaged ifailed projects to reduce the buildup of contaminated
water at the plant.

The Board of Audit has pointed out for the first time issues related to Tokyo Electric Power Company's
spending on dealing with the contaminated water.

The Board mentioned oneof TEPCO's projects. The utility once tried to freeze contaminated water in
underground tunnels to stop the inflow of highly radioactive water from reactor buildings. But the plan
failed, and TEPCO officials adopted a method of pouring cement into the fied tunnels.

They say they had conducted experiments beforehand on the plan to freeze contaminated water.

But the Board says that if the final outcome was different from the results of the experiments, the utility
should fully analyze the cause and uséfor future experiments.

The Board points out other problems as well. These include shutting down a French water treatment
system due to malfunctions only 3 months after the start of its operation. The system, which cost more
than 250 million dollars, was introduced 3 months after the March 2011 accident.

In 2013, TEPCO was forced to stop using underground water tanks due to leaks just 2 months after their
construction. The utility is also being forced to replace its contaminated water tanks witheamless ones

due to leaks.

The Board of Audit says the issue of contaminated water may take a long time to resolve. It says TEPCO
should analyze the causes of the problems to prevent similar incidents from happening.

The Board also urges the utilityto take measures to seek compensation from the operators of the
troubled projects.
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March 24, 2015

A big waste of (taxpayer) money!

Board of Audit: Billions of yen wasted in Fukushima No. 1 cleanup

http://lwww.japantimes.co.jp/news/2015/03/24/national/board  -of-audit-billions -of-yen-wasted-in-
fukushima-no-1-cleanup/#.VRKC8uF1Cos

by Mari Yamaguchi
AP

Government auditors saylTepco has wasted more than a third of the ¥190 billion in taxpayer money
allocated for cleaning up Fukus hima No. 1.

A Board of Audit report describes various expensive machines and untested measures that ended in
failure. It also says the cleanup work has been dominated by one group of utility, construction and
electronics giants despite repeated calls famore transparency and greater access for international
bidders.

Tokyo Electric Power Co. spokesman Teruaki Kobayashi said all of the equipment contributed to
stabilizing the plant, even though some operated only briefly.

Some of the failures cited in theeport:

French import: Among the costliest failures was a ¥32 billion machine made by French nuclear giant
Areva SA to remove radioactive cesium from water leaking from the three wrecked reactors.

The trouble-plagued machine lasted just three months antteated only 77,000 tons of water, a tiny
fraction of the volume leaking every day. It has since been replaced with Japanese and American
machines.

Salt removal: Sea water was used early in the crisis to cool the reactors after the normal cooling systems
failed.

Machines costing ¥18.4 billion from several companies, including Hitachi GE Nuclear Energy, Toshiba
Corp. and Areva were supposed to remove the salt from the contaminated water at the plant.

One of the machines functioned only five days, and thengest lasted just six weeks.

Shoddy tanks: Tepco hurriedly built dozens of storage tanks for the contaminated water at a cost of ¥16
billion.

The shoddy tanks, using rubber seals and assembled by unskilled workers, began leaking and some water
seepedinto the ground and then into the ocean. The tanks are now being replaced with more durable
welded ones.

Giant underground pools: A total of ¥2.1 billion was spent on seven huge underground pools built by
Maeda Corp. to store the contaminated water. Thdgaked within weeks, and the water had to be
transferred to steel tanks.

Unfrozen trench: A ¥100 million project to contain highly contaminated water in a maintenance tunnel
by freezing it failed because the water never completely froze.
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Tepco subsidiaryTokyo Power Technology even threw in chunks of ice, but eventually had to pour in
cement to seal the trench.

See also

¥189 billion in public money spent on Fukushima cleanup so far

http://lwww.japantimes.co.jp/news/2015/03/23/national/%C2%A5189  -billion -in-public-money-spent-
on-fukushima-cleanup-so-far/#.VRALa-F1Cos
and

TEPCO urged forobe troubled projects at plant
http://www3.nhk.or.jp/nhkworld/english/news/20150323_37.html

March 27, 2015

Gates of No0.3 storage pool out of position

Fuel pool gates found shifted at Fukushima plant
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the disabled Fukushima Daiichi nuclear plant says 2 iron gates that keep cooling water
inside a spent fuel pool were found to be out of position.
Tokyo Electric Power Compan officials saythis could affect the removal of debris.

The utility has been using an underwater camera to examine the condition of about 560 units of spent
nuclear fuel inside the No.3 reactor storage pool.

TEPCO officials said on Thursday that bloof the iron gates in the pool had shifted from their original
positions.

They say he inner gate was likely damaged by a large machine that fell into the pool.

The operator says itwill examine if removal of the machine from the pool may trigger wier leaks.
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The utility plans to remove the machine in April and will start removing nuclear fuel by the end of
September.

No0.3 storage pool

Fukushima rod handler blocking speffitel pool of unit 3: Tepco

http://lwww.japantimes.co.jp/news/2015/03/27/national/debris  -posesrisk-spent-fuel-pool-gate-
fukushima-1s-reactor-3-tepco/#.VRUsVuF1Cot

Kyodo

Tokyo Electric Power Co. has disclosed that a @6n piece of machinery debris might be resting on the
inner gate of a spenifuel pool in reactor 3 of the Fukushima No. 1 power plant and that the gate is slightly
out of position.

Tepco saidThursday that a fuethandling machine dislodged by the March 2011 quake, tsunami and triple
core meltdown is touching one of two gates that stand between the pool and the reactor containment
vessel.

The utility confirmed by underwater camera thatboth of the 8 meter-high, 1.6meter-wide gates are
slightly out of position but said the pool remains properly sealed due to water pressure and does not
appear to be leaking.

A plan to remove the debris is bing hammered out. If the gates are damaged, it might trigger a water leak
from the pool, which contains 566 spent fuel assemblies, the utility said.

Tepco was planning to finish debris removal at the No. 3 reactor pool by the end of June and start
removing the old fuel rods by the end of September. Tepco said it is not clear whether the latest setback
will change that.

Setback of No.3 spent fuel removal

Setback at Fukushima No. 1 plant threatens reactor 3 rod removal

http://lwww.japantimes.co.jp/news/2015/03/27/national/debris  -posesrisk-spent-fuel-pool-gate-
fukushima-1s-reactor-3-tepco/#.VRcgOuF1Cos

Kyodo

Tokyo Electric Power Co. has disclosed that a 36n piece of machinery debris might be resting on the
inner gate of the spent fuel pool for reactor 3 of the Fukushima No. 1 power plant and that the gate is
slightly out of position.

Tokyo Electric Power Co. has disclosed that a 36n piece of machinery debris might be resting on the
inner gate of the spent fuel pool for reactor 3 of the Fukushima No. 1 power plant and that the gate is
slightly out of position.
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Tepco said Thursday that fuekhandling machine dislodged during the March 2011 quake, tsunami and
meltdown-triggered hydrogen explosions is touching one of two gates that stand between the pool and
the reactor containment vessel.

The utility confirmed by underwater camera thatboth of the 8 meter-high, 1.6meter-wide gates are
slightly out of position but said the pool remains properly sealed due to water pressure artbes not
appear to be leaking.

A plan to remove the debris is being hammered out. If the gates are damagedhiight trigger a water leak
from the pool, which contains 566 spent fuel assemblies, the utility said.

Tepco was planning to finish debris removal at the No. 3 reactor pool by the end of June and start
removing the old fuel rods by the end of September.epco said it is not clear whether the latest setback
will change that.

New device to help locate melted fuel

New device to see through damaged reactor unveiled
http:/mwww  3.nhk.or.jp/nhkworld/english/news/nuclear.html

Mar. 27, 2015- Updated 12:35 UTC+1
A team of scientists has unveiled a new device that will help them get a clearer look inside reactors at the

Fukushima Daiichi nuclear power plant by usinglementary particles called muons.

The team, made up obfficials from Toshiba and the US National Los Alamos Laboratgishowed the
device to the media on Friday.

Studies are underway at the damaged plant to locate the melted fuel at 3 reactors ugsimuons.

The particles pass through various substances, but when they meet dense materials such as uranium,
they change course or are absorbed.

The new device uses muon detectors, each measuring 8 by 8 meters. The detectors will observe how the
courses of the particles change before and after they pass through the reactors, and use that to visualize
the substances inside.

Two devices will be installed for the No. 2 reactor, one on each side of it, later in the year.

The team says the resolutioroffered by the device is expected to be more than 3 times that of the
equipment that has been used by a Japanese institution to scan the No.1 reactor.

The institution said earlier this month that its scan, which uses only one small detector, found almao®
nuclear fuel inside the No.1 reactor core. That suggests that the fuel fell into the containment vessel.
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Toshiba official Haruo Miyadera sayshe new device will help scientists discover details on the location
and amount of the melted fueland cane up with ways to take it out.

March 28, 2015

A"sobering reminder "of what lies ahead of decommissioning

Technology that gives peek inside wrecked Fukushima reactors faces challenges

http://lwww.japantimes.co.jp/news/2015/03/28/national/technology  -that-gives-peek-inside-wr ecked
fukushima-reactors-faceschallenges/#.VRcf3F1Cos

& i b
Muon drift tubes are seen on a piece of equipment shown to journalists by Toshiba officials at its research
center in Yokohama on Friday. Using subatomic particles called muons, Toshiba saysdtit tubes detect
the muons and send data to electronic boards, which map images of the melted fuel in the Fukushima
reactors.

by Yuri Kageyama
AP
YOKOHAMA The cutting-edgetechnology was billed as a way to decipher where, exactly, the morass of
nuclear fuel might sit at the bottom of reactors in the Fukushima nuclear power plant that went into
multiple meltdowns four years ago.
But what went wrong, even in a simple demonsation for reporters Friday for the ¥500 million project,
was a sobering reminder of the enormous challenges that lie ahead for the decommissioning of the
Fukushima No. 1 facility.
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Muons are cosmic ray subatomic particles so tiny they go through almost ahyng except for secalled

heavy elements like uranium and plutonium used for nuclear fuel. They can help present a picture of

xEAOBO ET OEAA A1 1 AEAAOh-ramhdhbva izen@sed 16 sully the £gyptidnl A OT O
pyramids, the insides ofvolcanoes and ship cargo at ports.

The ideal scenario goes like this: Two giant walls more than two stories high will be set up right next to
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by sersors, can be analyzed. Such imageapping is possible because muons will bend at different angles,
depending on the material they hit.
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center, near Tokyoto show any image, even a moelp, from the muons.

All reporters got to see was the huge piece of equipment, metal with lots of wirings and blinking little

lights, in a giant garagdike building, and on its side, not straight up as it will be when puttuse at the

plant.

%WZDAOOO EAOA 111 ¢ OAEA OEAO xEAOGO AOOAEAI 4ter0O AAAI
the March 2011 tsunami crippled backup generators at Fukushima No. 1, setting off the worst nuclear

catastrophe since Chernobly Ukraine, in 1986.

No one knows where the molten fuel debris lies, and in what shape or state. Tokyo Electric Power Co.,

which operates the facility, has said it likely sank to the bottom of the plant. But the fuel could possibly

have escaped even beyahthe containment facility to the outside environment.

Tadashi Yotsuyanagi, an official in charge of the muon project at Toshiba Corp., acknowledged radiation

will be an obstacle for people doing the construction work to set up the walls. High exposurertdiation

is unhealthy? and sometimes fatal.

But once the image is relayed to a distant computer, studying that will not require people to be near

radiation, a plus of using muon technology for studying nuclear plants, according to Adrian Hillier, an

expert on muons at the STFC Rutherford Appleton Laboratory in Britain.

March.

The Japanese electronics giant, which owns Westinghouse Electric Co. ofil®., is one of the main
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technology from right after the disaster, with the help of the Los Alamos National Laboratory in the U.S.

But Yotsuyanagi acknoviedged the technology will not be able to get the complete image toward the

bottom of the reactor. He also said heavy radiation in the area would throw the sensors off, although that

can be figured into the calculations of the scattered muons.

David Ireland, a professor who heads the Nuclear Physics Group at the University of Glasgow, said muons

may be the only way to probe inside atomic reactors.
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March 31,2015

IAEA experts to check plant in April

IAEA will probe Fukushima Daiichi water leak
http://iww3.nhk.or.jp/nhkworld/english/news/nuclear.html

Experts from the UN nuclear agency will visit the damaged Fukushima nuclear power plant to examine the
handling of cortaminated water leaks by the plant's operator.

The International Atomic Energy Agency said on Monday the mission will visit Japan from April 17th to
the 21st at the request of the Japanese government.

Officials of the Tokyo Electric Power Company wibrief the experts on the leaks.

Workers were aware since last April that radiation levels in a drainage channel at the Number 2 reactor
building rose every time it rained. TEPCO has been criticized for its failure not to disclose the matter

earlier.

The IAEA experts are also expected to discuss how relevant information should be disclosed to the public
when any trouble hits the plant.

Tainted rainwater was found to have leaked out of a barrier surrounding tanks holding contaminated
water at the plant earlier this month.

The IAEA sent experts to Japan last month to check TEPCO's efforts to decommission the Fukushima
Daiichi plant that was severely damaged by the disaster in March 2011. The team was due to come up
with an official report by Tuesday, but the agency decided to send another mission instead following

recent revelations of trouble at the plant.

If you say so...
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ExU.S. nuclear chief says tritium water at Fukushima No. 1 can be dumped safely

http://www.japantimes.co.jp/news/2015/03/31/national/former  -u-s-nuclear-chief-saystritium -water-
at-fukushima-no-1-can-safely-be-dumped-in-sea/#.VRuWUOHwmMos

by Kazuaki NagataStaff Writer

A former chief U.S. nuclear regulator asserted Tuesday that the massive volumes of trititamnted water
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reduce the levels of radioactive tritium below the legal limit.
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said Klein, who once headed the U.S. Nuclear Regulatory Commission.

Tepco has been treating water stored at the plant with a system known as ALPS (Advanced Liquid

Processing System), Wich removes all radioactive materials except for tritium.

The processing has left the utility with vast amounts of water contaminated with heavy doses of tritium.

About 350,000 tons of the water is currently stored in hundreds of large tanks, each of whiposes a

potential leak risk.

Tepco has said the level of tritium in the water is between 1 million and 5 million becquerels per liter. The

legal limit for release to the sea is 60,000 becquerels.

Tritium has a half life of 12.3 years, so it would takdecades to die down to permitted levels if left

undiluted. The element is about onghousandth as radioactive as the isotopes cesiwib34 and cesium

137, according to Tepco.

Tepco said it has not decided yet what to do with the tritiurtainted water, as agovernment panel is

currently trying to figure out what options are available.

+1 AET OAEA EA O1 AAOOOAT AOG OEA T POETT O OAI AAOGA OE/!
local fishermen, but he is confident that the they will eventually age with his view.

He noted that fishermen in the past agreed to an equally controversial decision to discharge clean

groundwater pumped up at the site before it seeps into the reactor buildings and becomes contaminated.
Meanwhile, Tokyo Electric Power @. said Monday it will release all available radiation data associated

with the Fukushima No. 1 plant after facing criticism for failing to promptly announce leaks of radioactive

rainwater into the sea.

Tepco said it had a policy of disclosingadiation information for contaminated water stored at the plant

facilities if there is a risk of that water reaching the sea. This policy did not cover rainwater in drainage

ditches, however radioactive it might be.

The utility has been criticized for na promptly releasing information about radioactive rainwater when it

had data confirming leaks had taken place.

Information from Jiji added

E
;i
i

April 3, 2015
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Only dew after all

TEPCO attributes 'leak’ to dew
http://imww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the disabled Fukushima Daiichi nuclear power plant says a pool of liquid found on a
wastewater containeron Thursday is dew or rainwater, and did not leak from the container.

Tokyo Electric Power Company, or TEPCO, says 25 liters of liquid pooled on the container's lid, and that
some leaked from a vent when workers who found the liquid touched the containe

TEPCO saythe liquid contained strontium and other beta rayemitting substances at a rate of 3nillion
becquerels per liter, and radioactive cesium at 8,700 becquerels per liter. It says the wastewater, in
comparison, has concentrations reaching tesnof billions of becquerels.

The utility says the large discrepancy shows that the liquid idew or rainwater that absorbed
radioactive substances from the surrounding environment.

It also says a liter of liquid was found on top of another containeat the site.

The containers are in a concrete structure. TEPCO says all of the pooled water remains in the building.

Radioactive water may have leaked at Daiichi plant
http:/mwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

Workers at the crippled Fukushima Daiichi nuclear plant have found a small amount of liquid that may
have leaked from a container of highly radioactive wastewater.

The plant's operator, Tokyo Eectric Power Company, says the workers detected the liquid on the lid of
the container at around 1 PM on Thursday.

TEPCO says when the workers touched the container, a small volume of liquid leaked from a hole on the
upper part. TEPCO surmised it is weiewater. The hole is to vent its gas.

The resin container measures 1.5 meters in diameter and 1.8 meters in height. The wastewater comes
from a system to treat contaminated water. It includes substances such as magnesium and a high density
of radioactive materials.

The utility says the liquid has not leaked out of a structure housing the container. The facility is made
from concrete.

TEPCO says it will analyze the liquid's contents and determine why it has pooled on the lid. They add that

dependingon the results, they will also examine more than 670 containers in the same facility.
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April 7, 2015
Robot survey in No.1 reactor container

TEPCO to conduct robot survey inside Fukushima No. 1 reactor container
http://mainichi.jp/english/english/newsselect/news/20150407p2g00m0dm031000c.html

TOKYO (Kyodo}- The operator of the crippled Fukushima Daiichi nuclear plant said Monday it will
conduct a remotecontrolled robot survey inside the No. 1 reactor's containment vessel, step toward
grasping the condition of melted fuel debris.

It will b e the first time that Tokyo Electric Power Co. uses a robot to check the interior of a reactor's
primary containment vessel. The company hopes to obtain data on radiation levels and temperature as
well as images inside the vessel.

Fuel inside the Nos. 1d 3 units is believed to have melted through the reactor pressure vessels and has
been accumulating in the outer containers. But the details remain unknown more than four years after the
2011 nuclear crisis due to extremely high levels of radiation.

It is currently not feasible to conduct the survey in the lower part of the containment vessel where fuel
debris is believed to be accumulating, aghe robot cannot be deployed in highly radioactive water
generated in the process of cooling the fuel, a TEPCO fficial said.

In October 2012, radiation levels inside the containment vessel, which workers measured by lowering a
dosimeter, measured up to 11 sieverts per hour.

April 8, 2015

Evaporate contaminated water?

TEPCO may evaporate contaminated Fukinsh water
http://rt.com/news/248041 -fukushima-waters-evaporate-tepco/

Tainted water from Fukushima nuclear plant storage may be evaporated or stored underground instead
of following earlier plans to release it into the ocean.

Tokyo Electric Power Co (TEPCO), which is responsible for cleaning up the crippled power plant, planned
to release the tritium-laced water into the ocean. However, it suffered a setback following prates by local
fishermen who are already struggling with their livelihood following the 2011 earthquake and tsunami

that led to the meltdown of three reactors.
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Water is used to keep the wrecked reactors cool enough to prevent further radioactive releasest there

is no available technology to remove the tritium.

Chief decommissioning officer Naohiro Masuda, told Reuters he did not know when a final decision about
evaporation would be made.

This comes as lowlevel radiation produced by the tsunamistricken Fukushima nuclear power plant in

Japan has been detected off the coast of Canada.

TEPCO is in a race against time to contain the wrecked nuclear facility. Management of the situation has

likewise been marked by mishaps and scandalous revelations thatVeput a serious dent in the
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site in response to mounting criticism over its lack of transparency.

In late February, TEPC@dmitted to concealing a radioactive leak for 10 months, citing an ongoing

investigation.
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Fukushima plant by March, as the operator had promised befoge 4 %0 #/ 83 DOAOEAAT O OAE
to technical problems.

Following the 1979 Three Mile Island nuclear disaster in the US, the cleanup crew used the evaporation

method with success, but the amounts of water were much smaller.
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The water used to keep the reactors cool is tainted with radioactive material and hasice been leaking

and mixing with groundwater that is seeping through the facility.

April 9, 2015

Flooding or not flooding?

Plans to remove melted nuclear fuel
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

New methods may be used to remove melted fuel from the crippled reactors at the Fukushima Daiichi
nuclear plant.

The governmentbacked entity overseeing the plant's decommission says engineers areploring ways to
remove the fuel debris without flooding the containment vessels with water.

In the new methods, the melted fuel could be removed from the top of theactor - or through a hole
made on the side of the containment structure.
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The Nuclear Damage Compensation and Decommissioning Facilitation Corporation disclosed its strategic
plan for decommissioning technologies on Thursday.

Removal of melted fuels considered one of the toughest challenges in the decommissioning process,
which is expected to take up to 40 years.

The plan sayghe new methods will be considered in addition to the conventional use of water to shield
workers from high levels of radation.

It saysthe flooding method faces significant challenges, including plugging leaks in the containment
vessel, and ensuring its quake resistance during the process.

The plan also warns thatm the new methods, high levels of radiation could &fct not just workers but
robots and other machines.

And steps must be taken to prevent radioactive materials from spreading in the air.

The Japanese government and the plant's operator, Tokyo Electric Power Company, expect to choose a
specific methal by March 2017 after further study into the state of the melted fuel.

The plant suffered meltdowns at 3 of its reactors as a result of the 2011 earthquake and tsunami.

April 10, 2015

Robot checking No.1 containment vessel

Robot inspectsnside of Fukushima No. 1 reactor container
http://mainichi.jp/english/english/newsselect/news/20150410p2g00m0dm062000c.html

TOKYO (Kyodo}- The operator of the crippled Fukushima Daiichi nuclear power plant on Friday began a
remote-controlled robot survey inside the No. 1 reactor's containment vessel, a step toward grasping the
condition of melted fuel debris in detail and extracting it.

It is the first time Tokyo Electric Power Co. has deployed a robot to check the interior of a reactor's
primary containment vessel since the March 2011 thregeactor meltdown triggered by a huge

earthquake and tsunami.

TEPCO plans to eventually inspect the lower paof the containment vessel where a chunk of fuel debris is
believed to be accumulating. That, however, is currently not feasible as the robot cannot be deployed in
highly radioactive water generated in the process of cooling the fuel. A wat@roof version of the robot is
expected to be developed by the end of next March.
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During Friday's survey, TEPCO hopes to obtain data on radiation levels and temperature and footage of
the upper part of the vessel. Another survey will follow Monday next week.

Developedby Hitachi-GE Nuclear Energy Ltd. and the International Research Institute for Nuclear
Decommissioning, the robot is equipped with cameras, a thermometer and dosimeter. Under high levels of
radiation harmful to electronics, it can function properly only br around 10 hours, the institute said.

On Friday morning, workers inserted the shapeshifting robot through a narrow pipe, operating it from a
location with relatively low levels of radiation within the reactor building. The robot can expand to a U
shapeto crawl inside the container, according to TEPCO.

Fuel inside the Nos. 1 to 3 units is believed to have melted through the reactor pressure vessels and has
been accumulating in the outer containers. But the details remain unknown more than four yeardefthe
nuclear crisis due to extremely high levels of radiation.

In October 2012, radiation levels inside the containment vessel, which workers measured by lowering a
dosimeter, measured up to 11 sieverts per hour.

Last month, the utility said it has confirmed nearly all fuel in the No. 1 reactor has melted and fallerio

the containment vessel, through analysis utilizing cosmic rays called muons.

See also:

Robot enters primary containment vessel of reactor 1 in Fukushima

http://www.japantimes.co.jp/news/2015/04/10/national/remote  -controlled-robot-probe-inside-
reactor-1-containment-vessel/#.VSfYympPwmos

Kyodo
A robot on Friday crept into the deadly pimary containment vessel of reactor 1 of the Fukushima No. 1
Ppi xAO PI AT O O OOOOAEI EOO AAi ACAA EIT OAOET Oh 41 EUI

How robots are used at Fukushima Daiichi
http:/imwww3.nhk.or.jp/nhkworld/english/news/20150410_12.html

The operator of the damaged Fukushima Daiichi nuclear plant has no choice but to rely on robots to
determine the state of the 3 reactors that suffered meltdowns. Thagh radiation levels could prove fatal
for humans in a short period of time.

In March of last year, Tokyo Electric Power Company deployed a robot on the top floor of the building
that houses the No.2 reactor and drilled for samples from the concretefir. The operation was aimed at

assessing the level of contamination in the building.

Robots are being developed to decontaminate the reactor buildings. One of them sprays particles of dry
ice onto the floors and walls to remove their surfaces.
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Robots are also used to study the condition of the reactors' containment vessels.

In November of 2013, a robotic probe confirmed for the first time that radioactive water was leaking from
the containment vessel of the No.1 reactor.

But there are limits towhat robots can do. A number of narrow spaces and uneven surfaces inside the
reactor buildings are littered with debiris.

This makes it difficult for robots to move around freely, and they often become stuck and irretrievable.

Another major obstacleis the intense radiation. Images of the inside of the containment vessel of the No.2
reactor shot by an endoscopic camera are completely fogged due to the radiation.

When approaching the nuclear fuel, even robots can malfunction or fail to capture clearages.

In the latest probe, efforts are being made to avoid such glitches by minimizing the use of computer
circuits and other means. Still, engineers say, the probe can operate for only 2 days.

The government and Tokyo Electric are planning to exaine the inside of the containment vessel of the

No.2 reactor as well. But the intense radiation from the melted fuel makes it difficult even for robots to
approach.

Robot to survey damaged Fukushima reactor
http:/iwww3.nhk.or.jp/nhkworld/english/news/20150410_06.html

The operator of the crippled Fukushima Daiichi nuclear power station will start looking inside one of the
damaged reactors on Friday, with the help od robot.

Three of the plant's reactors suffered meltdowns due to the March, 2011, earthquake and tsunami.

Since then, extremely high levels of radiation have prevented surveys on the location of molten fuel and
internal damage to the reactors and thig containment vessels. The vessels enclose reactor cores.

The plant's operator, Tokyo Electric Power Company, plans to put a-@@ntimeter-long, snakeshaped
robot into the No.1 reactor containment vessel.

The utility will operate the robot by remote control and have it negotiate obstacles.

Radiation and temperature levels will be measured and an installed camera will allow workers to study
internal damage.

TEPCO also plans to run the robotic assessment on Monday.
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Up until now the company h& used computer simulations and scans with subatomigarticles to predict
what the No.1 reactor containment vessel is like inside.

The results indicate almost all its nuclear fuel has melted and fallen to the bottom of the vessel in the
basement of thereactor building.

TEPCO officials say they hope to understand the internal damage to the vessel and gain clues on how best
to remove the nuclear fuel.

They will make the most of data collected to help decommission the reactors.

Threepossible methods to remove fuel

3 methods proposed to remove melted nuclear fuel at Fukushima plant
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201504100 053
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By HIROMI KUMAI/ Staff Writer

vesse!

Methods to remove melted fuel

Equipment to remove fuel

Water
surface

Containment

Melted fuel M

Equipment to
remove fuel

(From documents of Nuciear Damage Compensation and Decommessioning Facilitation Corp.)

Method considered so far
(Water-covered method)

Removing fuel by filling
containment vessel with water to
block radiation

Filling containment vessel of the
nuclear reactor with water

Two newly proposed methods
(Airborne method)

Filling only part of the
containment vessel with water

(@ Removing fuel from upper part
@ Removing fuel by inserting
equipment from side

Water surface
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“he Asahi Shimbun

A semi-governmental organizationhas come up with three possible methods to tackle the most difficult
and dangerous task at the stricken Fukushima No. 1 nuclear plant: removing the melted nuclear fuel from

the readors.

All three methods proposed by Nuclear Damage Compensation and Decommissioning Facilitation Corp.

(NDF) on April 9 carry the risk of radiation leaks and exposure to workers.

The difficulty in implementing these methods is also compounded by the fatttat high radiation levels

have prevented workers from determining the precise location and shape of the melted fuel.

The NDF, which is providing technological advice on removing the melted fuel from the No. 1, No. 2 and
No. 3 reactors of the Fukushimalant, will incorporate the three methods in a road map scheduled to be
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The preferred method, and the only one considered so far, would involve pumping in water tol tihe
reactor containment vessels to the upper part. The melted nuclear fuel would then be removed from
above, and the water would keep radiation exposure of the workers at low levels, according to the plan.
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addition, if the containment vessels are filled with water, their quakeesistance capabilities would

weaken.
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bottom part of the containment vessels and the melted fuel would be removed through the air.

In one of these airborne methods, the melted fuel would be taken out from the upper part of the

containment vessels. In the ther method, the fuel would be removed from a hole drilled into the side of

the containment vessel.

The big challenge in the two airborne methods is preventing radioactive materials from being scattered in

the air and contaminating the workers.

02A0PRAOEA A@PAOOOGS T PETEITOh xA xAT O O OAAEI A OE/
senior vice minister of economy, trade and industry.

The NDF is also tasked with disposing of radioactive waste and assisting in compensation payments to

residents affected by the nuclear accident caused by the March 2011 Great East Japan Earthquake and

tsunami.

The NDF explained the three possible methods to residents at a meeting in Koriyama, Fukushima

Prefecture.

see: http://lwww.fukushima -is-still -news.com/2015/04/flooding -or-not-flooding.html

Nuclear Watch: Robot to survey reactor
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclearwatch/20150410.html

The managers of Japan's crippled Fukushima nuclear plant are trying to gain a better understanding of the
challenges they're facing. They've spent four years sketching out a detailed picture of the damage to the
reactors there. In order to get around the engers the facility presents to humans, they've been using
robots instead. And for the first time on Friday they sent one inside the containment vessel of reactor
number one.

Three of the plant's reactors suffered meltdowns after the March, 2011 earthquakand tsunami. But due

to the high levels of radiation, workers have not been able to gauge the true extent of the damage or locate
the melted fuel.

Tokyo Electric Power Company engineers are directing their latest robot by remote control. The snake

like device can maneuver around obstacles inside the containment vessel.

But TEPCO officials say that after the robot had traveled more than 10 meters into the plant, or about two
thirds of the planned distance, they were no longer able to move it. They sayethwere able to receive the
images and radiation data the machine had gathered before it stopped.

Until now, TEPCO has used computer simulations to try to understand what's going on inside the reactors.
The results indicate that the nuclear fuel has melteand fallen to the bottom of the vessel.

Engineers hope the data collected by the robot will help them gain clues on how best to remove the fuel.
This robot went deeper inside the plant this morning than any used since the accident. Previous robots
have managed to record vital information. They've given the operator a better idea of what's going on
inside. But the work is difficult, even for a machine. NHK WORLD's Chiaki Ishikawa explains.
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In March of last year, TEPCO engineers deployed a robot insttle building that houses the No.2 reactor.

It used a drill to take samples from the contaminated concrete floor. The goal was to study the
contamination levels inside the building.

A number of robots have already been used inside the plant, carrying aaspections and

decontamination work. One of them sprayed dry ice onto the floors and walls, and this was then scraped
off, along with the decontamination.

Robots have also been used to study the condition of the containment vessels that enclose the macin
November of 2013, officials confirmed for the first time that a robot had found contaminated water

leaking from the containment vessel of the number 1 reactor.

But there are limits to what robots can do. The interiors of the reactor buildings arétered with debris.

This makes it difficult for robots to move around freely. They often become stuck and irretrievable.
Another major obstacle is the intense levels of radiation. Images from the inside of the containment vessel
of the No.2 reactor shousing an endoscopic camera show white dots generated by radiation. When
approaching nuclear fuel, even robots can malfunction or fail to capture clear images.

In another examination, engineers tried to avoid such glitches by minimizing the use of computrcuits.
Still, the probe could only operate for two days.

Government and TEPCO officials will eventually examine the inside of the containment vessel of the No.2
reactor as well.

April 13, 2015

Robot finally abandoned in containment vessel

Tepco gives up on rescuing shayshifting reactor robot

http://lwww.japantimes.co.jp/news/2015/04/ 13/national/science -health/tepco-gives-ups-rescuing
shapeshifting-reactor-robot/#.VSvNx5PwILM
JJI

FUKUSHIMA Tokyo Electric Power Co. has given up on retrieving the shajshifting robot it sent into the
damaged primary containment vessel of reactot of the crippled Fukushima No. 1 power station, the
company said.

Tokyo Electric Power Co. has given up on retrieving the shasifting robot it sent into the damaged
primary containment vessel of reactor 1 of the crippled Fukushima No. 1 power statiotihhe company said.
The robot, tasked with surveying the damage caused by the March 2011 meltdown, was expected to
survive 10 hours in the high radiation environment but died in less than 3 hours.

Before it quit, the robot succeeded in taking video of the damaged PCV andexding radiation and
temperature data at 14 of the 18 planned survey points.

The robot, which is not waterproof, was sent into the vessel on Friday morning to check the actual
conditions inside so it can draft a plan to extricate the molten nuclear fuaind other debris, which is
believed to have puddled at its bottom.
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The remote-controlled robot was initially scheduled to examine half of the area on the first floor of the
PCV but stopped moving after completing twahirds of the route. In that time, however, it managed to
collect video and other data from the area leading to the basement, where the fuel debris is thought to be,
Tepco said.

On Monday, a survey that was planned to be conducted by a similar rematentrol robot on the other half
of the veD A1 8 Booraeidv@aOpostponed.

The Fukushima No. 1 nuclear power station was badly damaged in March 2011 by a triple core meltdown
caused by a tsunamtiriggered station blackout in the wake of the offshore Great East Japan Earthquake.

‘Transfomer' robot breakdown leaves TEPCO in the dark at Fukushima nuclear plant
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201504130029

An unresponsive robot meas it's back to the drawing board for officials at Tokyo Electric Power Co. in
determining how to decommission reactors at their crippled Fukushima No. 1 nuclear power plant.

The sleek, shapechanging robot, which was expected to deliver a preliminary vig of the inside of the No.
1 reactor, failed to complete its mission wherit stalled just hours after entering its containment vessel on
April 10.

TEPCO officials annoured April 12 that they had abandoned plans to retrieve the stranded robot as well
as postponing the entry of another robot that had initially been scheduled for April 13.

Work will now proceed to cut the cable connecting the first robot to the outside wdd.

TEPCO had sent in the robot on April 10 to photograph the interior of the reactor containment vessel and
record temperatures and radiation levels.

But the failed mission was not deemed a complete waste of time as the robot was able to check on 14 of
the planned 18 locations within the containment vessel that were on its initial agenda, said TEPCO
officials.

There was no indication as to why the device stalled.

The robot was developed by the International Research Institute for Nuclear Decommissioximo chart
areas inside the containment vessel where humans cannot enter because of high radiation levels.
Measuring 60 centimeters long in its normal state, theobot can change its shapédepending on the space
it is trying to enter and is operated via a connecting cable.

The robot is essential in leading the way for a fulblown investigation scheduled for the end of this fiscal
year. It is part of the preparatory work required to eventually retrieve melted nuclear fuel, the toughest
part of the decommissioning process.

TEPCO fails to retrieve survey robot from Fukushima reactor vessel
http://mainichi.jp/english/english/newsselect/news/20150413p2g00m0dmO077000c.html

TOKYO (Kyodo)- The operator of the crippled Fukushima Daiichi nuclear int said Monday it has failed
to retrieve a survey robot sent into the No. 1 reactor's containment vessel after it stopped working last
week during its first inspection of the vessel's interior since the nuclear crisis at the plant.

Tokyo Electric Power @©. cut the cables connected to the nefunctional robot and decided to postpone
another survey that it initially planned to conduct on Monday morning using a different robot.
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It is the first time that TEPCO has deployed a robot to check the interior of@actor's primary

containment vessel since the March 2011 threesactor meltdown triggered by a huge earthquake and
tsunami. The survey was a step toward discovering the condition of melted fuel debris in detail.

Fuel inside the Nos. 1 to 3 units is belieed to have melted through the reactor pressure vessels and has
been accumulating in the outer containers. But the exact conditions remain unknown more than four
years after the nuclear crisis began due to extremely high levels of radiation.

Nonetheless, the disabled robot, equipped with cameras, dosimeter and thermometer, was able to record
data on radiation levels and temperatures in 14 locations out of the initially targeted 18 and footage inside
the highly radioactive container. TEPCO planto release the data soon.

During the remote-controlled robot survey that began Friday morning, the robot was expected to go
halfway around the container. However, it suddenly stopped functioning after crawling some 10 meters
inside the vessel.

The cau® remains unknown, a TEPCO spokesman said.

TEPCO abandons robot in reactor
http://www3.nhk.or.jp/nhkworld/english/news/20150413_02.html

The operator of the crippled Flkushima Daiichi nuclear plant has given up recovering a robotic probe that
has remained stationary inside one of the reactors at the complex.

Tokyo Electric Power Company inserted the remoteontrolled robot for the first time into the
containment vesse of the No.1 reactor on Friday.

The 60-centimeter-long, shakelike robot was supposed to survey internal damage to the vessel. But it
stalled after moving about 10 meters.

TEPCO and other engineers suggest the possibility that the robot or its rensatontrol cable has become
caught on something.

The workers used the robot's camera to confirm the state of the reactor. They also operated the robot's
maneuvering belt and manually pulled the cable.

But the robot has remained immobile and is not shwing any sign of improvement. That's forced the
company to give up recovering the device.

Company officials also postponed plans to conduct a similar survey on the same vessel using another
robot on Monday. They say this is because the first robot's ciahin the vessel's pipe is blocking the entry

of the second probe.

TEPCO officials say they have yet to decide when to conduct the second survey as they have to first
complete an investigation into the accident.
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Pictures from robot

TEPCOeleases reactor footage captured by robot

Maim Camérs

The operator of the damaged Fukushima Daiichi nuclear plant hasleased interior footage of a reactor
containment vessel captured by a robot.

Tokyo Electric Power Company sent the remoteontrolled robot into the highly contaminated area of the
No.1 reactor last Friday to assess damage. But the robot became immolaiteer advancing about a dozen
meters.

On Monday, TEPCO released part of the abouh8ur-long footage recorded by the robot.

The 2minute 40-secondlong clip shows mainly steam. It is thought that water at the bottom of the
containment vessel is beig evaporated by the heat of the melted nuclear fuel.

The temperature inside the vessel was about 20 degrees Celsius. But the robot recorded up to around 10

sieverts of radiation per hour, a level that could kill a person in about 40 minutes.

The footage shows small bits of debris around the robot, but no major damage to the nearby wall and
structures.

TEPCO plans to analyze the footage to consider ways of removing the melted fuel and decommissioning
the reactors.

The utility has cut the remote cottrol cable for the robot after giving up on its recovery on Sunday, and
postponed a second survey with another robot.
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Deadly radiation concentration in reactor

Radiation measured at deadly 9.7 sieverts in Fukushima reactor

JIJI

Tokyo Electric PowerCo. said Monday that radiation in the primary containment vessel of the No. 1
reactor of the Fukushima No. 1 power station gets as high as 9.7 sieverts per heurenough to kill a
human within an hour.

The radiation levels at six locations in the westerection of the first floor of the PCV ranged from 7.0 to
9.7 sieverts per hour, the beleaguered utility said in disclosing data collected by a rematentrolled robot
on Friday.

By contrast, the temperatures at the six locations monitored were cool, rangirfrom 17.8 to 20.2 degrees.
Tepco sent the robot into the primary containment vessel on Friday, expecting it to stay alive for 10 hours.
But the robot failed within three hours after completing about twaothirds of its planned route. Tepco has
given up onrecovering the robot.

The survey involved eight Tepco employees and 36 other workers who were hired by contractors. The
maximum radiation dose logged was 1.73 millisieverts.

Tepco official Teruaki Kobayashi said the survey found no major obstacles around @pening leading to
the underground part of the vessel, which is good news for future surveys needed to extricate the molten
nuclear fuel.

The No. 1 reactor is one of the three damaged by core meltdowns during the Fukushima nuclear crisis in
March 2011.

April 14, 2015

Images from containment vessel
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TEPCO footage reveals inside of wrecked Fukushima reactor containment vessel
Mainy (CameraiGaE

An |mage of obJects |nS|de the No 1 reactor of the Fukushlma No 1 Nuclear Power Plant sent from the
robotic probe is seen. The piece in the middle is believed to be a hook for pipe insulation. (Image courtesy
of the International Research Institute for Niclear Decommissioning)
http://mainichi.jp/english/english/newsselect/news/20150414p2a00m0Ona004000c.html

Tokyo Electric Power Co. (TEPCO), the opé¢oa of the crippled Fukushima No. 1 nuclear plant, on April 13
released footage taken by a robotic probe sent inside a highly radioactive reactor vessel.

The images sent from the robot that has been sent inside the containment vessel of the No. 1 reaatdhe
Fukushima No. 1 Nuclear Power Plant included a number of objects scattered on a steel mesh floor on the
ground level. This is the first footage taken inside a reactor containment vessel among those of the No. 1 to
3 reactors at the Fukushima planthat experienced meltdowns in the wake of the 2011 earthquake and
tsunami.

The air radiation dosage inside the vessel recorded by the robot was up to around 10 sieverts per hour
while temperatures measured at around 17.80.2 degrees Celsius. The images®hlied steam coming

from radioactively contaminated water underground.

The utility is set to conduct a study on the basement level of the reactor vessel, to which nuclear fuel is
believed to have melted down, by the end of March next year. A TEPCO repreagw said the company
successfully collected data that could lead to the next step of the probe.

TEPCO sent the robot inside the reactor vessel on April 10, but it stopped working after traveling for less
than 20 meters. The utility said the robot possily has got stuck on a bump or some objects on the floor.

Robots essential in decommissioning
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Stalled robot still useful in moving Fukushima decommissioning forward, TEPCO says
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201504140034

By HIROMI KUMAI/ Staff Writer

All was not lost when arobotic probe broke downinside a highly radioactive containment vessel at the
crippled Fukushima No. 1 nuclear power plant, the plant operator says.

Tokyo Electric Power Co. said the mission showed that robotics has a vital role to play in the
decommissioning process.

O) O GHatimonitoring devices (attached to the robot) can function amid high levels of radiation
fortwoto threedays, 6 OAEA A 4 %0#/ |1 AAE A-&hApedroba haEAapoel degd inOT OE A
its tracks just hours after entering the first floor of theNo. 1 reactor's containment vessel on April 10.
Images taken by the robot, released on April 13 by the plant operator, reveal fisized stonelike objects
and other debris scattered on the floor. The images also appeared to show a latch and other wreekdmyt
TEPCO officials said they had no idea where those objects were originally located.

The robot measured radiation levels at six points inside the containment vessel. They ranged from 7.0 to
9.7 sieverts per hour, while temperatures fluctuated betweeri7.8 and 20.2 degrees.

The sleek, shapechanging robot entered the containment vessel through piping on April 10. But after
covering 10 or so meters-about two-thirds of its planned route--the device came to a standstill.

The operation marked the first time to introduce a robotic probe to shoot images in the containment
vessels for the No. 1 through No. 3 reactors, where meltdowns occurred after the March 2011 earthquake
and tsunami disaster.

The mission was viewed agssential in paving the way for a full -blown investigation scheduled for

the end of this fiscal year. It is part of preparatory work required to eventually retrieve melted nuclear
fuel, the toughest part of the decommissioning process.

While the robot failed to complete its intended mission, te images it took showed there is enough space
and no obstacles in an area connecting the first floor and the basemettite planned next probe site-and
that pipes on the survey route are more or less intact.

TEPCO gave up trying to retrieve the robot anditthe cable connecting the device to an outside power
source on April 13. The plant operator speculated that the robot broke down after it collided with a step
or other obstacles.

April 15, 2015

TEPCO resumes survey with new robot

2nd robotic surey begins inside damaged reactor
http:/iwww3.nhk.or.jp/nhkworld/english/news/20150415_30.html
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The operator of the crippled Fukushima Daiichi nuclear plant has begwperating a new robotic probe in
the containment vessel of one of the facility's reactors after a similar device failed.

Tokyo Electric Power Company sent the new 60entimeter, snakelike robot into the vessel of the
damaged No.1 reactor on Wednesday.

The first probe stopped working on Friday after advancing about 10 meters on a platform in the
container. The utility gave up on recovering the device as one of its maneuvering belts apparently got
stuck in a gap of the platform.

The probe collected aluable images in the vessel along with temperature and radiation data. The
container was filled with steam from water heated by molten nuclear fuel. Humans cannot stay there due
to extremely high radiation levels.

The operator concluded that the robots camera and maneuvering belts functions well, but decided to be
more cautious even if the new probe takes two or three days.

The 2nd robot is to take a route different from the previous one, to collect a wide range of information
about the reactor.

TEPCO resumes robot survey inside Fukushima reactor vessel
http://mainichi.jp/english/english/newsselect/news/20150415p2g00m0dm076000c.html

TOKYO Kyodo) -- The operator of the crippled Fukushima Daiichi nuclear power plant resumed

surveying the inside of the No. 1 reactor's containment vessel using a rematentrolled robot
Wednesday, aiming to obtain more data about the condition of melted fuel.
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Tokyo Electric Power Co. began the probe last Friday, in its first attempt since the 2011 thresactor
meltdown to check the interior of a damaged reactor's primary containment vessel using a robot. But the
shape-shifting robot stopped moving after only afew hours and the utility gave up on retrieving it.

On Wednesday morning, TEPCO sent another robot equipped with cameras, a dosimeter and a
thermometer into the vessel. The robot is expected to go halfway around the container to gather data on
radiation levels and temperatures while taking footage of locations that were not covered during last
week's survey.

TEPCO said the robot used on Friday is likely to have become stuck to the mataish floor. Nonetheless,
the stranded robot was able to record someata, measuring radiation levels of up to around 10 sieverts
per hour -- a fatal level for humans.

The company also said it has learned from Friday's probe that the robot can function for a few days under
high levels of radiation harmful to electronics- much longer than the 10 hours or so initially anticipated.
Fuel inside the Nos. 1 to 3 units is believed to have melted through the reactor pressure vessels and has
been accumulating in the outer containers.

However, its precise condition remains unknown more than four years after the nuclear crisis triggered
by a huge earthquake and tsunami in March 2011.

The utility plans eventually to inspect the underground area of the containment vessel where fuel debris
is believed to be accumulating.

Tepco resumes survey of crippled Fukushima reactor vessel with ndwtro

http://lwww.japantimes.co.jp/news/2015/04/15/national/tepco  -resumessurvey-crippled-fukushima-
reactor-vesselnew-robot/#.VS6BBpPwILM

Kyodo

The operator of the crippled Fukushima No. 1 nuclear power plant resumed a video survey inside a
reactor containment vessel on Wednesday, inserting a second robot after an earlier effort left a similar
robot stranded inside.

Tokyo Electric Power Co. began the probe last Friday, in its first attempt since the 2011 meltdown to
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melted-down fuel. The shapeshifting robot produced valuable images and radiation readings but stopped
moving after only a few hours and the utity gave up on retrieving it. ¥ 8Y

April 17, 2015

More footage from TEPCO
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TEPCO reveals more footage inside wreckeltlshima reactor vessel
http://mainichi.jp/english/english/newsselect/news/20150417p2a00m0Ona010000c.html

Tokyo Electric Power Co. (TEPCO), the operatof the stricken Fukushima No. 1 nuclear power plant, on
April 16 released additional footage taken inside a highly radioactive nuclear reactor containment vessel.
The images recorded on April 15 were sent from a robotic probe the utility had sent insidhe

containment vessel of the No. 1 reactor at the Fukushima No. 1 Nuclear Power Plant. It was the second
robot to enter the highly radioactive unit as the first one sent in on April 10 had stopped moving a few
hours after the probe operation began.

The footage captured by the second robot showed no major damage in an-aonditioning unit on the first
floor of the reactor vessel. Meanwhile, parts of lead curtains used to reduce the radiation impact on pipes
and other equipment were seen fallen on the stéenesh floor.

The second robot traveled in different areas on the ground level from the first probe. The latest probe
found fewer objects scattered on the floor than the first robot.

The air radiation dosage inside the vessel was up to 8.3 sieverts per hour, excluding the time when the
figure instantaneously skyrocketed due to the noise from the dosimeter, while temperatures measured at
around 20 degrees Celsius.

TEPCO continued the qwbe with the robot on April 16 and the results of the investigation will be released
on April 17 or later.

While the first robot cannot be retrieved from the vessel, the utility is set to recover the second robot
sometime after April 17.

Secondtransformer' robot completes mission inside crippled nuclear reactor
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201504170060

The second shapseshifting robotic probe sent into the Fukushima No. 1 nuclear power plant has
successfully surveyed the inside of a reactor after the failure of the first unit, the plant operator
announced on April 16.

The robot was sent into the containment vessel inside the No.réactor building on April 15 and scanned
along an approximately 15meter-long path, Tokyo Electric Power Co. said.

The machine was sent in to complete the mission of the first unit, which stalled April 10 just hours after it
was sent inside the reactor.

The second robot measured radiation levels in three locations inside the containment vessel, which varied
from a deadly 6.7 to 8.3 sieverts per hour.

The figures were similar to the measurements taken by the first robot, which read between 7.0 and 9.7
sieverts per hour in six locations.

All of those measurements indicate sufficient levels of radiation to kill a human in about one hour.

The identical robot units were developed by the International Research Institute for Nuclear
Decommissioning to chart aeas inside reactor containment vessels where humans cannot enter because
of high radiation levels. Three reactors at the plant experienced meltdowns following the March 2011
Great East Japan Earthquake and tsunami.

Each robot is 60 centimeters long in itmormal state, but can change shape depending on the space it is
trying to enter. The probes are operated via connecting cables.
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The utility plans to analyze the footage and radioactivity readings taken by the robots in hopes of utilizing
the data when eentually removing the melted nuclear fuel from inside the building.
The second robot is scheduled to be retrieved on April 17.

Glimpses inside containment vessel

Water inside containment vessel filmed by robot
http:/imww3.nhk.or.jp/nhkworld/english/news/20150417 _42.html

A second robotic probe into a reactor containment vessel at the damaged Fukushima Daiichi plant has
captured a clear image of tainted water at its bitom.

Operator Tokyo Electric Power Company released the footage on Friday.

It sent the remote-controlled robot into the vessel at the No.1 reactor 2 days ago to assess its interior
damage and radiation levels.

The 1 minute and 20 second footagehews water reflecting the light from the robot. The operator says
the water is about 2.8 meters deep, judging from the position of the reflection. The figure is similar to data
obtained by other means.

The footage also shows a platform in the vessel aered with a large amount of rust. Equipment surfaces
have deteriorated severely.

The utility says the surface was painted before the nuclear accident. The paint might have come off due to
severe heat from the meltdown.

The utility dispatched the first robot last Friday but after going in about a dozen meters it couldn't move.
The firm plans to use the second robot still inside the vessel to again film the area where the first robot

conducted an incomplete survey.

see also:
April 15, 2015

Nuclea Watch: Robot Gives Glimpse
http://www3.nhk.or.jp/nhkworld/english/news/features/201504152112.html

April 19, 2015
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TEPCO footage from 2nd robot (2)

TEPCO releases video from second robot probe at Fukushima reactor
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201504190026
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Rust or peeling paint on a steel floor was visible in video footage taken by the second robot probe sent
into one of the reactors at the crippled Fukushima No. 1 nuclear plant.

Tokyo Electric Power Co., operator of the plant, released the footage on Afril, two days after the robot
entered the containment vessel of the No. 1 reactor.

4EA O1T AT 0860 AAIi AOA AAPOOOAA OEA xAOAO OOOEAAA AOD
robot can be seen reflecting off the water surface estimated at betwe@0 and 110 centimeters below the
steel gird floor.

The footage did not show damage to equipment or fallen objects.

The first robot became immobilized hours after it was sent into the containment vessel on April 10. Efforts
to retrieve that robot were abandoned, butvideo from it was released on April 13.

High radiation levels have prevented workers from going near the containment vessel.

April 20, 2015

TEPCO ssies video of robot stranded inside reacto
http:/mwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the Fukushima Daiichi nuclear power plant has issued a videf a robot stranded inside
one of the damaged reactors.
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The video released by Tokyo Electric Power Company on Monday shows the remotantrolled robot
tilting to the right inside the containment vessel of the No.1 reactor.

The robot was sent insidethe vessel on April 10th but stopped working after advancing just 10 meters.
The utility has since given up on recovering the device.

TEPCO sent a second robot to retrieve the first robot. But the probe's camera malfunctioned due to
radiation exposure.

The utility decided to abandon both robot probes.

TEPCO says video footage shows no major damage to a part leading to the bottom of the containment
vessel. Melted nuclear fuel fell on the vessel in the 2011 accident.

The operator says it will andyze the footage and other data to remove the fuel.

April 21, 2015

How much toxic water has leaked into sea?

Fukushima plant pumps halted, toxic water leaking into ocean
http://mainichi.jp/english/english/newsselect/news/20150421p2g00m0dm067000c.html

TOKYO (Kyodo}- Tokyo Electric Power Co. said Tuesday it has found afithe eight water transfer

pumps halted at its stricken Fukushima Daiichi nuclear power station, leaving radiatiecontaminated

water to leak into the Pacific Ocean.

The utility is now checking why the pumps for a drainage path have stopped and how muclater has
leaked into the ocean.

TEPCO began to pump up contaminated water from the path only last Friday, after finding in late February
that radioactive water was continuing to leak from the path into the ocean, following the March 2011
earthquake-tsunami disaster that devastated the plant.

The pumps, designed to move contaminated water from the path to another one that leads to a bay facing
the station surrounded by fences, were confirmed to be working Monday afternoon but found stopped at
8:45 a.m. Tusday.

The utility unveiled earlier this year that it had found water samples from the drainage last May

containing more radioactive materials than the legally allowable limit.
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TEPCO abandons second robot

Images show structures intact near Fukushimaotor; robots abandoned
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201504210045

By HIROMI KUMAI/ Staff Writer

A second robotic probe was abandoned afterompleting its survey mission inside a reactor containment

vessel at the crippled Fukushima No. 1 nuclear plant, Tokyo Electric Power Co. said.

TEPCO, operator of the plant, said April 20 that it has wrapped up the study of the highly radioactive

environment at the No. 1 reactor and given up efforts to retrieve the robot.
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The utility started the survey of the containment vessel by sending in a tubai-shaped robot to shoot

images and monitor radiation levels and temperatures on April 10. The robotic probe, however, became
inoperable.

The second robot entered the containment vessel on April 15.

TEPCO said images taken by the devices showed that se@d cables and other debris are unlikely to

hamper the next stage of the decommissioning process there.

The plant operator said the photos revealed no obstacles in an area connecting the first floor and the

basement, and that the surrounding facilitiesare more or less intact.

TEPCO on April 20 released additional images taken by the robots, including piping, conduits, ladders and

pumps to circulate water inside the reactor.

4EA Ei ACAO O1 AbPAA AU OEA OAATTA OI AT O AT 1T EEOI AA 49
in the iron-mesh first floor of the container vessel.

A monitoring camera installed in the containment vessel to control the second robot later malfunctioned

because of high radiation levels, forcing TEPCO to give up its plan to retrieve the robot.
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official said.

After analyzing radiation levels, temperatures and other data obtained by the robotic probes, TEPCO plans

to start a robotic survey of the basment of the containment vessel, where coolant water is circulating.

This phase is scheduled to start by the end of March next year and is intended to gather more detailed

information for preparations to remove the melted nuclear fuel, the toughest part of the decommissioning

process

New photo confirms robot probe stuckiside Fukushima No. 1 reactor vessel
http://mainichi.jp/english/english/newsselect/news/20150421p2a00m0Ona006000c.html

A new photo of a disabled obsefation robot inside the disasterstricken Fukushima No. 1 nuclear plant's
No. 1 reactor containment vessel was released on April 20 by plant operator Tokyo Electric Power Co.
(TEPCO).

TEPCO believes that the new imageshot by a second robot sent intohte containment vesset- confirms
that the first device was immobilized after its tread snagged on the vessel's steel mesh floor.

115


http://ajw.asahi.com/article/0311disaster/fukushima/AJ201504210045
http://mainichi.jp/english/english/newsselect/news/20150421p2a00m0na006000c.html

The second robot was scheduled to be removed from the highly radioactive containment vessel, but
TEPCO decided to leave the@be inside over fears that the probe would get stuck on its way out. In the
end, the utility cut the robot's power cable so it wouldn't get in the way of future inspections, abandoning
the device.

Though TEPCO lost both probes, the robot inspections apped to show nothing blocking the entrance to
the containment vessel's basement level, where the No. 1 reactor's melted fuel is thought to have pooled.
The utility also confirmed that contaminated water is collecting in the basement.

TEPCO is planning taevelop another robot capable of underwater missions, and is looking to inspect the
containment vessel's basement level by the end of fiscal 2015.

April 21, 2015(Mainichi Japan)

How much toxic water has leaked into the sea? (2)

Outage hits pmmps at Fukushima plant; toxic water leaks into ocean

Kyodo

http://lwww.japantimes.co.jp/news/2015/04/21/n  ational/outage-hits-pumps-fukushima-plant-toxic-
water-leaks-ocean/#.VTYOvJPwmot

Tokyo Electric Power Co. on Tuesday reported that a power outage has shut down all eight water transfer
pumps at the Fukushima No. 1 nuclear power station and that radiodaee water is again leaking into the
Pacific Ocean.

The pumps are being used to pump tainted water from a drainage channel to another channel leading to a
fence-enclosed artificial bay facing the station. The beleaguered utility said it was checking intdat
happened and how much water had leaked.

The pumping had begun last Friday, in response to a finding in late February that highly radioactive water
in the channel was reaching the ocean. They were confirmed to be working Monday afternoon but found
stopped at 8:45 a.m. Tuesday.

The utility said earlier this year that water samples from the drainage channel last May contained
concentrations of radioactive materials that surpassed the legal limit.

See alsa

Radioactive water leaking into sea
http://www3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the crippled Fukushima Daiichi nuclear power plant says radioactively contaminated
rainwater is spilling outside the facility's port after pumps to prevent leakage stopped working.

In February, Tokyo Electric Power Company, or TEPCO, found that radioactive rainwater that had
accumulated on the roof of the plant's No. 2 reactor building was leaking outside the port through a
drainage chanrel.
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TEPCO blocked the channel and installed 8 pumps in a tentative measure to reroute the channel so that
contaminated water would not leak into the sea.

The firm started operating the pumps last Friday. But on Tuesday, a worker found that they hagped
and the water was going into the sea.

TEPCO officials say they don't know the amount or radioactive level of the water. But they say that as of
April 9th, the level was extremely low.

They add that the pumps were working normally when workerschecked them on Monday afternoon.
They say they don't know what caused the problem or when they can restart the pumps.

The pumps can handle rainfall up to 14 millimeters per hour. It was not raining heavily when they
presumably stopped.

Pumps back ioperation

Pumps restat; contaminated water leak stops
http:/mwww3.nhk.or.jp/nhkworld/english/news/20150422_03.html

The operator of the crippled Fukushima Daiichi nudar power plant says radioactive rainwater has
stopped leaking into the sea as pumps are back in operation.

Officials of Tokyo Electric Power Company say the generator for the 8 pumps was apparently out of order.
The pumps were used to draw the containated rainwater from a drainage channel to prevent leaks.
The utility used a backup generator to restart the pumps on Tuesday night.

The officials had reported the trouble earlier on Tuesday. They said a worker found the pumps had
stopped, allowingthe water to spill outside the facility's port.

The officials say the rainwater spilled into the sea for more than 11 hours, but they do not know the
amount.

But they say the radioactive levels of the drainage water were low in samples taken shortigfore the
problem was discovered.

They say the utility is continuing an investigation to pinpoint the cause of the trouble.

The pumps had been installed as a stopgap measure to reroute the channel after the utility found in
February that contaminatd rainwater was leaking into the sea.
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The firm said the rainwater that had accumulated on the roof of a reactor building was spilling through
the drainage channel. This rooftop water contained comparatively high levels of radioactive substances.

April 25, 2015

New Toshiba robot for No.2 containment vessel

New robot tested for probing damaged reactor
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

Engineers have tested a new robot designed to probe a damaged reactor at the Fukushima Daiichi nuclear
plant.

Plant operator Tokyo Electric Power Company plans to use the device to view inside the containment
vessel of the No. 2 reactor.

The robot isshaped like a scorpion and is equipped with front and rear camera©nce inside the
containment vessel, it is designed to raise its rear camera and capture images of its surroundings.

Engineers tested the robot on Friday at a factory in Yokohama City. Theahine was inserted into a
simulated section of the No. 2 reactor through a pipe 10 centimeters in diameter. It moved slowly on a
rail-like structure to the center of a location under the reactor.

Tokyo Electric Power Company plans to implement the desg at the No. 2 reactoas early as this
summer.

TEPCO officials say radiation levels inside the No. 2 containment vessel reach 70 sieverts, which is higher
than in the No. 1 unit.

They say they will implement the probe carefully by measuring radiatin levels as they go. They sdiie
new device can withstand radiation exposure of up to 1,000 sieverts.

Kazuo Sudo of the robot's maker Toshiba says the challenge is difficult as the situation inside the reactor
is not known. He said engineers fear naaw parts of the rail and obstacles may hamper the robot's

movement.

Sudo said that if the probe can find the location and condition of the molten fuel, it should help engineers
figure out how to remove it.
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A version of the robot sent into the No. 1eactor was not able to see the condition of melted nuclear fuel,
as it was unable to reach far enough under the reactor.

April 28, 2015

Ice wall

TEPCO to begin creating ice wall
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

Japan's nuclear regulators have approved a plan by the operator of the damaged Fukushima Daiichi
nuclear plant to build an underground wall of ice to stem the buildup of contaminated water in reactor
buildings.

Tokyo Electric Power Company plans to freeze soil around the No.1 to No.4 reactor buildings to create an
ice wall 1.5 kilometers long. The wall is intended todep groundwater from seeping into the reactor
buildings.

The utility began work on the project last June. Workers drove pipes into the ground for containing liquid
that will be frozen.

On Tuesday, the Nuclear Regulation Authority approved TEPCO'spta start trials on Thursday to
freeze the liquid at 18 locations.

If the ice forms as planned, TEPCO will start freezing the liquid at other locations, pending government
approval, to eventually create a wall of ice.

But it's unclear how long it will take to complete the ice wall due to its unprecedented scale.

In addition, construction has been hampered by a delay in removing radioactive wastewater from
underground utility tunnels around the reactor buildings.

April 30, 2015
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Icewall chdlenges

Ice wall project faces challenges
http:/Amww3.nhk.or.jp/nhkworld/english/news/20150430_14.html

Underground icewall technology to block groundwater has been uskfor subway and tunnel
construction.

But building a 1.5 kilometer ice wall of uniform thickness is unprecedented.

TEPCO will drive about 1,700 pipes into the ground, 30 meters deep, around the reactor buildings. The
pipes will be filled with liquid frozen to minus 30 degrees Celsius.

Pipe installation is nearly complete on the inland side of the reactor buildings, where the trials will be
held.

But work on the seaside has been hampered by the delay in removing radioactive wastewater from
underground utility tunnels.

At present, 300 tons of groundwater flows into the reactor building basement each day, increasing the
pool of contaminated wastewater.

The government and TEPCO say the ice wall and other measures could cut the inflow to-targh.

But if the level of groundwater falls below that of contaminated wastewater in the reactor buildings, the
wastewater could leak out and spread the contamination.

TEPCO plans to control the level of groundwater by adding water through wells that wile dug around
the reactor buildings.

A system to pump up groundwater for purification and release into the ocean remains on hold due to
local opposition.

TEPCO to begin freezing soil on trial basis
http://iwww3.nhk.or.jp/nhkworld/english/news/20150430_12.html

The operator of the damaged Fukushima Daiichi nuclear power plant will build an underground wall of ice
to stem a buildup of contaminated water in reactor buildngs.

Tokyo Electric Power Company plans to freeze soil around the No.1 to No.4 reactor buildings to create the
1.5-kilometer-long ice wall. The structure is intended to keep groundwater from seeping into the reactor
buildings.

The utility began work on the project last June.

Workers drove pipes into the ground for containing the liquid to be frozen.
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On Tuesday, Japan's Nuclear Regulation Authority approved TEPCO's plan to start trials to freeze the
liquid at 18 locations.

The government and TERO decided to begin the work at noon on Thursday.

If the ice forms as planned, TEPCO will start freezing the liquid at other locations, pending government
approval, to eventually create the wall.

The project is unprecedented. It's unclear how long iwill take to complete the structure due to a delay in
removing radioactive wastewater from underground utility tunnels around the reactor buildings.

May 1, 2015

Suspected leak of highly radioactive water from (bolted)tank

Possible lealprobed at Fukushima Daiichi plant
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the disabled Fukushima Daiichi nuclear plant is investigatingsaispected leak of highly
radioactive water from a holding tank at the facility.

Tokyo Electric Power Company says inspectors found a pool of water at the base of the tank on Friday
morning. The pool's surface measures about 20 by 20 centimeters square.

Company officials say workers placed sandbags around the water and there's no sign the pool is getting
bigger. They say none of the water has seeped past barriers surrounding the tanks.

The officials say they measured a higihO-millisievert -per-hour rate of beta ray emission from the surface
of the water.

Water that was pumped out of the reactor buildings is stored in many tanks at the plant. The water was
treated to remove cesium but remains highly toxic. Officials believe the water in the pool camierh one of
the tanks.

The tank is an old type that has leaked before. Its steel plates are simply bolted together, not welded.

Tokyo Electric plans to remove the remaining water in the tank for treatment. And officials will try to find
out how the leak occurred.
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Starting tests on frozen soil
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Pipes installed south of the No. 4 reactor building to create an underground frozen soil
wall at the Fukushima No. 1 nuclear power plant (Pool)

TEPCO starts tests of frozen soil wall at Fukushima nuclear plant
http://ajw.asahi.com/article/0311disaster/fukushima /AJ201505010039

By HIROMI KUMAI/ Staff Writer

Tokyo Electric Power Co. started freezing soil at the Fukushima No. 1 nuclear plant in trial operations for
an underground wall aimed at preventing groundwater from flowing into the damaged reactors and
becoming radioactive.

The work was conducted at 18 points around the No. 1 through No. 4 reactor buildings on April 30 for the
first time since the project started last June.

TEPCO plans to eventually create a 1,500 metkmg frozen soil wall around tre reactors by circulating
liquid of minus 30 degrees inside pipes 30 meters deep atrheter intervals. Under the project, the wall

will divert the clean groundwater away from the plant and into the ocean, thereby stemming the daily
accumulation of radioactve water at the plant.

The company says it will start creating the complete frozen soil wall after the tests are completed at the 18
points, where surrounding piping and other factors will likely make it difficult to freeze the soil.

But it is unclear when TEPCO will be able to begin the full operations.
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In the trial run, TEPCO will use 58 underground pipes to freeze soil over a-éeter distance on the
mountain side of the nuclear facility. The company will monitor changes in temperature and groundwate
levels near the test sites.

The trial operations, which are expected to take weeks to complete, are intended to determine if the
method can create frozen walls even in locations with nearby structures and large volumes of
groundwater.

TEPCO originallyplanned to start the freezing process of the entire 1,50heter frozen wall by the end of
March. But delays in preparatory work near the ocean, as well as a suspension of operations associated
xEOE OAZAOU AEAAEO A 111 xET Gbaékthe icieubddat® AAAOE EI
In addition, the Nuclear Regulation Authority has required the utility to carefully examine the
effectiveness of the project, so TEPCO decided to conduct the test operations before fully introducing the
underground wall.

TEPCO begins test operation on ice soil wall at crippled Fukushima nuclear plant
http://mainichi.jp/english/english/newsselect/news/20150501p2a00m0Ona0050 00c.htm

Tokyo Electric Power Co. (TEPCO), the operator of the stricken Fukushima nuclear station, began a test
operation on the frozen soil wall installed around reactor buildings on April 30 to restrict groundwater
flowing into the buildings.

The utility plans to ultimately surround No. 1 to No. 4 reactor buildings at Fukushima No. 1 Nuclear Power
Plant with a 1.5kilometer-long ice wall. Along with other countermeasures such as pumping groundwater
out of the area, TEPCO expects to cut the daily amowfi groundwater flowing into the reactor buildings
from approximately 400 metric tons to less than 100 tons.

In the test operation, the utility poured cooling liquid into 58 pipes installed in 18 locations on the
mountainside where the freezing time is klieved to take longer due to buried objects in the area, and
evaluated temperatures in surrounding areas and changes in the level of groundwater. There are 1,551
pipes surrounding the reactor buildings, including the 58.
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In this diagram of the layoutof Fukushima No. 1 Nuclear Power Plant, the blue arrows show how
groundwater flows, the red dots show the 18 locations where test operations are being carried out and
the ice wall is shown by a blue line surrounding the four reactor buildings.

TEPCO plas to release the test results sometime after midilay.

It has emerged that when the frozen soil wall holds back water from flowing into reactor buildings, the
groundwater level in areas inside the wall drops below the level of radioactively contaminated wex in

the reactor buildings, leading to concerns over the contaminated water leaking through damaged parts of
the reactor buildings.

In the meantime, questions over watedlevel management are still under debate between the government,
TEPCO and the Nucée Regulation Authority, and the timing to start the fullscale freezing operation is

still up in the air.

May 2, 2015

Toxic water leaks from tank
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Radioactive water leaks from storage tank at Fukushima
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201505020022

A tiny amount of radioactive water has leaked from a storage tank at the crippled Fukushima No. 1
nuclear power plant.

Tokyo Electric Power Co., the operator of the plant, said May 1 that about 40 milliliters of water was found
under a storage tank holding radiationcontaminated water. The water is believed to have leaked from the
tank.

Sandbags were @ced around the tank to prevent water from spreading to other areas.

A TEPCO official said a worker came across the wet patch measuring 20 centimeters square at 9:30 a.m.
on May 1.

Seventy millisieverts per hour of beta rayemitting radioactivity were detected on the surface where the
water had leaked.

May 5, 2015

Over 10% of tanks have leaked

Radioactive water found leaking from wastewater tanks at Fukushima plant
http://mainichi.jp/english/english/newsselect/news/20150505p2a00m0Ona011000c¢.html

A sampling inspection of tanks containing radioactive waste produced durg the processing of
contaminated water at the Fukushima No. 1 Nuclear Power Plant has found that over 10 percent of them
have leaked.

The tanks contain sludge and wastewater produced when removing radioactive contaminants from water
with the Advanced Ligquid Processing System (ALPSJhe plant's operator, Tokyo Electric Power Co.
(TEPCO) sampled 105 of 1,354 tanks at the plant, and found that contaminated water had leaked or
seeped out of 15 tanks, or about 14 percent of those that were inspected. Eachktameasures about 1.5
meters in diameter and 1.9 meters in height and can hold roughly 3 tons of waste.

A TEPCO worker found water had accumulated on the ground under the tanks and on their lids during an
inspection in early April. It emerged that wastewagr had leaked from holes to let out gas near the tops of
the tanks. TEPCO suspects that hydrogen and other gases built up in the wastewater, thereby increasing
its volume and forcing it out through the gas holes.

The highest concentration of radioactive esium in the leaked wastewater was around 9,000 becquerels
per liter. The radioactivity of materials emitting beta rays, meanwhile, was particularly high, at around 3.9
million becquerels per liter.

The tanks are shielded within a concrete structure at th Fukushima No. 1 nuclear plant, and TEPCO
official Isao Shirai maintains that there have been no leaks outside the plant site. The tanks were drop
tested in advance, but no tests using actual wastewater were carried oGt=PCO says the leaks were
"unexpeded.”
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An official from the Secretariat of the Nuclear Regulation Authority commented]he leaked water is the
most concentrated contaminated water at the nuclear power planQuick countermeasures are needed."
Officials will ask TEPCO to thoroughly managthe radiation exposure of workers involving in leak

checking and other relevant work.

TEPCO plans to take measures to prevent further leaks, including reducing the amount of wastewater in
the tanks by about 10 centimeters. At the same time, as long asPS continues operating, it will keep
producing sludge and wastewater. As the number of tanks increases, TEPCO will have to secure space for
them. It also faces the task of dealing with the waste once the tanks have reached the end of their durable
life (about 20 years)

May 15, 2015

Dismantling cover of No.1 reactor

TEPCO starts removing cover for Fukushima reactor
http:/imwww3.nhk.or.jp/nhkworld/english/news/20150515 0 8.html

The operator of the Fukushima Daiichi nuclear plant began work on Friday morning to dismantle the
cover of the No.1 reactor building.

The cover was installed after the March 2011 nuclear accident to prevent radioactive dust from
dispersing. The reactor experienced a hydrogen explosion at the time of accident.

Tokyo Electric Power Company plans to remove the cover in order to clear away radioactive debris on the
upper part of the building and remove spent nuclear fuel still stored inside. It part of an effort to
decommission the reactor.

For about one week, workers will spray chemicals over the debris inside the cover by using a remote
controlled crane to prevent radioactive dust from spreading.

They will proceed with the work to remove the cover over the period of about one year. Company officials
say they will enhance monitoring of radiation levels during the procedure.

TEPCO says a preliminary test last year showed no scattering of radioactive materials when dismantling
the cove.

The utility initially planned to start dismantling the cover on the No.1 reactor building in July of last year.
But the work was delayed after the removal of debris from the No. 3 reactor in 2013 caused radioactive
dust to spread, sparking fear amongpcal residents. The death of workers at the plant also affected the
plan.
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TEPCO starts prep work to take cover off damaged Fukushima reactor
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201505150060

By MASANOBU HIGASHIYAMA/ Staff Writer

Tokyo Electric Power Co. began preparations on May 15 to renmthe cover around a damaged reactor
building at the crippled Fukushima No. 1 nuclear power plant, the first step in a lengthy process to
extracting nuclear fuel inside it.

The work is part of a preparatory process that could take several years for theentual removal of

nuclear fuel from the spent fuel pool in the No. 1 reactor building.

On the first day of the work, TEPCO, the plant operator, sprayed a chemical agent in the reactor building to
prevent radioactive dust in the building from being releasd into the air when the cover is removed.

On May 15, a large crane lifted a spraying machine to insert a thin, long nozzle into the building through
holes created on the top cover to spray a gldike chemical to contain dust and other materials generate
by a hydrogen explosion triggered by the March 2011 Great East Japan Earthquake and tsunami.

The agent will be sprayed through the nozzle at 48 points. After it completes the spraying, TEPCO plans to
begin retracting the roof cover on May 25 at the eadst to remove debris from the upper part of the
building.

When the utility was removing debris from the No. 3 reactor building in the summer of 2013, a large
amount of radioactive substances was released into the environment, fostering the public's digst in the
process.

Subsequently, TEPCO has cautiously been proceeding with preparations for removing the cover around
the No. 1 reactor building, such as testing anicattering agents in advance last October.

Because it is currently rice planting seaso n around the Fukushima plant, TEPCO has pledged to
suspend its work and inform surrounding local governments within 30 minutes when amounts of
released dust and radiation exceed certain levels.

Video footage of inside Nol Reactor

Video shot by rolot inside damaged reactor
http://www3.nhk.or.jp/nhkworld/english/news/20150515_40.html

The operator of the Fukushima Daiichi nuclear power plant on Friday released hundreaf hours of video
footage showing the inside of the containment vessel of one reactor.

The footage was shot in April by 2 remoteontrolled robots sent inside the No. 1 reactor's vessel where
radiation levels are very high.
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Footage first captured $iows fallen rubble in front of the robot.

The probe's camera also captured what might be lead sheets that fell when meltdown occurred. Rubble
can be seen piling up around them. All this testifies to the severity of the accident.

Meanwhile, no major camage was found in areas near the route leading to the bottom of the containment
vessel.

Tokyo Electric Power Company plans to carry out further searches by sending robots to the lower levels
of the vessel to look for nuclear fuel that melted down.

It also plans to send them into the containment vessel of the No. 2 reactor as early as August.
A survey using robots at the No. 3 reactor is expected to start as early as autumn this year.

The operator's effort using robots to look into the reactor essels will go into full swing in preparation for
removing nuclear fuel. That should be the most difficult part of the work in the reactors'
decommissioning.

5.1 quake hits Fukushima

Magnitude 5.1 quakeshakes Fukushima
http://mainichi.jp/english/english/newsselect/news/20150515p2g00m0dm065000c.html

TOKYO (Kyodo}- An earthquake with an estimated magnitude of 5.1 jolted Fukushima Prefecture and
other areas in northeastern Japan early Friday afternoon, the Japan Meteorological Agency said. No
tsunami warning was issued.

The quake occurred around 12:30 p.m. off the coast of Fukushima at a depth of about 50 kilometers. It
registered 4 on the Japanese seismic intensity scale of 7 in coastal areas facing the Pacific.

Tokyo Electric Power Co. said its Fukushima Daiichi and Kushima Daini nuclear power plants were
unaffected by the quake.

May 22, 2015

Accumulated hydrogen in the tanks likely caused leaks

Radioactive wastewater leak linked to hydrogen
http://www3.nhk.or.jp/nhkworld/english/news/20150522_27.html
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The operator of the Fukushima Daiichi nuclear plant says recent leaks of highly radioactive wastewater
from their containers were likely due toaccumulated hydrogen gas in the tanks.

Tokyo Electric Power Company reported this to the Nuclear Regulatiorutority on Friday. TEPCO has
found since April that the wastewater, produced during the process of treating radioactive water, had

seeped out through the lids of a number of containers.

The utility says that 28 of the 265 inspected containers had leakeand in 15 of them, bubbles formed
when workers stirred the liquid inside, and water levels went down.

The utility believes the bubbles mainly consist ofiydrogen, generated by strong radiation inside the
containers. TEPCO officials suspect the gasdreased the volume of the wastewater, forcing some to

overflow.

They say none of the spilled water has affected the external environment. As stopgap measures, they plan
to put liquid absorbents on the lids of the containers, and reduce the amount of veatstored inside.

May 23, 2015

Tanks without vents: Risk of hydrogen explosion

Risk of hydrogen explosion from leaking containers at Fukushima plant
http://aj w.asahi.com/article/0311disaster/fukushima/AJ201505230059
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removes radioactive substances from contaminated water at the Fukushima No. 1

nuclear power plant in November. (Pool)

By HIROMI KUMAI/ Staff Writer

Inspections of containers holding contaminated water at the Fukushima No. 1 nuclear power plant found
that at least 10 percent have leaks, which could triggertaydrogen explosion.

47T EUT %l AAOOEA 01 xAO #i8h OEA bl AT 060 1 bAOAOT Oh OAEF
the Nuclear Regulation Authority on May 22. It said no radioactive water was found to have escaped
outside the concrete structues that encase the containers.

According to TEPCO, there were about 1,300 such containers at the plant as of May 20.

They store waste water from the ALPS (advanced liquid processing system) equipment that removes
radioactive substances from contaminated water.

The containers, which are made of polyethylene, are 1.8 meters high and have diameters of 1.5 meters.
The first leak was discovered in a lid on April 2.

TEPCO began inspecting others to see if they had similar problems. Of the 278 it had examined by May 20,
it found 26 had some sort of leak or were bleeding from their lids.

The operator said the leaks and bleedg were likely caused by hydrogen and other types of gases that

OAOOI OAA EOiT I OEA xAOAOGO AgbPi OOOA O EEGCE 1 AOGAI O i
Such gases appear to have accumulated in sediment at the bottom of the containers, expanding the volume
of the liquid.

An NRAofficial said the accumulating hydrogen poses a potential danger.
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the official said.

Although all the lids of the containers were supposed todbfitted with pressure-release valves to allow

CAOOAOG O61 AOCGAAPAR 4%n0#/ 860 OOOOAU &£ 0T A OEAO 11T A AE?
Further review of the delivery records for the containers showed there may be as many as 333 that are

also defective, a TEPCO offadisaid.

AT OOAOETT 1 AOAI EO EEGCEh A OPAOE AAOOA/

Container for Fukushima waste found without gas venting holes
http://mainichi.jp/english/english/newsselect/news/20150523p2a00m0na015000c.h tml

Tokyo Electric Power Co. (TEPCO) revealed on May 22 that one of its containers for waste liquid
remaining after the processing of contaminated water at the Fukushima No. 1 Nuclear Power Plant did not
have the necessary holes in its lid for ventingut gas.

A total of 305 containers are being used without having been checked for venting holes. TEPCO says it will
quickly inspect all of the containers.

The containers hold sludge and other waste liquids containing radioactive materials that remain aft
contaminated water is put through the Advanced Liquid Processing System (ALPS). The waste produces
gasses like hydrogen, so as a safety measure the Nuclear Regulation Authority had asked TEPCO to create
the holes.

In early April, containers were found to be leaking radioactive waste liquids through the venting holes.
Later in the month, a company in a cooperative relationship with TEPCO was inspecting the containers
when it discovered the container without the ventng holes. Out of the approximately 1,400 containers,

334 -- including ones that are not being used yet have not yet been checked for venting holes.

TEPCO has speculated that the work to create the holes was skipped over at a factory in the United State

May 25, 2015

No place for complacency, says IAEA

IAEA report on Fukushima slams lack of tsunami preparedness despite awareness of

threat

http://lwww.japantimes.co.jp/news/2015/05/25/national/iaea  -report-fukushima-debade-slams-lack-
tsunami-preparednessdespite-awarenessthreat/#.VWLTDObwmic

Kyodo
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VIENNAZ The International Atomic Energy Agency criticized Tokyo Electric Power Co. and Japanese

regulatory authorities for their failure to prevent the 2011 Fukushima Nol nuclear plant disaster despite

knowing the risk of large tsunami hitting the facility, according to a copy of an IAEA report.

The U.N. nuclear watchdog said in the final report on the nuclear disaster triggered by a huge earthquake

and tsunamiin Marchc tpph T AOAET AA 301 AAUh OEAO OOEA &OEODOOEEI
some weaknesses which were not fully evaluated by a probabilistic safety assessment, as recommended

Au OEA )! wn! OAZEAOU OOAT AAOAOS8OG

The paper, compiled by around 180 expertéEOT I 1t ¢ AT O1 OOEAOh EO OAO O1 AA
meeting in September after its board examines the 24pfage summary in June.

The report addressing the causes and consequences of the Fukushima disaster as well as lessons learned

is expectedto serve as a reference for nuclear safety measures worldwide.

The IAEA said a new approach applied between 2007 and 2009 postulated a magnitt&i8 quake off the

coast of Fukushima that could lead to tsunami of around 15 meters hitting the No. 1 plant aindindating

the main buildings.

$AOPEOA OEA AT Al UOGEOh 4ADPAT h
ET AOOOOU AO OEAO OEIi Anh AT A 1
investigationsx AOA T AAAAA8G

O4ADPAT AEA 116 OAEA ET OAOEI Al i bAT OAOTI OU 1 AAOGOOAO E
EAECEOh 17T 0 AEA .)3! OANOEOA 4APAT O AAO pPOIiPOI U
Prior to the accident, there was not sufficient cosideration of low probability, high consequence external

events which remained undetected. This was in part because of the basic assumption in Japan, reinforced

over many decades, that the robustness of the technical design of the nuclear plants would pdav
OOEEFEAEAT O POI OAAQEIT ACAET OO bPi 0001 AGAA OEOEOhd EC
As a result,Tepco did not implement a sufficient safety assessment as recommended by the IAEA and

lacked protection for the emergency diesel generators, battery rooms and other vital systemgainst

tsunami-caused flooding the paper adds.

OEA T1 A . OAT AAO AT A )I
OEAO T OGCAT EUAOET T O AEA

O4EA T DPAOAOI OO xAOA 116 A£O011 U POAPAOAA £ O OEA 1 Ol (
the tsunami. Although Tepco had developed severe accident management guidelines, they did not cover
sUAE AT OTI1EEAIT U AiTil AETAQCEIT 1T &£ AOAT 66hd OEA OADBPI 00

for workers at the plant.
The IAEA called on countries that use, or plan to use, nuclear power to make continuous efforts to
improve safety based omew findings and to be prepared to cope with natural disasters more severe than
those predicted when nuclear power plants were designed.
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May 26, 2015

TEPCO finished with toxic water?
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http://ajw.asahi.com/article/0311disaster/fukushima/AJ201505260041

Equipment to remove radioactive substances from contaminated water stored at the

Fukushima No. 1 nuclear power plant (Pool)

By MASANOBU HIGASHIYAMA/ Staff Writer

IWAKI, Fukushima Prefecture-Tokyo Electric Power Co. said it will finish processing highly radioactive
water stored in tanks at the Fukushima No. 1 nuclear power plant by the end of the month.

The plant operator said the volume of watecontaining tens of millions to hundreds of millions of
becquerels of radioactive substances per liter had been reduced to 8,872 tons by May 21.

At one point, more than 360,000 tons of highly contaminated water was stored in tanks on the premises of
the crippled facility.

In March, TEPCO said it would not finish processing all the highly radioactive water by the end of May. But
it now says it will be able to complete treatment of 20,000 tons of salty radioactive water generated when
reactor cores were cooéd with seawater, a factor TEPCO cited as the key reason for the delay in
processing work.

Finishing the work will lower the risk of radioactive substances on the plant site from leaking. Btite

treated water still contains some radioactive materials, an d TEPCO has yet to decide how to handle
the processed water.

May 27,2015
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Task completed, at least in part

TEPCO '‘completes processing' highly radioactive water at Fukushima plant
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201505270071

By MASANOBU HIGASHIYAMA/ Staff Writer

471 EUT %l AAOOEA 01 xAO #18 OAEA EO OAIT I Pl AGAAG OEA 11
radioactive water stored at the Fukushima No. 1 nuclear power plant on May 27.

The work ended at 9:15 a.m., and it greatly reduces the risk of large amounts of radioactive substances

leaking into the environment surrounding the crippled plant, TEPCO officials said.

Thewater, kept in storage tanks at the plant, had contained tens of millions to hundreds of millions of

becquerels of radioactive substances per liter.

However, TEPCO has yet to decide how to handle the rising volume of processed water that still contains

low levels of radioactive substances. Currently, about 440,000 tons of such water, containing several

hundreds of becquerels of radioactive substances per liter, are on the plant site.

The site also has about 180,000 tons of contaminated water with some radctive substances, such as

strontium, removed. This water needs further processing to eliminate other radioactive substances.

The triple meltdown at the plant following the March 2011 Great East Japan Earthquake and tsunami has

required tons of water tocool the nuclear fuel and keep the situation under control. That in turn led to a

huge volume of highly contaminated water held in row upon row of storage tanks at the plant.

Another problem for TEPCO has been the 300 tons a day of groundwater flowingarthe nuclear reactor

AGEI AET CcO AT A AAATIT ETC Al 1T OAI ET AOAA xEOE OAAEI AAOE(
xAl 16 O AEOAOO OEA CcOi 01 AxAOAO ET O OEA 1T AAAT AAAE

TEPCO completes some wastewater decontamioati
http://iwww3.nhk.or.jp/nhkworld/english/news/20150527_31.html

The operator of the damaged Fukushima Daiichi nuclear plant says removal of 2 main radioactive
substancesis complete from most of the highly contaminated wastewater stored at the facility.

Tokyo Electric Power Company had presented a plan to the government to finish processing roughly
600,000 tons of radioactive wastewater by the end of March.

Officials with the utility cited problems with equipment for failing to meet that target. Instead, they aimed
to complete at least one round of processing by the end of this month.

They announced on Wednesday thatorkers had removed cesium and strontium from aout 620,000
tons of the wastewater stored in tanks.

They said about 10,000 tons of stored water could not be removed from the tanks and remained
unprocessed.
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They said workers were able to remove about 60 other types of radioactive substances fro#4000 tons
of the wastewater. That leaves about 180,000 tons still to be processed for those substances.

TEPCO officials said the processed water is still contaminated and will remain in storage tanks.

Workers on Wednesday also began dismantling sagrof the storage tanks. The tanks are made with steel
plates bolted together rather than welded and are prone to leaks.

TEPCO has abowi70 of these tanksand is considering how many to replace with seamless types.

TEPCO says all highbxic water in tanks filtered
http://mainichi.jp/english/english/newsselect/news/20150527p2g00m0dm071000c.html

TOKYO (Kyodo}- The operator of the crippled Fukushima Daiichi nuclear plant said Wednesday it has
finished filtering a total of 620,000 tons of extremely toxic water baig stored in tanks on the premises of
the complex to lower its radiation level.

Tokyo Electric Power Co. says the risk of radiation leakages from the water tanks is now much lower.
However, around 400 tons of radioactive water is still being generated emgday as groundwater is
seeping into the plant and mixing with tainted water more than four years since the nuclear accident.
According to TEPCO, some 440,000 tons of the water has been treated through a key water processing
system said to be capable ofemoving 62 different types of radioactive material with the exception of
tritium. The remaining 180,000 tons has been processed through another facility capable of removing
strontium, but still contains other types of radioactive substances and needs furgh treatment.

The highly radioactive water has been generated during the process of cooling the plant's reactors that
suffered meltdowns in the March 2011 nuclear crisis triggered by the magnitude 9.0 earthquake and
tsunami.

When Prime Minister Shinzo Ak visited the Fukushima plant in September 2013, TEPCO President Naomi
Hirose pledged that the company would filter all the water kept in tanks by March 31, 2015 to drastically
reduce the amount of radioactive materials it contains.

But the process has ben delayed due to a series of problems with its key water treatment facilities.

Tepco says all radioactive water in Fukushima No. 1 tanks filtered

http://lwww.japantimes.co.jp/news/2015/05/27/national/tepco  -saysradioactive-water-fukushima-1-
tanks-filtered/#.VWWVFUbwmot

Kyodo

The operator of the crippled Fukushima No. 1 nuclear plant said Wednesday itchéinished filtering
620,000 tons of extremely toxic water stored in tanks on the premises of the complex to lower its
OAAEAOQGEIT 1 AOGAI 8¢ 8Y
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Ceramic blocks to store radioactive water?

Potter creates ceramic cure to help stop radioactive water leakd-ukushima
http://ajw.asahi.com/article/behind_news/social_affairs/AJ201505270060

By KEIZO FUKATSU/ Staff Writer
YOKKAICHI, Mie PrefectureA manufacturer oftraditional ceramics has created special blocks that can

absorb water, a development that could enable radioactive water at the Fukushima No. 1 nuclear power
plant to be stored safely.

O#11 OAT ET AOGAA xAOAO xT O1 A 11 061 BGAEA E4A EDBE E-OFE OO DIARN
-EUOOATE 3EIOAT8 O7A xEI1 Al i1 AOAEATI EUA OEA DOl AOA(
AOiI I &OEOOEEI A xEIT AA AAIT A O OAOOOT O OEAEO ET I/

Mizutani came up with the idea of developing wateabsorbing blocks with unglazed ceramics when he

was working as a volunteer in the Tohoku region, which was devastated by the March 2011 Great East
Japan Earthquake and tsunami.

The 37-year-old expressed oncern about frequent reports of highly radioactive water leaking from

storage tanks at the stricken plant.

Since the disaster, Mizutani has visited affected areas more than 10 times and interacted with people who
were evacuated from their homes near th@uclear plant.

0) Al xAUuO xAl OAA OiI EAI b OEAI OAOOOT OiF OEAEO EI I A(
He first realized ceramics may be useful for storing radioactive water when he found biscuit ware absorbs
glaze more easily. Then, Mizutani began testing the watabsorbing quality of ceramics.

He mixed chaffs of grain with soil mainly comprised of clay. Because rice hulls burn away when the soil is
fired, hollows remain where the chaffs existed. Mizutani also kept the firing temperature at around 700
degrees to remare water from the clay and create tiny linear cracks.

According to Mizutani, the hollows and cracks help the ware absorb water. It took Mizutani almost a year
to develop the highly absorbent material.

While ordinary unglazed ceramic ware absorbs 40 peréeO 1T £ EOO xAECEO ET xAOAOh
block absorbed a volume equivalent to its own weight in just two minutes in one experiment, Mizutani
said.

He has received patents for the special block as well as his original watsorage system, in wiich
contaminated water is stored after being absorbed by the ceramic blocks laid on a huge pool made of high
density concrete.

He intends to reach out to Tokyo Electric Power Co., the operator of the Fukushima plant, so the product
can be used in the deaomissioning process at the crippled facility.

May 29, 2015

Radioactive water leaks at Fukushima Daiichi
http:/imwww3.nhk.or.jp/nhkworld/english/news/20150529 41.html
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The operator of the crippled Fukushima Daiichi nuclear plant says workers have found a leak of
comparatively highly radioactive water at the plant's site. It says the water flowed into the plant's port.

Tokyo Electric Power Company says the contaminatesiater was leaking from a hose connecting a
wastewater tank and a building at the plant.

The hose had a crack about 1 centimeter long. The contaminated water was produced in a process to
clean up rainwater tainted by radioactive materials at the plant.

Utility officials said the leaked water flowed into a nearby drainage channel and into the port.

They said they detected about 1,200 becquerels per liter of beta ramitting substances from water
taken from the channel on Thursday. That figure was®times the level the previous day.

They said the figure rose to a maximum of 1,400 becquerels on Friday. The officials believe the leakage
continued over the two days.

The company saysoncerns were raised about the hoses' durabilitylt has been relacing them.

Authorities in Fukushima Prefecture have urged the company to conduct an investigation to identify the
cause of the leak. They say the company should take thorough measures to prevent a recurrence.

May 30, 2015

Recordhigh radioattivity in port

Record levels of radioactivity in plant's port
http:/imwww3.nhk.or.jp/nhkworld/english/news/20150530_09.html

The operator of the damagedrukushima Daiichi nuclear plant says it has found recortigh levels of
radioactive water in the facility's port. It says the high levels are due to a leak of wastewater.

Tokyo Electric Power Company officials said on Friday thabntaminated water leaked from a crack in a
hose connecting a wastewater tank to a building at the plant.

They later detected about 22,000 becquerels of beta regmitting substances per liter of water in a nearby
drainage ditch. The ditch is in the upper part of a drainage ahnnel.
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The utility also found the density of radioactive materials in the channel was around 6,600 becquerels per
liter. That's more than 200 times higher than the figure recorded on Wednesday.

TEPCO officials took samples of seawater from 4 locati®in the port, where the leaked water reached via
the drainage channel. They detectedetween 190 and 320 becquerels of radioactive substances per liter.

The figure is the highest ever recorded in the port.

Utility officials say the leak stopped after lhey halted the flow of water, and that it has not affected waters
in the Pacific Ocean outside the port.

TEPCO workers are trying to collect water from the drainage channel to prevent it from reaching the
ocean.

June 2, 2015

Durability in doubt buthose not replaced

Hose laking radioactive water not replaced
http:/imwww3.nhk.or.jp/nhkworld/english/news/20150602_13.html

Officials at the Fukushima Daiichi nucleaplant say a hose that leaked radioactive water was left
untended even though its durability was in doubt.

The leak of highly radioactive wastewater was detected on Friday. Tokyo Electric Power Company, or
TEPCO, estimates that to 15 tons of water lealed from a crack in the hose, some into the plant's port.

Water sampled from 4 locations inside the port turned up the highest levels of radioactive substances
since monitoring began 2 years ago.

Company officials say the crack in the hose was caudeylstress from excessive bending that went
beyond the permissible level set by its maker.

TEPCO had been replacing the same type of hose at other parts of the plant due to doubts about its
durability.

But the one that leaked was left untouched sindéwas placed at a site where workers were busy building
a wall of frozen soil around the nuclear complex to keep groundwater from seeping into the reactor

buildings.

No clear rules for patrols were in place at the sited worker passing by happened tmotice the leak.
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TEPCO plans to speed up work to replace the hoses with stronger ones. It also plans to draw up a new
manual to ensure proper monitoring when the hoses are used.

Hose caused radioactivity leak
http://iww3.nhk.or. jp/nhkworld/engllsh/n

ews/nuclearwatch/20150602.html

— T ——

Officials at the Fukushima Daiichi nuclear plant have supplied more details about a leak of highly
radioactive water that was discovered last week. They say a hose that caused the leak was left unchecked
even though trere were concerns about its durability.

Tokyo Electric Power Company (TEPCO) workers discovered the problem on Friday. They estimate that as
much as 15 tons of water seeped into a drainage channel and then leaked into the port that is managed by
the plant.

When workers tested water samples from the port, they found the highest level of radioactivity since
monitoring began 2 years ago.

Company officials say the crack in the hose was caused by stress from excessive bending. Concerns about
durability had led them to replace similar equipment in other parts of the plant.

TEPCO will now accelerate replacement work. Officials are also compiling a manual to ensure proper
checks are carried out when the hoses are in use.

June 3, 2015

TEPCO liemgain on wastewater handling
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NRA not informed of tainted water transfer
http://iww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the damaged Fukushima Daiit nuclear plant is facing censure for transferring
wastewater that was possibly more radioactive than it originally stated. The company failed to notify

Japan's nuclear regulator of the change.

In May, officials found that water sampled at 4 sites ahe plant's port briefly exceeded levels of
radioactivity seen previously in the 2 years since monitoring began.

It's believed the contaminated water came from a cracked and leaking hose inside the plant. The water
from the hose flowed into a channel thaled to the port.

Initially, Tokyo Electric Power Company said the hose contained wastewater that was a byproduct of
treating contaminated rainwater.

But on Wednesday it was revealed at a meeting of the Nuclear Regulation Authority thia¢ utility had
begun adding other highly radioactive wastewater to the water since miday.

TEPCO says that as a result the wastewater in the hose was likely more radioactive than it initially
declared.

Some of the water in the hose was groundwater mixed withxéremely highly contaminated water that
had pooled in the plant's basement.

The hose cracked from being bent beyond the operational limit set by the maker. The utility had also
failed to replace the hose despite questions about its durability.

NRA Chirman Shunichi Tanaka condemned the utility for its utter failure to control the wastewater. He
ordered the company to continue monitoring and reporting on its handling of wastewater.

June 4, 2015

Two more temporary stockyards in Fukushima

2 Fukushima waste storage sites to be built
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

Japan's environment ministry will soon start building two moretemporary stockyards t store radioactive
waste from decontamination work in Fukushima Prefecture. A nuclear accident took place there in 2011.
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The stockyards are facilities to temporarily store contaminated soil and other waste before it goes to a
main storage facility that has yet to be built.

The ministry already has two such stockyards in the region of Futaba and Okuma towns. The two towns
host the damaged nuclear plant. The stockyards can store 20,000 cubic meters of waste.

With the two new stockyards to be built in the same region, the ministry has now nearly secured enough
land to carry out its plan to transfermore than 40,000 cubic meters of waste gathered from 43
municipalities in the prefecture in a year.

Work to transfer radioactive waste to the existing stockyards began in March. But the ministry has only
transferred 3,000 cubic meters of waste. That's less than a tenth of the planned annual total amount.

As for the entire site of the main storage facility planned for the same arghe Environment Ministry

faces the challenge of negotiating with more than 2,300 landowners. Only a few have so far agreed to sell
their land.

The planned main storage facility is for intermediate storage until a site is secured for final disposal.

Legislation obliges the government to ensure the waste stored in the main storage facility is moved to a
final disposal site outside Fukushima Prefecture within 30 years.

TEPCO lies again on wastewater handling (2)

NRA rebukes TEPCO for failure tmtain radioactive Fukushima water
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201506040105
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Rows of tanks holding contaminated water at the Fukushima No. 1 nuclear power plant
(Asahi Shimbun file photo)

*ADAT 60 1T OAT AAO xAOAEAT C E AdwerkcA 0vorkts faillirexdidplesménta 41 EUT
comprehensive strategy to plug leaks of contaminated water at its crippled Fukushima No. 1 nuclear

power plant.

Oj 4%0#/ q EAO MEAEI AA OF 1 ATACA jAIT OAI ET AGAA xAOAOQ
. OAT AAO 2AcOi AGETT | OOEI OEOUh AO A OAcCOI A0l U OAEAAC
AAAOAOOGET ¢ OEA AT 1 OAi ET AOGAA xAOAO EOOOAS8OG

Tanaka's remarks followed the recent revelation that an estimated 7 to 15 tons of highly radioactive water

leaked from a hose that was used to transfer contaminated water from storage tanks to a treatment

facility. The leak was discovered on May 29.

The incide nt was just the latest in a spate of similar mishaps that have plagued the plant.

TEPCO announced on June 1 that the escaped water contained 1.1 million becquerels of betemaijting

radioactive materials per liter. The radioactive water apparently madéts way to the sea through a ditch,

according to the company.

The leak likely occurred because the condition of the hose had deteriorated. In the part where the water
escaped, the hose was bent at a far sharper angle than is allowed under regulations, cbmpany said.

TEPCO said it did not replace the hose with a more durable one even though it was aware of the potential
danger that could result from aging.tlthad not checked the hose since installing it in October 2013.

Tanaka rebuked the utility for FEAET ET ¢ O1 OADPI AAA EOh OAUET Ch Oj 4%0#/
An official with the NRA who investigated the incident also revealed at the meeting thAEPCO had failed

to notify the authorities before the leak that the tanks holding water tht was scheduled for treatment

included highly contaminated water.
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The heavy contamination resulted from tons of groundwater making contact with melted nuclear fuel in
the reactor buildings.

June 5, 2015

Fallout still Japan's major problem

Repat: Nuclear fallout top environmental problem
http:/imwww3.nhk.or.jp/nhkworld/english/news/20150606 _04.html

A Japanese government report says the release of massive amountsaoiioactive materials is still the
country's top environmental problem 4 years after the nuclear accident in Fukushima Prefecture.

This year's white paper on the environment says high levels of radiation are still detected in some areas.
It says affectel areas face a number of problems, such as depopulation and ungrounded rumors.

The report calls for the introduction of renewable energy in such areas. It proposes using part of earnings
from green energy generation to help residents to return to theicommunities.

June 20, 2015

Highly radioactive water comes out of pipe

TEPCO investigating water leak at Fukushima plant
http:/mwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

Officials in charge of the Fukushima Daiichi nuclear power plant say around 20 liters of highly radioactive
water leaked from equipment used to treat tainted rainwater. But they say thimcident poses no danger to

the outside environment.

Tokyo Electric Power Company officials say the leak came to light when an alarm went off around 9 AM
on Saturday. Workers found water was coming out of a joint in a pipe.

TEPCO says all of the watéell into a receptacle below the equipment.

The utility saysthe water contained about 24,000 becquerels per liter of beteay emitting substances, a
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very high amount.

TEPCO officials say a valve that should have been open was closed, and theg\zethis raised pressure
in the pipes and caused the leak.

The utility is investigating to see if there was any error on the part of workers.

June 23, 2015

Hoses again

TEPCO finds problems with hoses at Daiichi plant
http:/www3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the disabled Fukushima Daiichi nuclear plant saysost of the facility's other hoses like
the one that developed a leak last mont h need repair or replacement .

The leak from a cracked hose in late May sent highly contaminated water into the plant's port, sending
radioactivity in the seawater there to the highest level since observations began 2 years ago.

Plant operator Tokyo Hectric Power Company believes the crack in the hose was causeddiiess from
excessive bending. It has checked 159 hoses of the same type at the site, and found that 1-3& nearly

90 percent-- are also being used in an incorrect manner.

Some are Bnilarly bent beyond the permissible level set by the maker, or have not been coated with
material to protect them from damage.

TEPCO says all the hoses that need improvement carry relatively ldevel radioactive water, including
rainwater tainted at the site.The utility plans to speed up work to replace the hoses with a more
durable type. It will also shorten the length of hoses used to carry contaminated water to reduce

the risk of leakage.

June 30, 2015

Very high radiation near No.2
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Highradiation detected near No.2 reactor pipe
http://iww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the Fukushima Daiichi nuclear plant has detected very hidgwvels of radiationnear a
reactor pipe where workers plan to soon launch a robotic probe inside a containment vessel.

Tokyo Electric Power Company took measurements at the No.2 reactor Friday last week. The unit
suffered a meltdown in the March 2011 diaster.

The utility says radiation levels near the pipe leading to the inside of the reactor's containment vessel
reached a maximum of more than 1,000 millisieverts per hour.

The utility is planning to inject a robot through the pipe to inspect the ralted fuel debris in August. It says
workers would have to go near the site to prepare

Separately, the company has found traces obéackish material that appears to have melted from the
steal cover of the pipe.

Officials say they do not know whetlr the blackish material has anything to do with high radiation levels.
They say they will examine whether it will hamper the robotic probe.

Tokyo Electric says it will decontaminate the area, and that at this point, the schedule for the probe will
carry on as scheduled.

Contaminated water removed from tunnels

TEPCO: Radioactive water removed from tunnels
http:/imwww3.nhk.or.jp/nhkworld/english/news/20150630_29.html

The operator of the crippled Fukushima Daiichi nuclear plant says it has finished removing highly
radioactive water from underground tunnels connected to one of the facility's reactor buildings.

Tokyo Electric Power Company, or TEPCO, said on Tuesday thatkers removed about 4,500 tons of the
water from the tunnels linked to the No. 2 reactor building.

Underground space of the building is filled with highly contaminated water that had contaevith melted
nuclear fuel, raising concerns that the water could flow out to the nearby sea through the tunnels.

Since November, workers had been filling in the tunnels with cement to remove the water.
TEPCO officials say they hope to finish similavork at underground tunnels connected to the plant's No.

3 reactor in July.
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The company estimates thatnore than 10,000 tons of such water has flowed into underground tunnels of
both reactors.

In April last year, TEPCO tried to create ice walls jusutside the reactor buildings to keep tainted water
out of the tunnels. But the plan did not work, and the utility decided to fill them with cement.

TEPCO and the government say they attach the highest priority to removing contaminated water from the
tunnels, to avoid polluting the sea.

July 1, D15

Scorpion robot for Fukushima

Shae-changingrobot built to photo melted fuel at Fukushima reactor
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201507010051

By HIROMI KUMAI/ Staff Writer

YOKOHAMAToshiba Corp. unveiled a shapshifting robot that could finally reveal the actual condition

of melted nuclear fuel at the crippled Fukushima No. 1 power plant.

The robot will likely be deployed in August in the No. 2 reactor containment vessel for the first survey
underneath a reactor core at the plant, Toshibafficials said at a June 30 demonstration for reporters at
its Keihin works here.

Equipped with two cameras and lightemitting diodes, the robot will be tasked with taking pictures of the
melted fuel.

More than four years after the March 2011 Great Easidan Earthquake and tsunami caused the triple
meltdown at the Fukushima plant, high radiation levels are still preventing workers from approaching the
reactor containment vessels to accurately assess the damage within.

O07A ET PA OEA O AAB kEEI OCAOERIO AG DIOOOEAI A xEOE
said.

According to Toshiba officials, the probe was developed at the request of the International Research
Institute for Nuclear Decommissioning, an organization consisting of electricopver companies and
nuclear reactor manufacturers.

To pass through narrow spaces, the probe transforms into a &gentimeter-long tubular shape that
measures 9 cm in width and 9 cm in height.

The back part of the robot, which contains one of the camerasrcbe rotated to take pictures from
different angles.

The device can also right itself if it overturns, Toshiba said.

The probe will enter the central part of the containment vessel through a rail link and operate on the iren
mesh floor beneath the reaatr core.
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The robot can identify objects up to 3 meters away, even in poor visibility caused by steam or other
factors, according to Toshiba.

Robotic probes developed by another company were used to survey the No. 1 reactor containment vessel
at the plantin April, but those devices did not enter areas directly underneath the reactor core.

One got stuck between obstacles on the floor, rendering it inoperable.

A monitoring camera installed in the containment vessel to control the second robot later malfationed
because of high radiation levels, forcing plant operator Tokyo Electric Power Co. to give up its plan to
retrieve the robot.

A robot developed by Toshiba Corp. is demonstrated at its laboratory in Yokohama Tuesday. As Japan
struggles in the early stages of a decaddsng cleanup of the Fukushima nuclear crisis, Toshiba developed
the robot, which raises its tail like a scorpion ad collects data, to hopefully locate some of the melted fuel
in the stricken reactor 2. | AP

¢t2aKAO0F NRffa 2dzi WaO2NLIA2YyQ NRo2d G2 f 2
http://www.japantimes.co.jp/news/2015/07/01/business/tech/toshiba  -rolls-scorpion-robot-look-
inside-stricken-fukushima-reactor-2/#.VZOcnUbwmic

by Mari Yamaguchi

AP

YOKOHAMAZ A new robot that raises its tail like a scorpion is scheduled to survey melted nuclear fuel

ET OEAA 11T A T &£ OEA OEOAA xOAAEAA .OAAAOT OO AO 4ADPAT 8¢
Toshiba Corp., codeveloper of the device, which was demonstrated on Tuesday, said the robot will venture

ET O1T OAAAOI O a0 DPOEI AOU AT 1T OAETT AT O OAOGOAT ET 1 OC(
ADVERTISING

Officials hope the robot can see the fuel in the pressure vessel in the middle of the reactor. The location of
the fuel has yet to be pinpointed because of the dangerously high radiation levels nearby.
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The unprecedented work of decommissioning the Fukusima No. 1 plant, which was crippled in the 2011
earthquake and tsunami, is expected to take decades.

4EA OAT OPEIT OI AT O EO OEA OAAITTA OF AT OAO A DPOEI AOL
into the worst-hit reactor 1 in April. The robot stdled inside the reactor and was unable to spot melted
fuel debris there.

This time, the scorpion crawler, which is 54 cm (21 inches) long when it is stretched out, will enter
through a duct designed as a passageway for fuel rods.

During the demonstrationat a Toshiba lab near Tokyo, the robot slid down a railing and stretched out like
a bar, with a headmounted LED showing its way. After crawling over a slight gap and landing on a metal
platform, the robot lifted its tail and looked up the bottom of the ontrol rod drive, a structure above the
platform simulating where some melted nuclear fuel might be left.

The scorpion also demonstrated it can roll back upright if it hits an obstacle and rolls over. The ability
comes from a tail joint in the middle thatbends.

One operator controls the robot with a joystick, and another monitors the video feed from the robot and
other data. At the Fukushima plant, the robot will be operated remotely from the command center in a
separate building.

The work is expected b take a full day. The robot is designed to tolerate radiation, which should allow it
to stay inside reactor 2 for more than 10 hours.

July 9, 2015

Russian firm to remove tritium

Russia Prepares Technology Details For Tritium Removal At Fukashim

http://www.nucnet.org/all -the-news/2015/07/09/russia -prepares-technology-details-for-tritium -
removal-at-fukushima

9 Jul (NucNet): RosRAO of Russia says it has prepared working documents that detail the technology it
plans to propose for a demonstration project to separate tritium from contaminated water at Tokyo

The companya subsidiary of state nuclear corporation Rosatonsaid the draft documentation details the
design, construction, piping, ventilation and electrical systems for a facility that would verify the
performance of tritium separation technology.

In September 2014, Tepco chose three companies to produce proposals for the facility. The three
companies areRosRAO, GE Hitachi Nuclear Energy Canada, anebd&ed Kurion.

RosRAO said negotiations have begun for Russia to build a demonstration )t did not give any
details.
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A project tender document published by the Japan Ministry of Foreign Affairs said the government will
PAU Obp O T1TTA AEITEIT *ADPAT AOA UAT j AAT OO Awsui h 0y
the removal of tritium from radioactive water.

The document said the project is designed to verify the separation performance of tritium separation
technology, to assess construction costs and operating costs for installing the system at Fukushima
Daiichi, and fortreating water remaining after treatment with existing multi-nuclide removal equipment.

Efforts to remove 62 kinds of nuclides are ongoing at FukushimBaiichi, the document said, but it is not
possible to remove tritium with existing physicochemical méhods. Removing tritium requires an efficient
hydrogen isotope separation method such as distillation, electrolysis or a combination of these processes.

The verification tests will be carried out offsite and the companies will be responsible for transpiing the
treated water to their test sites and then back to Fukushimdaiichi.

The technology must be shown to be capable of achieving a separation factor higher than 100 and of
being able to process up to 400 cubic metres of water a day with a tritiugoncentration between 0.6 and
18¢ ITEITEIT AAANOAOAT PAO 1 EOOA j"Nrmqs 4EA AAAAI EI

Contaminated water at Fukushima$ AEEAEE EO AAET C OOAAOAA xEOE %l AOC
Processing System (Alps), which maoves 61 radionuclides, but not tritium.

Tritium is a radioactive isotope of the element hydrogen and has a radioactive hdifie of 12.3 years.
According to the US Environmental Protection Agency, exposure to tritium increases the risk of
developing cancer.

However, becauseéritium emits very low energy radiation and leaves the body relatively quickly,

for a given amount of activity ingested, tritium is one of the least dangerous radionuclides.

According to radiation protection guidelines, aconcenh OET 1 1T £ O6b Ol xhnnn " NT/b x
acceptable for drinking water.

July 16, 2015

Radioactivity leak

Radioactive water from Fukushima plant escapes
http:/ ivww3.nhk.or.jp/nhkworld/english/news/20150717_01.html

The operator of the crippled Fukushima Daiichi nuclear plant has found that radioactive water has
overflowed from a drainage channel, spilling into the sea. This is due to heavy rain.
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Workers at the complex discovered the leak at around 8:40 AM on Thursday.

The operator, Tokyo Electric Power Company, said rainwater samples taken from the channel about 2
hours later contained830 becquerels per liter of radioactive cesium. That's above the goverment
standard for water allowed to be released into the sea.

The water also had 1,100 becquerels of betay emitting radioactive substances.

An approaching typhoon has been bringing intermittent heavy rain around the plant. The utility suspects
that the rain has washed away mud and soil that also contains radioactive materials.

It also presumes the amount of rainwater has exceeded the pump's capacity.

The leak was continuing as of 5 PM. But the firm says it cannot stop the spill anytime s@m has been
monitoring the density of the radioactive substances.

Radioactive rainwater spilled into the sea from the same channel in February. The company built a
barrier at channel's downstream to pump up water before it leaks into the sea.

July 22,2015

Online archive of beginning of 3/11disaster

Online archive of Fukushima disaster debuts
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

A Tokyo-based nonprofit organization has created an online archive of public documents that show how
the Japanese government dealt with the 2011 Fukushima Daiichi nuclear accident.

The Information Clearing House Japan announced the website's debut at a symposium in Tokyo last
Friday.

The group obtained about 60,000 pages of documents by requesting them from the industry ministry and
other agencies, as well as the Fukushima prefectural ggrnment.

The papers include the minutes of meetings held immediately after the accident between government
officials and representatives of the plant's operator, Tokyo Electric Power Company.

Also included are documents related to the health of redents living near the plant. Many of those papers
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had not been released before.

The director of the NPO, Yukiko Miki, said nuclear accidents take a long time to bring under control, so it
is important to preserve the documents for future generations.

She says providing people who have different expertise and interests with easy access to information
should help people demand a better response from the government.

The archive can be seen dtttp://www.ar chives311.org

July 27, 2015

Preparing to clear debris in No.3 pool

Fukushima Operator Prepares to Lift Zbn Debris From Fuel Pool

http://blogs.wsj.com/japanrealtime/2015/07/27/fukushima  -operator-prepares-to-lift -20-ton-debris-
from-fuel-pool/

The latest challenge at the Fukushima Daiichi nuclear power plams to remove a 20ton piece of debris

from a poolholding over 500 spent fuel rods.

More than four years after the plantwasE O AU A | AOOEOA AAOOENOAEA AT A Oc
operator Tokyo Electric PowerCo. Tepc8501.TO+4.71%said it would start work on the critical taskthis

week using a specially designed crane.

O4EA AAAOEO xEIlT AA DPOITAA 100 OOEITC Oxi AOAT AOh A
uniguesh® A £ 0 EO O OAAOGOAI U EITTA 11 O1 OEA 1T AEAAOhOG
The object is what remains of a fuel handling machine originally located above the surface of the water.

The debris is preventing Tepco from removing the sperfuel rods to a safer locationlt is the largest

I AEAAO OANOEOET ¢ OAi 1T OA1 ET OEAA OEA DPi xAO Pl AT 080 ¢
4EA OAIT T OAT xElIl AA AT 1T AOAOAA AO OEA OI 1 xAOO bi OOE/
well as any signs of a jump in radiation levels, will be monitored closely with multiple cameras during the

DOl AAAOOA8 4EA AAAOEO 1 600 AA 1 EEOAA OF OEAO EO xi1
While it is unlikely that any water from the pod will leak even if the object comes into contact with the

gate, Tepco said it will be ready to add water in case of a drawdown. Reduced water levels or exposure to

air could cause the radioactive fuel rods to heat up.

All other procedures at Fukushima Dichi will be halted while the debris is being removed, according to

the company.
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July 28, 2015

Ice wall: Power failure

TEPCO confirms equipment failure for ice wall
http://imww3.nhk.or.jp/nhkworld/english/news/20150728_25.html

The operator of the Fukushima Daiichi nuclear plant says the equipment to build an underground ice wall
has stopped working due topower failure.

Tokyo Electric Power Company has been conducting trials to create a barrier of frozen soil around the
reactor buildings that will keep groundwater from seeping into them.

An alarm was set off on Tuesday morning signialy trouble with a power panel at the plant. Workers then
found white smoke rising from a power cable.

Officials at TEPCO also found that part of a system to send nitrogen into the containment vessels of 3
reactors had stopped working.

The equipmenthas been building the subsoil ice wall by pumping liquid coolant of minus 30 degrees
Celsius into pipes installed in the ground around the reactor buildings.

The officials say they do not know when they can restart the equipment. Btltey say the ice wall will
not melt for several days, even without coolant running from the equipment.

Removing No.1 cover
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The interior of the No. 1 reactor building of the Fukushima No. 1 nuclear power plant

can be seen from above after a canopv panel was removed on July 28. (Eiii Hori)

TEPCO removes canopy panel from Fukushima reactor building
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201507280071

By HIROMI KUMAI/ Staff Writer

OKUMA, Fukushima PrefectureTokyo Electric Power Co. on July 28 started removing a canopy covering a
damaged reactor building at the Fukushima No. 1 nuclear plant to prepare for the eventual extraction of
spent nuclear fuel inside.

Around 7 a.m., workersusing a giant crane lifted away the first of six canopy panels, each measuring 40
meters long and 7 meters wide, from the No. 1 reactor building.

The 30-minute removal of the panel left a large hole in the canopy through which steel beams on the
damagedupper part of structure could be seen from abovalorkers closely monitored radiation

levels in the surrounding areas during the removal process.

The utility plans to remove the remaining five panels from next week.

The removal of the canopy will allow EPCO to clear debris inside the building, possibly in the latter half
of fiscal 2016. That process shoulgave the way for the removal of nuclear fuel rods from the spent

fuel pool in the building.

Before removing the canopy panel, the utility sprayed thinside of the reactor building with liquid resin
through holes drilled in the cover to prevent radioactive materials from being stirred up during the
dismantling work.
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TEPCO initially planned to start removing the canopy panels from the No. 1 reactor laling in summer
2014, but the schedule was delayed because a large amount of radioactive substances was released into
the environment when the utility removed debris from the No. 3 reactor building in August 2013.

Even after the antiscattering resin wassprayed into the No. 1 reactor building in May, removal of the
canopy panel wagpostponed by a problem inside the building

Work begins to dismantle cover at Fukushima plant
http://mainichi.jp/english/english/newsselect/news/20150728p2g00m0dm069000c.html

TOKYO (Kyodo})- The operator of the disasterhit Fukushima Daiichi nuclear plant began Tuesday
dismantling the cover shrouding the No. 1 reactobuilding, installed in the wake of the 2011 disaster to
keep radioactive materials from dispersing.

Tokyo Electric Power Co. workers removed one of the six panels, each about 7 meters in width and about
42 meters in length, using a crane.

With the removal of the panel, the upper part of the reactor building, which was destroyed by a hydrogen
explosion, became visible for the first time since last December, when part of the cover was temporarily
removed.

The utility plans to complete the whole cover removal process in fiscal 2016, which begins next April, and
clear debris and install equipment before beginning to take out the 392 spent fuel assemblies from the
building's pool in fiscal 2020.

Takao Kikori, a senior nuclear safety official ahe Fukushima prefectural government, called for care to
be taken in conducting the dismantling work for the safety of local people.

The utility plans to remove the second panel in early August or later and complete the removal of all six
panels by the @&d of this year. It also plans to later remove panels on the sides of the reactor building and
install windbreaker sheets for debris clearing work.

The reactor building cover was installed in October 2011 as an emergency measure to keep radioactive
dust from scattering. The utility initially planned to dismantle it in fiscal 2013 or 2014 but was forced to
put off the work to take additional dust control and other measures.

Dismantling of reactor building cover begins
http://iwww3.nhk.or.jp/nhkworld/english/news/20150728_13.html

The operator of the damaged nuclear power plant in Fukushima has begun work to remove the cover of
the Number 1 reactor building, a step tward decommissioning the plant.

Workers are using a remotecontrolled crane to remove one of the panels of the ceiling.

Tokyo Electric Power Company, or TEPCO, installed the cover after the 2011 accident to prevent the
dispersal of radioactive materals. But the utility needs to remove it to allow the clearing of debris and
removal of nuclear fuel in a spent fuel storage pool.
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The operator plans to take several months to remove the 6 panels of the ceiling. It plans to then dismantle
the cover while clearing debris.

The utility says it expects to complete the task around the winter of 2016.

The dismantling of the cover was originally due to start in July last year. But TEPCO delayed the operation
after people living nearby expressed concerns @ the possible spread of radioactive materials.

The utility postponed the work again in May this year as it found problem with a device that controls
the air flow in the building.

TEPCO has sprayed chemical agents on the debris in the buildingptevent radioactive particles from
being released into the air.

The operator says it will keep a closer watch on radiation levels and make information public during the
work.

TEPCO resumes works on ice wall

Ice wall building resumes
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the damaged Fukushima Daiichi nuclear plant has resumed building an underground ice
wall after a brief equipment fdlure.

Tokyo Electric Power Company has been conducting trials to create a barrier of frozen soil around the
reactor buildings to keep groundwater from seeping into them.

On Tuesday morning, workers responding to an alarm found smoke rising from awer cable.
They confirmed that all the equipment to build the ice wall had stopped working due to a power failure.

The staff found no problems with the equipment and resumed work in the afternoon using another power
system.

The power failure alsopartially stopped a system that sends nitrogen into the containment vessels of 3
reactors. That work has been resumed as well.

TEPCO says the power cable that was emitting smoke had shontcuited.

The utility is investigating what may have triggere the problem.
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July 29,2015

Explanation

Damaged power cable briefly disables frozen soil shields at Fukushima No. 1
http://lwww.japantimes.co.jp/news/2015/07/29/national/accidental  -power-cable-damagebriefly-
disablesfrozen-soil-shields-fukushima-no-1/#.VbiOQ_nwmot

JIJI

FUKUSHIMA Frozen soil shields aimed at curbing the buildup of radioactive water were temporarily

AEOAAT AA AO 41 EUT %l AAOOEA 01 xAO #padtwOTusdapEAEAT &OF
The problem occurred after a power cable was damaged by mistake, Tepco said. Electricity leaked from

the damaged cable, causing faflafe systems to kick in for the shields and other devices, it said.

The underground shields, designed tblock groundwater from flowing into the basements of the stricken

reactor buildings, were restarted later in the day.

The power leak also halted a device circulating nitrogen in reactors 1, 2 and 3 to prevent hydrogen

explosions.

According to Tepco, a planworker found white smoke around the power cable at around 8:35 a.m.

Removal of debris to start in N0.3

Removal of debris in spent fuel storage to start
http:/imww3.nhk.o r.jp/nhkworld/english/news/nuclear.html

Workers at the Fukushima Daiichi nuclear power plant on Sunday will start the removal of a fuel
exchanger inside the Number 3 reactor building. The 2@n device fell into the fuel pool during the 2011
disaster.

The device has since been a major obstacle for workers at Tokyo Electric Power Company in the start of
removal of extremely radioactive rubble left in the storage pool. 566 fuel rods remain inside the spent fuel

pool.

Workers cannot directly take part n the process as the site is highly radioactive. The work will require 2
remote-controlled cranes that will lift and remove the device, which is some 14 meters long.

The work poses a challenge as spent fuel may suffer damage if the device falls baak i pool during
removal.

Workers accidentally dropped a 406kilogram device into the pool last August. Though none of the rods
suffered damage, removal was postponed for 4 months.

156


http://www.japantimes.co.jp/news/2015/07/29/national/accidental-power-cable-damage-briefly-disables-frozen-soil-shields-fukushima-no-1/#.VbiOQ_nwmot
http://www.japantimes.co.jp/news/2015/07/29/national/accidental-power-cable-damage-briefly-disables-frozen-soil-shields-fukushima-no-1/#.VbiOQ_nwmot
http://www3.nhk.or.jp/nhkworld/english/news/nuclear.html

TEPCO has been preparing for the removal by developing equipment tai lored to grip the device.
Cushions have also been placed on top of the fuel rods.

TEPCO officials say all other work to decommission the plant will be suspended while the removal
takes place as a hydrogen explosion in 2011 left the pool withou t a roof.

July 30, 2015

Tunnels cleared of radioactive water

Fukushima plant tunnels clear of radioactive water
http:/www3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the crippled Fukushima Daiichi nuclear power plant says it has finished removing highly
radioactive water from underground tunnels linked to the reactor buildings.

More than 10,000 tons of highly contaminated water flowed into théunnels outsid e the buildings for
reactors No.2 and 3. Experts feared that the water might seep into the sea.

The concern led the plant operator, Tokyo Electric Power Company, to try and block any more tainted
water from entering the tunnels.

The firm has been fil ling the tunnels with cement to pump out contaminated water since
November.

It finished draining the No.2 reactor building's tunnels late last month. The company says it also
completed similar work on the tunnels connected to the No.3 reactor buildingroThursday.

The firm will continue the work to fill the tunnels with cement until sometime late next month.

The utility initially attempted to freeze radioactive water in sections where the tunnels connect to the
reactor buildings. But this did not work.

The government and TEPCO had placed top priority on addressing the highly radioactive water in

the tunnels due to a fear that it might badly pollute the sea near the plant . The latest achievement
will significantly reduce that risk.
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July 31,2015

Final report on Fukushima disaster (1)

The Fukushima
Daiichi Accident

Report by the Director General
and Technical Volumes

https://www.iaea.org/newscenter/news/iaea -releasesdirector-general%E2%80%99sreport-
fukushima-daiichi-accident

IAEAReleasés A NSO 2NJ DSYSNY f Qa wSLIR2NI 2y Cdz] dza

By Miklos Gaspar, IAEA Office of Public Information and Communication

4EA Y! % S$EOAAOI O 'ATAOAI 60 2APT OO0 11 OEA &OEOOEEI /

assemble lessons leared from the accident and provide a knowledge base for the future.

4EA ) ! %! $E OREQiodthe FAkushida Daiickd Accidentalong with five techntal volumes

on this topic by international experts, have just been publicly released. This publication comes ahead of

OEA ' CATAU80 ' AT AOAT #1171 ZAAOAT AR ET 3ADPOAI AAOS

The report assesses the causes and consequences of the 11 March 2011 accident at the Firkadbaiichi

Nuclear Power Plant in Japan, triggered by a tsunami that followed a massive earthquake. It was the worst

emergency at a nuclear power plant since the Chernobyl disaster in 1986.

O4EA OADPT OO Ai T OEAAOO EOI Al hsahdaipmhtb fravidetk lintlefsiandiAg A OA 7

of what happened, and why, so that the necessary lessons learned can be acted upon by governments,

OACOI AGT 00 AT A 1 O0AT AAO PIi xAO PI AT O T PAOAOI OO OEOIT O¢

YukiyaAmano saidinhisFoA x T OA O1 OEA 2API 008 O4EAOA AAT AA 11

T OA1I AAO OAEAOU ET AT U AT O1T 6ouUs8o

The report and the technical volumes distil and assemble lessons learned from the accident and provide a

knowledge base for the future. They consider thecaident itself, emergency preparedness and response,

radiological consequences of the accident, pesiccident recovery and the activities of the IAEA since the

AAAEAAT 08 - AAOOOAO OAEAT h AT OE ET *ADPAT Aé&A ET OAOT /

OAi AET O OEA OAODPI 1 OEAEI EOU 1T £ AAAE ET AEOEAOAT Al OT ¢

Mrl i ATT OAEA ET EEO &I OAxi OA8 O4EA &OEOOEEI A $AEEAE
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effective international cooperation. The IAEA isvhere most of that cooperation takes place. Our Member

States adopted the IAEA Action Plan on Nuclear Safety a few months after the accident and have been

Ei b1 Al AT OET ¢ EOO AZ£AO OAAAEET C DPOI OEOETT O O EI DBOT 0O/
Mr Amano had announcedn 2012 that the IAEA would prepare an authoritative, factual and balanced

assessment of the accident, addressing both its causes and consequences. The report is the result of an
extensive collaboration that involved some 180 experts from 42 IAEA Member&és and several

international bodies.

The report and the technical volumes are accessiblere. A brochure summarizing the main findings is
availablehere.

AEA $EOAAOTI O ' AT AOAI 60 2ADPT OO0 ET ! OharA Ene Ehines® AT AEh 2 (
translation will be available later this week.The unofficial Japanese translation of the Foreword and the
%PAAOOEOA OOIi T AOU T £ OEA $ E OAekelrhedull trehdlaBoo il O 2 ADT OO0
published in September.

Related Resources

1 The Fukushima Daiichi Accident Report by the Director General and Technical Volumes
T In Focus:Fukushima Nuclear Accident
9 In Focus: IAEA Action Plan on Nuclear Safety

Difficult preparations for No.2 probe

Robot probe into No.2 reactor may be delayed
http:/imwww3.nhk.or.jp/nhkworld/english/news/20150731_06.html

The operator of the crippled Fukushima Daiichi nuclear plant says it may have to postpone plans to send a
robot probe into the plant's No.2 reactor due talifficult preparations.

Tokyo Electric Power Company was planning to send a robot into the containment vessel of the No.2
reactor in August. The purpose is to capture video images of molten nuclear fuel foetfirst time.

The utility assumes the fuel penetrated the reactor core and is inside the containment vessel.

The plan involved using a pipe sticking out of the container as an entry point for the robot. But some
concrete blocks are blocking the wawnd need to be removed.

Workers found thatthe remote-controlled machinery they wanted to use to remove the blocks cannot
operate in some areas of the reactor building due to an eroded floor and other reasons.

TEPCO says it is now considering usingnemicals to clear the blocks or developing new machinery to
remove the blocks.
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Due to these reasons, the utility says the probe may be postponed from August until December or later, in
the worst case.

Trenches almost clear

TEPCO removes radioagt water from No. 3 reactor trench at Fukushima plant
http://mainichi.jp/english/english/newsselect/news/20150731p2a00m0Ona018000c.html

Tokyo ElectricPower Co. (TEPCO) announced on July 30 that it had completed the removal of radioactive
water collected in the trench for the No. 3 reactor at the crippled Fukushima No. 1 Nuclear Power Plant.
With the removal of the No. 3 reactor's trench water, the worko clear the trenches of the No. 2 through

No. 4 reactor trenches is almost oveltn addition to lowering the risk of highly contaminated water

leaking into the oceanthe removal of the radioactive water sets the stage for the creation of walls of
frozen dirt around the No. 1 through No. 4 reactors to block any more underground water from flowing
onto the premises of the reactors.

According to TEPCO, after the disaster struck the plant, the amount of contaminated water in the trenches
measured 4,500 tondn the No. 2 reactor trench, 5,800 tons in the No. 3 reactor trench and 660 tons in the
No. 4 reactor trench, for a total of around 11,000 tons$n the water from the No. 2 and No. 3 reactors,
where meltdowns occurred, the water contained up to 100 millia becquerels of radiation per liter.The
Nuclear Regulation Authority had been concerned that the water would escape into the ocean.

The trench for the No. 4 reactor still has around 60 tons of water in it, but at up to 100,000 becquerels per
liter, the radiation level is low compared to what was in the No. 2 and No. 3 reactor trenches.

The water from the trenches had previously been planned to be removed by April 2014, but a plan to
freeze the areas where the reactor buildings and the trenches connectdstop the flow of water into the
trenches failed. The plan was changed to pouring in a special kind of concrete to fill up the trench while
draining out the water, setting back the schedule considerably. The draining of the No. 2 reactor's trench
was comgeted around the end of June this year.

August 2, 2015

Removing 2&on debris from No.3 pool

In delicate operation, 2&on object removed from Fukushima fuel pool
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201508020026
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Tswo cranes are used to remove a huge piece of debris from the nuclear fuel storage
pool of the No. 3 reactor building at the Fukushima No. 1 nuclear power plant on Aug.
2. (Tatsuya Shimada)

By HIROMI KUMAI/ Staff Writer

Tokyo Electric Power Co. on Aug. 2 removed a-20n piece of debris from a nuclear fuel storage pool, a
small but critical step in decommissioning the crippled Fukushima No. 1 nuclear power plant.
It was the largest piece of debris left in the No. 3redctO AOEIT AET ¢80 OO1 OACA bHiillh
nuclear fuel assemblies.
The reactor building was heavily damaged by a hydrogen explosion shortly after the Great East Japan
Earthquake and tsunami on March 11, 2011, triggered the nuclear crisis at the pta
The object removed was part of fuel replacement equipment used to load and unload nuclear fuel at the
No. 3 reactor. It has prevented TEPCO from removing the nuclear fuel assemblies in the pool to a safer
location.
The piece of equipment originally veighed 35 tons, but TEPCO used an underwater cutting device to pare
it down to 20 tons.
The utility began lifting the debris shortly before noon. Workers remotely controlled two large cranes,
equipped with three specially designed hooks, to pull out theabris while closely monitoring the process
with cameras.
The delicate operation required the utmost attention to detail to prevent the debris from touching the
PIT180 xAl108 )& EO EAA AOiI bbAA AAAE ET O OEA bDiililt
The debris was safely placed on the ground aft&0 minutes, during which time TEPCO suspended alll
outdoor decommissioning work at the plant compound in case of an accident.
After removing the smaller debris from the pool, the utility plans to install special equipment on the upper
structure of the reador building to lift out the nuclear fuel assemblies.
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TEPCO plans to start the fualemoval operation in January 2018 at the earliest.

Key debris operation at Fukushima clears way for removal of-siithmering fuel rods

http://lwww.japantimes.co.jp/news/2015/08/02/national/key  -debris-operation-fukushima-clears-way-
removal-still -simmering-fuel-rods/#.Vb4hRPnwmos

by Reiji Yoshida
Staff Writer

Tokyo Electric Power Co. succeeded Sunday in safely removing a massive piece of debris weighing roughly
20tons fromthefuel®i T 1 T £ OEA &OEOOEEI A .18 p 1 O0AI AAO bBI xAO
utility said.

The operation was considered a major step toward removing the 566 fuel rod assemblies that have

remained in the pool since the triple meltdown at the Fukushira plant in March 2011.

Tepco is aiming to remove all of the stithot fuel assemblies in the No. 3 pool by the end of March 2018.

The debris, originally a piece of equipment used to remove and insert fuel rod assemblies, fell into the

pool after a hydrogen explosion ripped through the reactor building on March 14, 2011.

More than four years after the crisis, radiation still remains dangerously high in the area around the pool.

N30T AAUB O OAIT [whidnitooK jBthowerad Bolr] workers used two huge remoteontrolled

cranes to lift the 14meter-long piece of debris out of the pool.

The risk surrounding the removal effort? given the huge mmber of fuel assemblies in the poat meant

Tepco halted all other outdoor decommissioning work.

No significant uptick in radiation levels was observed at the plant during the operation, the utility said.

The gigantic tsunami that hit the Fukushima plant on March 11, 2011, knocked out critical cooling

functions and led to meltdowns of three of the six reactors, triggering hydrogen explosions that blew up

the upper floors of the reactor 1, 3 and 4 buildings.

Tepco has already moved fuel rod assemblies from the pool of the reactor 4 buildimgconsidered the

most fragile among the damaged structures O1 A OAZAO AOEI AET ¢ xEOEEIT OEA

566 still hot fuel assemblies in No.3 pool

Keydebris operation at Fukushima clears way for removal of s¢iinmering fuel rods

http: //www.japantimes.co.jp/news/2015/08/02/national/key  -debris-operation-fukushima-clears-way-
removal-still -simmering-fuel-rods/#.Vb8i5fnwmot

video URL: https://youtu.be/9C3L64ZYxMo

by Reiji Yoshida
Staff Writer
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Tokyo Electric Power Co. succeeded Sunday in safely removing a massive piece of debris weighing roughly
¢m Ol 10 AOIi OEA &£OAI piil 1T &# OEA &OEOOEEI A .18 p
utility said.

The operation was considered a mnjar step toward removing the 566 fuel rod assemblies that have

remained in the pool since the triple meltdown at the Fukushima plant in March 2011.

Tepco is aiming to remove all of the stithot fuel assemblies in the No. 3 pool by the end of March 2018.

The debris, originally a piece of equipment used to remove and insert fuel rod assemblies, fell into the

pool after a hydrogen explosion ripped through the reactor building on March 14, 2011.

More than four years after the crisis, radiation still remainglangerously high in the area around the pool.
N30T AAUB O OAIT JwhidnitooK jBthowerad Bolr] workers used two huge remoteontrolled

cranes to lift the 14meter-long piece of debris out of the pool.

The risk surrounding the removal effort? given the huge number of fuel assemblies in the poel meant

Tepco halted all other outdoor decommissioning work.

No significant uptick in radiation levels was observed at the plant during the operation, the utility said.

The gigantic tsunami that hit the Fukushima plant on March 11, 2011, knocked out critical cooling

functions and led to meltdowns of three of the six reactors, triggering hydrogeexplosions that blew up

the upper floors of the reactor 1, 3 and 4 buildings.

Tepco has already moved fuel rod assemblies from the pool of the reactor 4 buildimgconsidered the

most fragile among the damaged structures to a safer building withinthed AT 08 O AT | b1 O1 A8

Workers remove fuel exchanger at Fukushima Daiichi
http:/imwww3.nhk.or.jp/nhkworld/english/news/20150802_15.html

Workers at the Fukushima Daiichi nuclear power plant have successfully removed a-&h device from
the Number 3 reactor building.

The fuel exchanger fell into the fuel pool on the top ftr when the reactor building exploded during the
2011 disaster. The device was used to move nuclear fuel in and out of the pool.

The removal of the fuel exchanger started on Sunday morning and took 7 hours to complete.

As the site is highly radioactve, workers watched camera footage, and used 2 remet®ntrolled cranes to
carry out the task.

The 566 fuel rod assemblies in the spent fuel pool of the Number 3 reactor building could have suffered
damage if the device had fallen back in during the reoval procedure.

The other decommissioning work at the plant was suspended during the removal to secure the safety of
the workers.

The plant's operator, Tokyo Electric Power Company, says there were no major problems, and the
amount of radioactive sulstances at Fukushima Daiichi has not changed.
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The removal of spent fuel is the first major challenge for the decommissioning of the plant, which will
take an estimated 40 years to complete. But the large amount of debris and the high levels of radiation
have kept spent fuel from being removed from the Number 1, 2 and 3 reactor buildings.

The removal of the fuel exchanger is a major step forward, but the removal of spent fuel will not start
until 2017, or 2 years behind schedule, as it will take a longne to remove the debris and decontaminate
the area.

The current roadmap says the removal of spent fuel will start in 2021. However, TEPCO has not been able
to determine the location of the spent fuel rods that melted and fell, and has yet to start déwging
technologies to remove them.

Many issues remain before the buildings are demolished and the decommissioning work is completed.

August 3, 2015

Key piece of debris removed from one of damaged Fukushima reactors
http://mainichi.jp/english/english/newsselect/news/20150803p2g00m0dm019000c.html

TOKYO (Kyodo})- A key piece of debris was successfully removed Sunday from a damaged reaeatdhe
Fukushima Daiichi nuclear power plant, clearing the way for the removal of over 500 spent fuel rods
sitting inside the unit's cooling pool more than four years after the 2011 crisis.

An official of plant operator Tokyo Electric Power Co. called ¢hrremoval of fuel handing equipment from
the pool "major progress" in the debris clearing process and a step forward to the reactor's eventual
decommissioning.

The fuel handing device, used to put fuel rods in and out of the No. 3 reactor and located abits spent
fuel pool, fell into the pit when a hydrogen explosion rocked the structure housing the reactor on March
14, 2011.

The 20-ton device was the largest piece of debris inside the pool. With 566 spent fuel rods still in the pool,
its removal required workers to be extracautious amid concern that if mishandled, the device could fall
into the pool again and damage the fuel.

Shortly before noon, workers began remotely operating two large cranes to lift the fuel handling
equipment from the pool and emoved it in less than 90 minutes, according to the utilities company.
The government and Tokyo Electric plan to begin removing the spent fuel from the pool by the end of
March 2018.

The No. 3 reactor is one of three units at the Fukushima plant that expenced nuclear meltdowns after
losing cooling functions in the wake of the March 11, 2011, earthqual®used tsunami.
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The disaster at the sixreactor complex caused massive amounts of radioactive materials to be released
into the air and sea, contaminang large areas in northeastern Japan and forcing more than 100,000
people to evacuate their homes.

The decommissioning work, including the removal of melted fuel from inside the reactors that suffered
meltdowns, is expected to take around 30 to 40 years.

August 4, 2015

NRA approves frozen barrier plan

NRA approves soil freezing plan
http:/www3.nhk.or.jp/nhkworld/english/news/nuclear.html

Japan's nuclear regulator has approved plans for underground frozen barriers at all locations at the
damaged Fukushima Daiichi nuclear plant. The aim is to stem the buildup of contaminated waite
reactor buildings.

On Friday, the Nuclear Regulation Authority approved a revised construction plan submitted by the
Tokyo Electric Power Company to build a system that will freeze soil along the seaside. The utility hopes

to start the work as soonas possible. It began work on the project on the inland side last June.

TEPCO plans to freeze soil around the No.1 to No.4 reactor buildings in order to create a barrier 1.5
kilometers long. It is intended to keep groundwater from seeping into the reaer buildings.

The nuclear regulator told TEPCO that a condition of its approval of the frozen barrier plans is that the
utility must control the level of groundwater by adding water from wells that will be dug around the

reactor buildings.

The utility faces opposition from residents as the plans require pumping up groundwater for purification
and releasing it into the ocean.

TEPCO began trials to freeze soil around the reactor buildings on the inland side in April. But it says
temperatures did notget low enough at some locations.

Damage in No.3 pool may delay fuel removal
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Fuel rod casings found damaged by debris
http://iww3.nhk.or.jp/nhkworld/english/news/nuclear.html

Workers at the crippled Fukushima Daiichi nuclear plant have been preparing to remove hundreds of fuel
rod assemblies fom a pool of the facility's No. 3 reactor building.

The workers have found damaged fuel rod containers after removing a device that had fallen on them
during the 2011 disaster. They're now checking whether the damage will affect their plan to removeeiu
from the pool.

A 20-ton device for moving fuel rods in and out of the pool on the building's top floor was removed on
Sunday, more than 4 years after the nuclear accident. High radioactivity prevented workers from carrying
out the removal smoothly.

The plant's operator, Tokyo Electric Power Company, checked the condition of 566 fuel rod assemblies in
the pool.

Workers found that the metal casings of 4 assemblies had been distorted and have twisted handles. This
is evident in images released byhe operator. It says the fuel rods appear undamaged, as radiation levels
in the pool have shown no irregularities.

The utility is checking for other damage and studying how to remove the distorted casings from the pool.

Removing fuel rod assembliesrbm spent fuel pools is an important part of decommissioning work at the
plant. More than 1,500 assemblies are still in pools at 3 of the facility's reactor buildings.

August 5, 2015

Probe for No.2 reactor too big to use

Probe into Fukushima No.2 retar hits snag
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

Sources familiar with the decommissioning process at the Fukushima Daiichi nuclear plant say efforts to
determine the state of molten fuel in the reactors have hit another snag.

They say 2 new devices developed at a cost of more than 4 million dollars to takeay-like photos inside
the No.2 reactor areioo big to install.

The Japanese government anthe plant operator, Tokyo Electric Power Company, devised the machines
so that they use elementary particles called muons to see through hard surfaces and map the spread of
fuel inside.
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They planned to start capturing images as early as this fall.

But they found the 8by-8-meter devices will not fit the No.2 reactor building site unless they remove and
decontaminate other equipment first. They believe that would hinder the decommissioning process. It

would also cost twice as much money as they spenteating the devices.

Workers have been using muon detectors at the No.1 reactor since February. The devices meant for the
No.2 reactor were designed to capture images with higher resolutions.

The government and TEPCO will divert the machines at theoN reactor to the No.2 reactor as early as
year-end. They say if it is a success, they may abandon the plan to use the new devices.

TEPCO has also postponed plans to send a robot probe into the No.2 reactor in August to investigate the
molten fuel dueto problems with the preparations.

August 11, 2015

Fukushima fishermen okay water discharge into sea

Fukushima No. 1 nuclear power plant in May (Asahi Shimbun file photo)
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By SUSUMU OKAMOTO/ Staff Writer

Fisherman operating in waters close to the stricken Fukushima No.rLclear power plant formally

approved a plan by plant operator Tokyo Electric Power Co. to discharge radioactive groundwater into the
ocean after decontamination treatment.

The Fukushima Prefectural Federation of Fisheries Cooperative Associations gale green light to
4%0#/ 00 OOOAAOAET bPiI AT 6 AO Al A@OOAT OAET AOU 1 AAQET
TEPCO is expected to start discharging treated water as early as next month.

It will pump contaminated groundwater accumulating in areas around reactors damaged by the Mdrc
2011 earthquake and tsunami disaster for processing and then release it into the sea.

The fishermen's federation submitted a written request to the central government and TEPCO setting
certain conditions for giving its approval to the subdrain plan. ltvarned the utility against discharging
highly radioactive water inside the reactor buildings even after decontamination treatment and called for
strict monitoring of standards for the release of water. It also insisted on compensation in the event the
local fishing industry suffers losses as a result of groundless rumors.

Many fishermen initially opposed the TEPCO plan as processed radioactive water had never been
discharged into the ocean.

4%0#/ 80 AAT AU ET AEOAI T OET C tiesda edcitimé&ifrginkd Heaily QISBAE T A A (
hampered its negotiations with local fishermen as it undermined their confidence in the company. The
matter only came to light in February.

TEPCO then made an intensive effort to explain the subdrain plan wouldlpeeduce the flow of
contaminated underground water into the ocean. This convinced the prefectural fishermen's federation
that the work could drastically decrease radiation levels in nearby waters, prompting it sign off on the
plan.

Fukushima fishemen to allow discharge into sea
http://iwww3.nhk.or.jp/nhkworld/english/news/20150811_24.html

Fukushima's fisheries federation is planning to conditionally allow decontainated underground water
from the crippled nuclear power plant to be discharged into the sea.

In exchange, it has asked the government and the operator of the Fukushima Daiichi nuclear power plant
to take measures to prevent negative harmful rumors.

The Fukushima Prefectural Federation of Fisheries Gaperative Associations reached this decision on
Tuesday after a conditional agreement by a fishermen's group in Iwaki City.

The group handed a written request to officials from the central governmerdnd TEPCO.
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It is asking that strict operational standards be observed for the discharge and that the process be subject
to monitoring by a third party. It also asks that compensation be paid for harmful rumors.

Tokyo Electric Power Company is planmg to pump up contaminated ground water from wells near the
reactor buildings, decontaminate the water, and then release it into the ocean.

This measure will be taken to deal with the 300 tons of contaminated water that is being produced at the
facility every day.

But TEPCO's plan has been suspended. In February, local distrust of the operator mounted after it was
found to have failed to disclose leaks of contaminated rainwater into the ocean.

The federation's chairman Tetsu Nozaki said it was a wetroubling decision, but measures to deal with
the contaminated water are necessary. He said they will make a final decision after receiving a response.

TEPCO's Tsunemasa Niitsuma said they appreciate the understanding of the plan, and will try tqpmxl
quickly.

August 25, 2015

Fishermen agree to dump radioactive water into sea

NHK WORLD

August 25, 2015
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Agreement reached on decontaminated water disposal
http:/Amww3.nhk.or.jp/nhkworld/english/news/20150825_33.html

Fishers in Japan's northeastern prefecture of Fukushima have formally allowed the release of
decontaminated groundwater from around buildings of nuclear reactors into the sea.

The release is aimed at reducing production of heavily contaminated water in the basements of the
buildings at the Fukushima Daiichi plant.

Groundwater flowing into the buildings is producing 300 tons of highly radioactive water dailyresulting
in a huge number of storage tanks at the plant.

Plant operator Tokyo Electric Power Company, or TEPCO, and the government have been asking the
fishers to allow the release to keep the water fromdwing into the buildings and becoming heavily
tainted.

TEPCO plans to use 41 wells already dug around the buildings to pump up the water and lower the levels
of radioactive substances to between onrene-thousandth and oneten-thousandth of their original
amounts before releasing it.

The operator, the government and an independent institution plan to check so that only water below
allowed levels is discharged.

On Tuesday, the local federation of fisheries cooperatives approved the plan condition that the release
rules are strictly followed and that compensation is paid for any damage due to harmful rumors.

Federation chairman Tetsu Nozaki said the approval was decided unanimously, but that some members
were dissatisfied. He added that the plais needed for steadily decommissioning the plant, and that he
wants TEPCO and the government to keep their word.

The firm's Fukushima headquarters chief Yoshiyuki Ishizaki said the plan is a big step forward in the
decommissioning process as well as tkling the problem of contaminated water. He said fishermen told
him that the plan could lead to rebuilding of Fukushima's fishing industry, and that he will keep their
remarks in mind.

TEPCO plans to start releasing the water soon.

Fishermen OKHPCO's plan to dump Fukushima plant water into sea
http://mainichi.jp/english/english/newsselect/news/20150825p2g00m0dmO075000c.html

FUKUSHIMA, Japan g€do) -- Fishermen in Fukushima Prefecture approved on Tuesday a plan by Tokyo
Electric Power Co. to pump up contaminated groundwater continuously flowing into the stricken
Fukushima Daiichi nuclear station and dump it into the ocean after removing almoatl radioactive
materials from it.
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The plan is one of TEPCO's key measures aimed at curbing the amount of toxic water buildup at the
complex. Local fishermen had long opposed the plan amid concern over pollution of the ocean and marine
products.

"I don't know if it's acceptable for all fishery operators, but stable work of decommissioning (of the
Fukushima plant) is necessary for the revival of Fukushima's fishery industry," Tetsu Nozaki, chairman of
the Fukushima Prefectural Federation of Fisheries Caperative Assaociations, told reporters after a board
meeting.

He also called on TEPCO to make sure it will only discharge water which does not contain radioactive
materials exceeding the legally allowable limit.

The amount of toxic water is piling up evenday, as untainted groundwater is seeping into the reactor
buildings and mixing with radioactive water generated in the process of cooling the reactors that suffered
meltdowns in the nuclear crisis triggered by a massive earthquake and tsunami in 2011.

By pumping up water through drainage wells and dumping it into the ocean after treatmentf,EPCO said it
will be able to halve some 300 tons of contaminated water being generated each day.

In exchange for approving the plan, the Fukushima fisherman's assotitmn demanded on Aug. 11 that the
government and TEPCO continue paying compensation for the fishermen as long as the nuclear plant
causes damage to their business, among other requirements.

On Tuesday, the National Federation of Fisheries Cooperative Asitions also gave the green light for

the release of treated water into the sea.

TEPCO has been struggling to resolve the problem of toxic water buildup at the plant for more than four
years after the nuclear crisis, with radiation leakages into the enranment still occurring regularly at the
complex.

The company is also behind schedule on a project to build a huge underground ice wall, another key
measure to prevent radioactive water from further increasing at the site.

CAAKSNYSY hyY ¢nplRdkashirha pladit Wager intd?seaR dz
http://lwww.japantimes.co.jp/news/2015/08/25/national/fishermen  -ok-tepcos-plan-dump-fukushima-
plant-water-sea/#.VdyVg5fwiLM
Kyodo

FUKUSHIMA Fishermen in Fukushima Prefecture on Tuesday approved a plan by Tokyo Electric Power
Co. to take contaminated groundwater continuously flowing into the stricken Fukushima No. 1 nuclear
plant and dump it into the ocean after removing almost dradioactive materials from it.

F8Y
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Final report on Fukushima disasté¢?)
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IAEA releases final report on Fukushima accident
http:/Amww3.nhk.or.jp/nhkworld/english/news/20150901_13.html

The International Atomic Energy Agency saya major factor behind the 2011 Fukushima nuclear
accident was a wides pread assumption in Japan that nuclear power plants were safe.

The IAEA released a final report on Monday on the meltdown at the Fukushima Daiichi nuclear power
station. About 180 experts from more than 40 IAEA member countries contributed to the 1,268ageplus
report.

The report says that Japan was not sufficiently prepared for a severe nuclear accident due to the
assumption that nuclear plants were safe. It says the Fukushima Daiichi plant had weaknesses in design
and emergency preparedness.

The March 2011 accident came after a major earthquake and tsunami struck Fukushima Prefecture and
the surrounding areas of northeastern Japan.

The report says the accident demonstrated the need to consider the potential for a combination of natural
hazardsto occur simultaneously. It says safety standards should also be continuouslyegaluated to
consider advances in knowledge.

The report says no early radiation -induced health effects were observed among workers or
members of the public.

It adds that although it can take decades for latent health effects to emerge, no discernible
increase in such conditions is expected, given the low levels of radiation exposure among the
general public.

The report also says thyroid abnormalities found in some chi  Idren are unlikely to be associated
with the nuclear accident, due to low exposure levels.

IAEA Director General Yukiya Amano says some of the factors that resulted in the Fukushima accident
were not unique to Japan.

Amano says continuous questioningnd openness to learning from experience are key to safety and are
essential for everyone working in the industry.

The IAEA plans to submit the report to its General Conference this month to share the lessons on a wide
scale and help improve the safetgf nuclear plants.

Finalreport on Fukushima disaster §3
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Child thyroid cancer unlikely to rise in Fukushima but extent of radiation exposure

unclear: I1AEA

http://www.japantimes.co.jp/news/2015/09/01/national/science  -health/iaea-fukushima-linked-child-
cancersunlikely -rise-extent-radiation-exposure-unclear/#.VeVMOpfwmic

Reuters

UNITED NATIONS An increase in thyroid cancer among children is unlikely after the disaster at the

Fukushima No 1 nuclear plant four years ago, but it remains unclear exactly how much radiation children

in the vicinity were exposed to,International Atomic Energy Agency said in a new report.

Increased thyroid cancer is generally the leading health concern after exposure to nuclear radiation, but

that may not be the case after the three reactor meltdowns at the Tokyo Electric Power Carglin March

2011, the Viennabased watchdog said in the report, which was released Monday.

0" AAAOOA OEA OADPI OOAA OEUOI EA AT OAO AOOOEAOGOAAITI A Ol
childhood thyroid cancer attributable to the accidentisunlikectUh 6 OEA OAPT OO0 OAUOS

O(1T xAOAoOR O1 AAOOGAET OEAO OAI AET AT 1T AAOT ET ¢ OEA OEUOI
Ei i AAEAOGAT U AZOAO OEA AAAEAAT Oho EO AAAOS

Those uncertainties are largely due to a lack of reliable personal radiation monitoring data immedédy

after the disaster started, when radioactive iodine and other radioactive materials were spewed into the
environment, the report says.

The earthquake and following tsunami made emergency response measures difficult, if not impossible, to
implement.

I AAET ¢ O OEA O1 AAOOAET OU xAO OEA ZEAAOD
OEUOT EA CI ATAO xAO 110 ATTA OTEA&E Oi1TU
the report says.

Detailed screeningl £ AEE]I AOAT 80 OEUOI EA Ci ATAO EO AARAET C O1 AA
at the early detection and treatment of diseases.

The report highlights areas where improvements are needed in light of the Fukushima catastrophe. The

IAEA said more sstainable solutions are needed for the management of highly radioactive water and

OAAET AAOEOA xAOOA AAET c Ail1AAGAA AO OEA bl Al Oh OEI
ET 01T OEA OAAS84¢

The reports adds that countries should prepare deté&d scenarios and train workers for coping with

worst-case natural disasters, including situations where more than one disaster is combined with a

nuclear accident. They should also plan for cleanup operations in the wake of such incidents.

The report calls for strengthened international cooperation in the event of such accidents

U.N. nuclear watchdog makes comprehensive report on Fukushima accident

http://ma_inichi.jp/english/english/newsselect/news/20150901p2g00m0dm048000c.html

VIENNA (Kyodo)-- The International Atomic Energy Agency on Monday released a comprehensive report
on the causes and consequences of the 2011 disaster at the Fukushima Daiichi nugbeaver plant, saying
that a major factor behind the accident was "the widespread assumption in Japan" that nuclear power
plants were safe and an accident of that magnitude unthinkable.
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The report, which comes with technical volumes totaling more than 1,000ages, will be presented to the
next annual meeting of the U.N. nuclear watchdog's general conference scheduled to start Sept. 14.
Director General Yukiya Amano said that the safety assumption was accepted by nuclear power plant
operators and that regulata's and the government did not challenge it. "As a result, Japan was not
sufficiently prepared for a severe nuclear accident in March 2011," he said in the report.

The report is a result of a collaboration of some 180 experts from 42 countries. It compillEsssons learned
from the accident triggered by a tsunami following a massive earthquake as well as Japan's emergency
responses, radiological consequences and peatcident recovery.

Final report on Fukushima disaster (4)
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Japan Thought Major Nuclear OOA RSy (i 2 & W{AYL}X & ! VIiKAY"
Fukushima Report

http://www.nucnet.org/all -the-news/2015/09/01/japan -thought-major-nuclear-accidentwas-simply-
unthinkable-saysiaeafukushima-report

A major factor that contributed to the March 2011 accident at the FukushimBaiichi nuclear station was

the widespread assumption in Japan that its nuclear power plants were so safe that an accident of this

I ACT EOOAA W A0 GEGEEIEPNAT Ao h  A-geBebabol thedntefnation@l BtBmiciEEetphk A OT O
Agency says.

The report, which is more than 200 pages long and is published with five technical volumes, says this

assumption was accepted by nuclear station operators antbt challenged by regulators or by the

Cli OAoOT i AT 68 O/ 0 A OAOGOI 6h *APAT xAO 110 OOEEEAEAT Ol
cnpphdo OEA OAPI OO OAUOS

IAEA director-general Yukiya Amano said in his foreword to the report that the acciderttie worst

ATl AOCAT AU AO A 1 0A1I AAO PIi xAO PI AT O OET AA OEA #EAOTI
ET *APAT 60 OAcCOI AOT OU EOAI AxT OE8 2AO0DPT 1 OEAEI EOEAO »
always clear where authority lay.

Mr Amano said there were also certain weaknesses in plant design, in emergency preparedness and
response arrangements and in planning for the management of a severe accident.

O4EAOA xAO Al AOOOI DbOEIT OEAO OEAOAatariudearbowerA OAO AA
PIATO £ O I1T0A OEAT A OEI OO PAOEIT Aho EA OAEA8 O4EA
suffering a crisis at the same time was not considered. And insufficient provision was made for the

possibility of a nuclear accide © T AAOOOET ¢ AO OEA OAIT A OEI A AO A I AE

Mr Amano said since the accident, Japan has reformed its regulatory system to better meet international
standards. It gave regulators clearer responsibilities and greater authority. The new ratatory

framework will be reviewed by international experts through an IAEA Integrated Regulatory Review
Service mission. Emergency preparedness and response arrangements have also been strengthened.
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The IAEA said the report assesses the causes and asences of the accident, which was triggered by a
tsunami that followed a massive earthquake. It considers human, organisational and technical factors and
aims to provide an understanding of what happened, and why, so that lessons learned can be actechupo
by governments, regulators and nuclear power plant operators.

The report considers the accident itself, emergency preparedness and response, radiological
consequences of the accident, postccident recovery and the activities of the IAEA since the adent. It
examines measures taken, both in Japan and internationally.

O!'1 OET OGE 1 6OA1 AAO OAZAOU OAI AET O OEA OAODPI T OEAEI EOI
OOAT OAAT A 1T AOQOET T Al Ki4EAA GOESDdeEi@dciddntAihder ligkd thelvital
Ei DT OOAT AA T £ AEZAAAOEOA ET OAOT AOCETT AT ATTPAOAOQEI T 8¢

Mr Amano had announced in 2012 that the IAEA would prepare an assessment of the accident,
addressing both its causes and consequences. The IAEA said the report is the result of an eiten
collaboration that involved some 180 experts from 42 IAEA member states and several international
bodies.

The report is online: http://bit.ly/1hQIl49S

Finalreport on Fukushima disaster {5

Assumption of safety behind Fukushima debacfmal IAEA report
http://lwww.japantimes.co.jp/news/2015/09/01/national/assumption  -safety-behind-fukushima-

debaclefinal-iaea-report/#.VeaWPJfwmic
JIJI

BERLINz The widespread assumption that nuclear plants were safe was behind the March 2011 accident
at the Fukushima No. 1 nuclear plant, the International Atomic Energy Agency said in its final report on
the crisis.

BeforetheAAOAOOOI PEAh OOEAOA xAO A AAOGEA AOOOI POEIT EI
and the safety measures that had been put in place were sufficiently robust to withstand external events

T /£ 11T x DPOT AAAEI EOU AT A EEg&éedMaridayGdy8l OAT AAOhd OEA OADI
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The IAEAADT OO0 OOOAOOAOG OEA 1T AAA OI OOAEA Al ET OACOAOAA
ET OAOAAOET 10 AAOxAAT DPAT PI Ah 1T OCAT EUAOET T O AT A OAAE
vulnerabilities to natural disasters and other unexpected events.

The report was compiled by around 180 experts from 42 countries. The plant was damaged in the tsunami

caused by the powerful earthquake that hit off the Tohoku coast on March 11, 2011.
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accident exercises, and the equipment available to them was not adequate in the degraded plant
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As for the return home of people who have been evacuated following the accident, tA&A stressed the
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The longterm goal of postaccident recovery is to reestablish an acceptable basis for a fullyhctioning

society in areas affected by the nuclear crisis, the report notes.
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Oceans can't complain

TEPCO begins pumping up groundwater before dumping in ocean
http://mainichi.jp/english/english/newsselect/news/20150903p2g00m0in042000c.html
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TOKYO (Kyodo}- The operator of the crippled Fukushima Daiichi nuclear power plant on Thursday
began pumping up groundwater from wells around the reactor buildings as part of its plan to dump it into
the ocean after treatment.

The plan is aimed at curbiig the amount of toxic water buildup at the complex. Tokyo Electric Power Co.
says radiation levels in the groundwater are much lower than in the highly toxic water being pooled inside
the reactor buildings, addingit will discharge it only after confirming it does not contain radioactive
materials exceeding the legally allowable limit.

Even so, fishermen in Fukushima Prefecture had long opposed the plan amid concerns over pollution of
the ocean and marine products. They approved it last week on conditiohdt the government and TEPCO
continue paying compensation to them for as long as the nuclear crisis continues to cause damage to their
business, among other requirements.

TEPCO now plans to dump some 4,000 tons of already -decontaminated groundwater, which was
pumped up on a trial basis last year, in miGeptember in the first such release.

The amount of radioactive water at the plant is increasing every day, as some 300 tons per day of
groundwater is seeping into the reactor buildings and mixing with higly radioactive water generated in
the process of cooling the reactors that suffered meltdowns in the 2011 nuclear disaster.

With the latest plan to cope with toxic water buildup, TEPCO and the government expects the amount of
groundwater flowing into the reactor buildings to be halved.

TEPCO has been struggling to resolve the problem of toxic water buildup for more than four years, with
radiation leakages into the environment still occurring frequently.

The company is also behind schedule on a project bwild a huge underground ice wall, another key
measure to prevent radioactive water from further increasing at the site.

September 03, 2015 (Mainichi Japan)

TEPCO pumps up groundwater for release into sea
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the Fukushima Daiichi nuclear plant has begun pumping up groundwater from around
reactor buildings with the aim of releasing it into the sea.

Tokyo Electric Power Company, or TEPCO, hopes the move will slow the accumulation of radioactive
wastewater in the buildings, which is building up at a rate of 300 tons a day due to the inflow of
groundwater.

The utility will target groundwater from wells dug around the No.1 through No.4 reactor buildings. It
plans to filter out much of the radioactive material before releasing the water into the ocean.

Workers on Thursday began pumping up groundwater from 20 wells. They plan to remove 200 tons
through the afternoon and store it in special tanks.

TEPCO has yet to reach an agreement with local authorities and fishermen about when to release the
decontaminated water, but it will likely be later this month.

The utility claims the drainage will cut theamount of wastewater in the reactor buildings by about half.
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But local authorities and fishermen worry about what could happen to the environment if something goes
wrong.

Cooling restarted in No.3 pool

TEPCO resumes cooling in No.3 spent fagl
http:/imww3.nhk.or.jp/nhkworld/english/news/20150903_29.html

The operator of the Fukushima Daiichi nuclear power plant has restarted the cooling system for a spent
fuel pool at the No.3 reactor, after &mporary suspension due to a leak of oil from heavy machinery.

Tokyo Electric Power Company said it switched off the water circulation systefor about 4 hourson
Thursday to remove oil that had leaked into the poolThe pool is located on the top floor of the No.3
reactor building.

The pool stores566 spent nuclear fuel assemblies.

TEPCO officials said the system was switched back on shortly after noon, and that the water temperature
taken an hour later was 261 degrees Celsius, showing that it had not risen much from what it was before
the switch-off.

The utility says the leaked oil remained within the oil fence of the fuel pool and there were no effects on
other equipment.

The oil leak occurred at aroundBAM during work to remove debris scattered in the spent fuel pool. A
pressurized oil hose on heavy machinery used for cutting up the debris hit a component in the pool,
causing the oil leak. It stopped when the machinery was turned off.

New robotto decontaminate No3. building

Robot to decontaminate reactor building
http://www3.nhk.or.jp/nhkworld/english/news/20150903_30.html

Engineers have tested a robot designed to remove radioactive substances from high places in nuclear
reactor buildings at the crippled Fukushima Daiichi power plant in northeastern Japan.

The plant's operator, Tokyo Electric Power Company, plans to use the device as soon as October to
decontaminate the building of the facility's No. 3 reactor.

178


http://www3.nhk.or.jp/nhkworld/english/news/20150903_29.html
http://www3.nhk.or.jp/nhkworld/english/news/20150903_30.html

The robot emits highpressure jets of frozen carbon dioxide grains onto walls and scrapes offeitoating
along with radioactive substances. The machine's ladddike structure with a nozzle can reach as high as

8 meters.

Engineers at electronics maker Toshiba tested the robot on Thursday at a factory in Toyohashi City, Aichi
Prefecture. Part of he reactor building was simulated at the factory.

The engineers operated the robot remotely while watching footage from 22 cameras attached to the
machine. They carefully scraped a blue coating off arfieter-high wall.

The device is expected to speeap decommissioning work at the plant, where other robots could not
remove radioactive substances from high places. High radiation levels in the reactor buildings prevent
workers from entering them.

Toshiba senior engineer Hitoshi Sakai said little isftown about contamination at high places in the
buildings. He added that his firm wants to create an environment that's accessible for workers by
removing radioactive substances.

September 5, 2015

700,000 tons of radioactive water

Reporters observe the dismantling of bolted flange-type tanks to store radiation-contaminated water at the Fukushima No. 1 nuclear power plant during a media tour Sept. 4.
(Pool)
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Nearly 700,000 tons of radioactive water stored at Fukushima plant
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201509050017

By HIROMI KUMAI/ Staff Writer

OKUMA, Fukushima PrefectureAlmost 700,000 tons of radiatiorcontaminated water have accumulated

at the crippled Fukushima No. 1 nuclear power plant, Tokyo Electric Power Co. disclosed Sept. 4.

4EA xAOAO EO OO1T OAA ET Ol prémisesE | AOOEOA OATEO 11 OE/
Contaminated water has been a persistent problem since the 2011 earthquake and tsunami disaster

triggered a triple meltdown at the plant, resulting in a vast amount of radiation being spewed from the

facility.

Each day, about 300 tons of groudwater still seeps into the basements of the reactor buildings, where it

mixes with melted nuclear fuel and becomes highly contaminated, the utility officials said.

The storage tanks TEPCO has constructed to store the water are 10 meters tall and posgtbion the

inland, and not seaward, side of the reactor buildings.

The plant operator said it had lowered the radiation level of a large portion of the contaminated water

using a multinuclide removal apparatus called ALPS (advanced liquid processing sysieamd other

equipment.

The utility completed processing the most highly contaminated water stored in tanks by the end of May.

TEPCO has also worked to replace flanggpe bolted storage tanks that are susceptible to leakage with

welded tanks to reduce tte risk of accidental seepage.

To intercept clean groundwater before it flows into contaminated reactor buildings, TEPCO started a
OOOAAOAET DI AT 6 3ADPO8 o O POID OTTO 1T £ CcOI 01T AxAOAC(
contaminated reactor buildings each day. The water will be released into the sea after undergoing
decontamination treatment.

September 8, 2015

Removing third roof panel off No.1

Third ceiling panel removed from Fukushima reactor
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

Workers at the Fukushima Daiichi nuclear plant have removed half of the ceiling panels covering a
damaged reactor buildirg. The work is part of efforts to decommission the facility.

The No.1 reactor building was heavily damaged by a hydrogen explosion during the 2011 meltdown.
Tokyo Electric Power Company installed a cover around it to prevent the spread of radioactive tadal.
180


http://ajw.asahi.com/article/0311disaster/fukushima/AJ201509050017
http://www3.nhk.or.jp/nhkworld/english/news/nuclear.html

The utility is now removing the cover so it can clean up debris inside the facility. Two of the 6 ceiling
panels that make up the cover were removed between late July and early August.

The utility then halted the work to monitor radiation levels and check the conditions of the debris. Since
no abnormalities were found, workers removed a 3rd panel on Tuesday using a remetentrolled crane.

TEPCO says there's been no change in radiation levels around the reactor buildingsalys measuremets
taken before the work on Tuesday showed that wind blowing inside the cover was weaker than expected.

The utility plans to finish dismantling the cover by around late next year.

Water to be released into sea

Groundwater to be released into th sea on Monday
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the Fukushima Daiichi nuclear plant plans to start releasing groundwater from around
reactor buildings into the sea next Monday.

The government and the operator, Tokyo Electric Power Company, are to formally decide on the
discharge date on Wednesday. The water has already been decontaminated.

Officials hope the move will help to curlihe accumulation of radioactive wastewater in the reactor
buildings. The contaminated water is increasing at a rate of 300 tons a day as the groundwater flows in.

The officials plan to first release some 4,000 tons of water pumped up from the wells anmdithe
buildings on a trial basis since August last year.

They say they will continue to pump up water and release it after removing radioactive materials.

Later this week, the utility also plans to resume the construction of steel walls along theast to stop the
groundwater seeping directly into the sea.

The construction work has been suspended until the release of the groundwater becomes possible.

September9, 2015
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Groundwater Release Plan

Decontamination facility

Reactor building

; :
Contaminated water

s E

Groundwater Release PlanNuclearWatch video
http://iww3.nhk.or.jp/nhkworld/english/news/nuclearwatch/20150909.html

The operator of the crippled Fukushima Daiichi nuclear plant plans to release decontaminated
groundwater into the sea from next week in order to prevent the buildup of radioactive water.

The utility will first release about 4 million liters of water pumped up from wells dug around the reactor
buildings and treated to remove radioactive substances.

Contaminated water is increasing at a volume of 300,000 liters a day as groundwater flows into the
compound. TEPCO and the government expect to formally decithe discharge date on Wednesday.

Later this week, the utility also plans to resume construction of steel walls along the coast to stop
groundwater seeping directly into the sea. The work was suspended until it became possible to release the
groundwater.

September 11, 2015

Radioactive rainwater flows into sea

Rainwater overflows from Fukushima plant
http://www3.nhk.or.jp/nhkworld/english/news/20150911_22.html

The operator of the crippled Fukushima Daiichi nuclear power plant has found that rainwater has
intermittently overflowed a drainage channel and spilled directly into the sea.
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This happened after the area was hit by the recent heavy rains.

Tokyo Electiic Power Company said on Friday that it confirmed the leaks through video footage of the
complex. The operator said the leaks occurred at 3 AM, 5:20 AM and 6 AM on Frigdgr a total of more
than 2 and a half hours.

TEPCO is now checking the radioage levels of rainwater samples taken from the channel.

Radioactive rainwater was first found spilling into the sea from the channel in February.

As a stopgap measure, TEPCO built a barrier at the channel's far end to pump up water before it reached
the sea.

The channel repeatedly floods during heavy rains.

Work to reroute the drainage channel so that the rainwater does not leak outside the plant's port, which
began in May, has yet to be completed.

Septemberl4, 2015

Treated contaminated vater dumped into sea

TEPCO releases first batch of decontaminated Fukushima groundwater to sea
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201509140069
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Equipment to decontaminate radioactive groundwater collected from subdrains set up
around the main buildings of the Fukushima No. 1 nuclear power plant in Okuma,
Fukushima Prefecture, last October. (Asahi Shimbun file photo)

By HIROMI KUMAI/ Staff Writer

Tokyo Electric Power Co. was set to releasi®0 tons of treated radioactive groundwater into the sea off
the Fukushima No. 1 nuclear power plant by sundown on Sept. 14.

The discharge marks the first release under th® O E | dti@kainn an,Oan additional measure conceived
to help diminish the build-up of contaminated groundwater at the crippled facility.

TEPCO began discharging wer after a third-party panel confirmed that the radioactive content was
below the standard set by the utility.

The plan utilizes subdrains, which are essentially wells set up around the main buildings of the power
plant to collect groundwater flowing into the complex. Once the groundwater has been pumped from
those wells, it undergoes decontamination in a speciaéility for release into the ocean after being
checked for radioactive content.

The Fukushima Prefectural Federation of Fisheries Cooperative Associations gave the green light to the
operation on Aug. 11, and TEPCO began pumping in earnest on Sept. 3.

The release of the first batch of decontaminated groundwater, which had been stored in a tank since last
year, started around 10 a.m. The water collected from Sept. 3 will be released in a few days.

TEPCO's standard is set at 1 becquerel of radioactive agsi per liter of decontaminated groundwater, 3
becquerels for elements that emit beta rays andl,500 becquerels for tritium --a substance which is

very hard to treat.
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As for now, the utility plans to pump 100 to 200 tons of groundwater daily, but will incrase the volume to
500 tons if it does not encounter any problems with the decontamination facilities.

TEPCO believes the subdrains can halve the approximately 300 tons of daily groundwater buildup at the
plant. However, the utility is uncertain how many nonths it will take to see whether this holds true.

Tepco dumps treated groundwater in Pacific to ease toxic water buildup at

Fukushima No. 1

http://lwww.japantimes.co.jp/news/2015/09/14/national/tepco  -dumps-treated-groundwater-in-pacific-
to-easetoxic-water-buildup-at-fukushima-no-1/#.VfbnkZfwILN
Kyodo

FUKUSHIMA Tepoo on Monday discharged into the ocean filtered groundwater taken from wells
around the damaged reactor buildings at the Fukushima No. 1 nuclear plant in an effort to curb the
buildup of toxic water.

The project has been touted as one of Tokyo Electici x AO #1860 EAU 1 AAOOOAO
contaminated water problem.

Some 300 tons of untainted groundwater seeps into the buildings each day, where it mixes with water
made radioactive by keeping the damaged reactors cool.

By pumping up groundwater through 41 wells and discharging it into the sea after treatment, the
government and Tokyo Electric Power Co. hope to halve the amount flowing into the reactor buildings.
On Monday, Tepco released some 850 tons of filtered groundwater part of some 4,000 tors pumped up
last year on a trial basis and stored in tanks after confirming that radiation levels were below
measurable limits.

Tritium, which cannot be removed with existing technology, measured 330 to 600 becquerels per liter,
well below the legally dlowable limit of 1,500 becquerels, the utility said, citing analyses conducted by the
company and an outside organization.

Fishermen in Fukushima Prefecture had long opposed releasing the water over concerns it would pollute
the ocean and contaminate mane life, but signed off on the plan in August.

In exchange, the fishermen demanded among other things that Tepco and the government continue
paying compensation for as long as the nuclear plant damages their business.

Tepco is running behind schedule om project to build a huge underground ice wall at the site, another
key measure to prevent groundwater from reaching the reactor building basements.

TEPCO starts releag) treated underground water into ocean at Fukushima plant
http://mainichi.jp/english/english/newsselect/news/20150914p2a00m0na019000c.html

Tokyo Electric Power Co. (TEPCO) has started releasing treated underground water pulled up from wells
around reactor buildings at the disasterstricken Fukushima No. 1 Nuclear Power Plant, the utility
announced on Sept. 14.
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TEPCO says the radiation levelsf the water fall within standards set by it and the government. Around

850 metric tons of water-- from some 4,000 tons gathered from August through November last yearis
planned to be released on the first day of the program. The radiation level s@ards for the released

water are 1 becquerel or less of cesium radiation per liter, 3 becquerels or less of besmitting radiation

from materials like strontium per liter, and 1,500 becquerels or less of tritium radiation, which cannot be
removed in the treating process, per liter. These standards are stricter than the World Health
Organization's standards for drinking water.

At the Fukushima plant, the amount of contaminated water increases by around 300 tons every day due to
the inflow of underground water, but with the start of the water release program, this amount can be
halved, estimates TEPCO. The program will give TEPCO more control over underground water levels, and
on Sept. 10 it resumed construction on a wateblocking wall on the oceanside ofthe No. 1 through No. 4
reactor buildings, which had been halted.

TEPCO had been pulling up and releasing underground water into the ocean at the plant since before the
2011 meltdowns, but the pumps for this operation were broken in the tsunami that follwed the Great

East Japan Earthquake, and the radiation levels of underground water were raised by the hydrogen
explosions and other radiation releases of the disaster, all of which prevented TEPCO from resuming the
pumps until now.

Groundwater releasetarts at Fukushima Daiichi
http://iwww3.nhk.or.jp/nhkworld/english/news/20150914_22.html

The operator of the crippled Fukushima Daiichi nuclear plant has started releasimggoundwater into the
sea pumped up from around reactor buildings. The water is decontaminated and monitored before
releasing.

The government and Tokyo Electric Power Company say the release is aimed at reducing the daily
production of radioactive wastewater by half. The work began at around 10 AM on Monday.

300 tons of contaminated water has been produced daily in the damaged reactor buildings due to flinw
of groundwater.

By evening the operator plans to release some 850 tons of groundwater. Tlgsfrom the 4,000 tons it has
already pumped up from wells around reactor buildings since August last year. The groundwater has been
cleaned to permissible radioactive levels.

Workers will continue to release the stored water for 3 more days this time.

Municipalities and local fishermen worry about possible effects on the environment if something goes

wrong. The government and the Tokyo Electric Power say they will conduct strict monitoring of the
discharge.

186


http://www3.nhk.or.jp/nhkworld/english/news/20150914_22.html

September20, 2015

No standards for radioactive rainwater...

Wik RA2F OGABS NI AYy NBfSIFasSa OlyQlid 0S OdaNb S
http://ww.japantimes.co.jp/news/2015/09/20/national/radioactive  -rain-releasescant-curbed-due-
lack-laws-nra/#.Vf7JQZfwmid

Fukushima Minpo
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with radioactiv e substances into the Pacific Ocean at least seven times since April.

The Fukushima Prefectural Government, pressured by worried residents and fishermen, has pressed the
Nuclear Regulation Authority to set maximum radiation limits for rainwater releaseshut the regulator

EAOT 60 AAOAA UAOh AEOET C OEA 1 AAE 1T £ OPAAEEEA 1 AxO
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leads directly to the sea. After rainwater was found taited with radiation in April, Tepco, as a temporary

fix, installed eight pumps and a special underwater curtain in its artificial bay to segregate the water from

the open ocean.

With the pumps and the curtain, Tepco claims it can keep radioactive runoff within the bay as long as the
rainfall stays at 14 mm per hour or less. But on Aug. 17, rainfall at the plant exceeded 18 mm per hour, and
some untreated rainwater overflowed the Kchannel and got into the ocean. The same thing happened

again on Sept. 9 and 11, amid flooding in the Kanto and Tohoku regions triggered by Typhoon Etau.

When the drainage system is overwhelmed by heavy rain, it is difficult to measure the tainted

water and its radiation level , the utility said.

In May 2014, when Tepco succeeded in measuring rainwater on the premises, the cesili&Y level was

gauged at 770 becquerels per liter, or over eight times the 99ecquerel limit for water the plant can

release irto the sea.

47 OAAOEAZAU OEA OEOOAOEITTh 4APAT EAO AAAT OOUET ¢ OI
artificial bay instead. But the rerouting work will take until March 2016.

While Tepco says the problem will be solved in six months, prefaural officials are demanding Tepco

resolve the problem as soon as possible, because if the leaks are allowed to continue throughout the

typhoon season, public distrust in the government will deepen, making the decommissioning process even
more difficult.

Fishery officials are meanwhile worried that their industry could be damaged further if the unregulated

rainwater releases continue.

The prefecture is specifically asking that a new pump be installed close to the source of the tainted

rainwater, but Tepco has been reluctant, saying such a pump is structurally impossible to install because

the part of the drainage system where tainted water is leaking from is underground.

Tepco has been cleaning the drainage gutters on a regular basis to reduce the radralevels, but to no

avail.
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Kiyoshi Takasaka, a prefectural expert on atomic power, wants the NRA to place radiation limits on

rainwater immediately.

However,OEA . 2180 DI OEOETIT EO OEAO OEA adinted @idwateriandi AxO O
therefore it cannot set numerical limits. One industry source said doing so would require revisions

to existing laws, which will take a lot of time.

0) 81 x1T OOEAA AAAAOOA xA ADABIOOKEA 1 GAEN xA O LOA@ EE OA AIEALDE
Tomomitsu Konro, aS6year-Il 1 A EFEOEAOI AT ET 311 Ah &OEOOEEI A 0O0AZEA
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This section, appearing every third Monday, features topics and issues covered by the Fukushima Minpo, the
larges newspaper in Fukushima Prefecture. The original article was published on Sept. 13.

September 21, 2015

New robot for Fukushima Daiichi
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New advanced robot to join cleanup effort at Fukushima No. 1 nuclear plant
il

A new robot set to ggoin reactor decommissioning operations at the Fukushima No. 1 nuclear plant is
seen in this photo provided by Mitsubishi Heavy Industries. Ltd.

http ://mainichi.jp/english/english/newsselect/news/20150921p2a00m0na002000c.html

An advanced remotecontrolled robot capable of assessing its surroundings in detail and designed to help
decommission reactors at the disastestricken Fukushima No. 1 nuclear plant is set to start its
performance trials next month.
Plant operator Tokyo Hectric Power Co. (TEPCO) is set to confirm the operational abilities of the robot,
equipped with cameras with a 360degree view and lasers capable of mapping the surroundings in 3D,
before using it for decontamination work.
Decommissioning the No. 1 plat's reactors is expected to take 3@0 years. Along the way, workers will
eventually have to enter the reactor buildings, but TEPCO must first carry out decontamination work in
the structures to reduce high radiation levels. The utility has been attempting clean up the reactor
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building interiors by using other robots. However, efforts have been hampered by the lack of information
on just how much wreckage has been strewn about and where it is, and the many obstacles have
frequently halted work.

The newrobot's 360-degree view cameras- developed by the University of Tokyo, the University of
Tsukuba and the International Research Institute for Nuclear Decommissioning (IRID), among other
organizations-- will help cleanup workers get a better look at whathey're up against. The device is in fact
four cameras mounted high on the tracked robot, with the video feed displayed estreen as a single all
round view.

"We've expanded the field of vision, so it should give the workers operating the robot a biresye view of
what they're doing," commented the project chief at IRID.

Meanwhile, the onboard lasers will allow the robot to calculate where surrounding wreckage and
machinery is in the reactor buildings' interiors, and the information will be displayed irthe video feed in
3D.

Septemler 22, 2015

How effective is Fortum's processing system?

Fortum Wins New Order For Fukushima lon Exchange Materials

http://www.nucnet.org/all -the-news/2015/09/22/fortum  -wins-new-order-for-fukushima-ion-
exchangematerials
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have been used in the advanced liquid processing system (Alps) at Fukush#iBaiichi to purify
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materials to date, a statement said. The ion exchange materials remove radioactive material such as

caesium and strontiumfrom radioactive water. Nures contains extremely selective ion exchange materials

to absorb radioactivity. Fortum says its method significantly reduces the need for intermediate and

final disposal repository space for radioactive liquids.  Fortum initially developed Nures for use at its

own Loviisa nuclear power plant.

September 26, 2015

Up to 100% of No. 2 reactor fuel may have melted
http:/imww3.nhk.or.jp/nhkworld/english/news/nucl  ear.html
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A group of researchers says it is highly likely that 70 to 100 percent of fuel has melted at one of the
damaged reactors at the Fukushima Daiichi nuclear power plant.

The group includes researchers from Nagoya University. It has been |piag the plant's No. 2 reactor
since April of last year, using a device that uses elementary particles called muons to see into its interior.

The researchers say the results of their study show few signs of nuclear fuel at the reactor core, in
contrast to the No. 5 reactor where fuel was clearly visible at its core.

This led them to believe that 70 to 100 percent of fuel at the reactor has likely melted.

The researchers say further analyses are needed to determine whether molten fuel penetrated the
reactor and fell down.

The No.2 reactor is said to have released large amounts of radioactive substances following the March
2011 accident.

Tokyo Electric Power Company, the plant's operator, has estimated that part of nuclear fuel at the reactor
remains at its core.

The locations of nuclear fuel will have a significant impact on the process to remove it from the damaged
reactors, the most difficult step of the decommissioning work.

The Japanese government and TEPCO plan to scan the No. 2 ogamice again using a different device.
They are also preparing to use robots around the reactor.

The group will announce the results of its study at a meeting of the Physical Society of Japan in Osaka on
Saturday.

Septenber 27,2015

Confirmed: 70 to 100% fuel likely melted in No.2

Researchers: More than 70% of No. 2 reactor's fuel may have melted
http://ajw.asahi.com/article/0311disaster/fukushim a/AJ201509270023

By HIROMI KUMAI/ Staff Writer
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More than 70 percent of the fuel may have melted in one of the three reactors at the Fukushima No. 1
nuclear power plant that suffered meltdowns in the wake of the 2011 nuclear disaster, researchers
reported on Sept. 26.

The group, which includes researchers from Nagoya University, concluded that it is highly likely that 70 to
100 percent of the fuel has melted in the No. 2 reactor through inspecting the interior using a fluoroscopic
device, which utilizes elementary particles called muons.

It was the second time that researchers successfully scanned the interior of the damaged reactors using a
fluoroscopic device since a group led by Tokyo Electric Power Co., the operator of the crippled plant,
announcedthe results of its survey inside the No. 1 reactor in March.

In cooperation with the electronics firm Toshiba Corp., the group, led by Nagoya University researchers,
has conducted a probe into the No. 2 reactor since last year.

The survey detected few gns of nuclear fuel remaining in the reactor core, in contrast to the No. 5

reactor, which was not affected by the nuclear disaster, triggered by the Great East Japan Earthquake and
tsunami in March 2011.

The researchers released their report at a meetmof the Physical Society of Japan in Osaka on Sept. 26.
TEPCO had reported earlier that it is likely that a portion of the nuclear fuel remains in the core of the No.
2 reactor based on the results of its computer analysis.

By HIROMI KUMAI/ Staff Writer

September 282015

Confirmed (2): 70 to 100% fuel likely melted in No.2

Study find it likely that 70% of nuclear fuel melted at Fukushima No. 2 reactor

http://www.japantimes.co.jp/news/2015/09/28/national/study  -find-it-likely -that-70-of-nuclear-fuel-
melted-at-fukushima-no-2-reactor/#.Vgj20Jfwmif

Kyodo

-T OA OEAT xn DPAOAAT O T &£/ OEA 1 OAI AAO AOAT ET TTA 1
No. 1 nuclear power plant is highly likely to have melted in the wake of the massive 2011 earthquake and
tsunami, according to a university research tea.

Using special film that can detect muons, which form when cosmic radiation reaches the Earth, penetrates
most matter and changes direction after colliding with uranium in nuclear fuel, the team at Nagoya

University has confirmed the high possibilityofy 1 O1 pnm PAOAAT O 1T £ OEA EOAI
No. 2 reactor.

The finding comes after the team first reported in March that it confirmed a core meltdown had occurred

in the No. 2 reactor.

Tepco said in the same month it found through a sinal test method that nearly all fuel in the No. 1

reactor at the plant had melted.
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Three reactors suffered core meltdowns in the Fukushima disaster.

4EA AT TAI OOETT xAO OAAAEAA AZEOAO T AOGAOOGEIT C 10110 Ac
results with those of the No. 5 reactor, which was unaffected by the 2011 disaster.

Since results on the bottom of the pressure vessel are less accurate, however, the team says it will

continue analysis to see how much of the molten fuel remains in the vessel.

+01 EEEOT -1 OEOEEIi Ah AAOGECI AGAA AOOEOOAT O POI EFAOGOI O
said he hopes the finding will help future work to remove the molten fuel from the reactor.

Tepco and the International Research Institute for NucleadDdecommissioning, a Tokyebased research

body that consists of power plant makers, utilities and government organizations, are also trying to look

into the inside of the No. 2 reactor at the plant.

September29, 2015

Additional tanks stillneeded

TEPCO to install additional storage tanks for contaminated water at Fukushima plant
http://mainichi.jp/english/english/newsselect/news/20150929p2 a00mOna011000c.html

Storage tanks for radioactively contaminated water at the stricken Fukushima No. 1 Nuclear Power Plant
will be increased by 14,000 metric tons in volume by April next year, the government and Tokyo Electric
Power Co. (TEPCO) annoued on Sept. 28.

The planned installation is aimed at preparing for additional tainted water in case impermeable walls
currently under construction at the plant turn out to be less effective than expected. The walls are meant
to prevent an influx of groundvater into nuclear reactor buildings by freezing underground soil
surrounding those buildings.

Currently, there are underground water storage tanks and other tanks with a combined capacity of some
950,000 metric tons. As of Sept. 24, contaminated water tidaken up some 700,000 tons of the capacity,
leaving around 250,000 tons worth of roomTEPCO is planning to install 20 additional tanks with a
capacity of 700 tons each at two vacant lots on the plant's premises.

A daily amount of roughly 300 tons of cotaminated water has been accumulating at the plant due to the
inflow of groundwater into reactor buildings. In order to keep the amounts down, the government and
TEPCO have been building the impermeable walls. Earlier this month, TEPCO started releasitgthe
ocean treated underground water, which had been pulled up from wells around the reactor buildings.
Because the effects of such measures are "still unforeseeable,” according to an official at the Ministry
of Economy, Trade and Industry, the governent and TEPCO decided to introduce additional tanks.
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Pumping up rainwater further upstream?

Reduction of radioactive rainwater urged at plant
http://imww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The prefectural government of Fukushima has again called on the operator of the crippled Daiichi nuclear
plant to address the outflow of radioactive rainwater into the ocean after a heavy rainfall.

Tokyo Electric Power Company said on Tuesday it will deal with the leak as soon as possible, by
introducing a new measure.

After a heavy downpour, rainwater flows into adrain at the plant and then flows directly into the sea. The
water is thought to absorb higherthan-permitted-levels of radioactive substances while flowing through
the plant site.

On Tuesday, officials from the prefecture and TEPCO met.

The prefecture's crisis management section chief Takao Kikori called on the utility tepeed up the work

to reroute the drainage system into the plant's portMost of the port area is surrounded by breakwaters

and other barriers.

The official also told the TEPCO fifials to make greater efforts to prevent contaminated water from
flowing into the ocean.

TEPCO representative Naohiro Masuda sailde firm is considering pumping up rainwater further
upstream from the drain in question and redirecting it to other drans flowing into the port.

Masuda said TEPCO hopes to find a spot to pump up the water as soon as possibleamdaction before
any typhoons approach.

September 30, 2015

Where did it go?
Cdz]l dZAKAYIlY GKS 22NIRQA bSOSNI {SSy ! yeiuKA
http://www.counterpunch.org/2015/09/30/the  -worlds-never-seen-anything-like-this/

by Robert Hunziker
194


http://www3.nhk.or.jp/nhkworld/english/news/nuclear.html
http://www.counterpunch.org/2015/09/30/the-worlds-never-seen-anything-like-this/
http://www.counterpunch.org/2015/09/30/the-worlds-never-seen-anything-like-this/
http://www.counterpunch.org/author/robert-hunziker/

The Fukushima Daiichi Nuclear Power Plant No. 2 nuclear reactor fuel is missing from the core

containment vessel. (Source: Up to 100%f No. 2 Reactor Fuel May Have Melted, NHK World News, Sept.

25, 2015.)

Where did it go? Nobody knows.

.10 1110 OEAO AOOG OEA O1 AAOTET ¢ AOOOGAG A O A 1 OAl Al
xI OTA EAO 1T AOGAO OAAkr. ATUOEET C 1 EEA OEEOhO 1

Utilizing cosmic ray muon radiography with nuclear emulsion, researchers from Nagoya University

peered inside the reactors at Fukushima. The nuclear fuel in reactor core No. 5 was clearly visible via the

muon process. However, at No. 2 reactor, whiaeleased a very large amount of radioactive substances

coincident with the 2011 explosion, little, if any, signs of nuclear fuel appear in the containment vessel. A

serious meltdown is underway.

O4EA OAOAAOAEAOO OAU &0 OOENE @hethdr iditan udl feneradeli the AAAAA Ol
OAAAOIT O AT A EAI 1T Al xTho )AEA8 )1 OET OOh OAOAAOAEAOC
the steel/concrete base beyond the containment vessel, thus entering Mother Earth.

The Nagoya University resarch team, in coordination with Toshiba Corporation, reported their findings

at a meeting of the Physical Society of Japan on Sept. 26th.

4EOOh OEAOAAE OAh AT A EOOOEAOI T OAh EO EO AAOEOAAI A
O ( El&vBl nuclear waste is almost unaginably poisonous. Take for example cesiwh37, with a halt

life of 30 years, which makes up the largest fraction of lonljved radionuclides residing in spent nuclear

fuel. One gram of radioactive cesiuri37 (about half the size of a dime) contains 88uCies of

radioactivity. 104 Curies of radioactive cesiurl37, spread evenly over one square mile of land, will make

EO OTET EAAEOAAT A &£ O i1 OA OEAT A AAT OO6OUhS #1101 AT O
2013, Physicians for Social Responsibiji, May 23, 2013.

As for example, there are 1,090 square miles of land surrounding the destroyed Chernobyl reactor that

Ukraine classifies as an uninhabitable radioactive exclusion zone because radioactive fallout left more

than 104 Curies of cesium137 per square mile on the land that makes up the zone. Scientists believe it

will be 180 to 320 years before Cesiuri37 around Chernobyl disappears from the environment.
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as it quickly becomes ubiquitous in a contaminated ecosystem.

#EAOT T AUi h T1T OEA 1TOEAO EATAh EO A AEiga&dsbidh @orAT ET Al
widespread and more dense than Fukushima, where 80% of initial radiation was blown out to the Pacific

Ocean. Hmm.

Whereas, during the Three Mile Island incident, a partial core meltdown occurred but the reactor vessel

was not breachedso there was no major radiation release.

# AOACIT OE AlivddratidnuclitlesisiciCas Cesiumi37 are something new to us as a species. They

did not exist on Earth in any appreciable quantities during the entire evolution of complex life. Although

they are invisible to our senses they are millions of times more poisonous than most of the common

poisons we are familiar with. They cause cancer, leukemia, genetic mutations, birth defects,

malformations, and abortions at concentrations almost below human magnition and comprehension.

4EAU AOA 1 AOGEAT AO OEA AOITEA 10 111AAOGI AO 1AOAT hO
Responsibility, Director, Univ. of Missouri, Clinical Laboratory Science Program, The Implications of the

Massive Contamimation of Japan With Radioactive Cesium, Speech to NY Academy of Medicine, March 11,
2013.

Still, a true understanding of the dangers of the Fukushima disaster may never be fully known by the

general public because of difficulties accessing solid informaitn. Indeed, the Japanese government has

i ARA EO TAAOI U Ei T OOEAT A O 1T AOAET ET £ Oi AGET 1T xEE
journalist may face up to 10 years in prison based upon which side of the bed a government employee gets
uponanyCEOAT 117 OT ET¢cn EO8O0 AAOI 1 OOAT U OOOAA

The independent organization Reporters without Borders has downgraded Japan in its World Press

Freedom Index from 22nd place in 2012, to 53rd in 2013 and to 59th in 2014, following the enactment of

the state secrets E1 1 8 2ADT OOAOO xEOEI 6O "1 OAAOO OAUO OEAO O
transparency and almost zero respect for access to information on subjects directly or indirectly related to
&OEOOEEI Ahd 2ADPI OOAOO xEOEI OO0 " izonagneiMogesAiter Spars), 0 OA O
August 2014.

Meanwhile, there is another angle to the nuclear issue. On the opposite side of the anike crowd it is

instructive to note that a sizeable prenuke coterie claim nuclear power is safe and also claim that fei,

any, serious human health problems have arisen, or will arise, from radiation exposure. In fact, some nuke
AAAEAOO AOAT Al AEIi A O1 EOOI A OAAEAOQEIT A@bPl OO0ASG EC
That, however, has been debunked via a recent (July 2015) landmark study concludeddmyinternational

consortium under the umbrella of the International Agency for Research on Cancer / Lyon, France where

a longterm study for low radiation impact was conducted on 300,000 nucleaindustry workers. The

study proves, beyond a doubt, there i®T 1T OEOAOEIT 1 A AT OA AAI T x xEEAE OAA
is harmful, period.

. AOAOOEAT AOOh EAOAG€dWell TA AgAi PI A T £ OEA DOI

O4EA &OEOOEEI A ETAEAAT O xEI1 AIT 1T OET OA O1 AOOOAAOD 1}
become sucha good story to roll with that it will not just go away. However, in sober reflection and

retrospection one has to come to the conclusion that far from being a nuclear disaster the Fukushima

incident was actually a wonderful illustration of the safety of A1 AAO BT xAOho6 $08 + Al OE
. OA1T AAO ' Z£FOEAAh OEUOEAEOOd 4EAOA xAO 11 &OEOOEEI A
Tsunami Came From the Wave, not Radiation, Cfact, Oct. 12, 2013.

Back to Fukushima, depending upon whom is the sourceadiation exposure is (a) extremely harmful and

deadly as levels of radioactivity are widespread throughout the greater region, including Tokyo, or
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contrarily, (b) radioactivity is at such nominal levels that people do not need to worry, or (c) the worss

yet to come. Thereupon the rubber meets the road, meaning the credibility issue encountered by

| OOOEAAOO 11T EETC ET OEAA &OEOOEEI A OAI AET O OxEIT Ol
-AAT xEET AR OEA Ox1 Ol A ET &£ Of AGETT OUOOAI  Adfiighdn ) T OAC
the Pacific Ocean, dumbfounded whales, and massive animal deaths enough so that people start

connecting the dots in expectation that Fukushima radiation is omnipresent; however, to date, most of the
evidence is labeled conjecture by various magtream parties. Again, the problem is who to trust.

Regardless of whom to believe, it is now known for a fact, a hard fact, that Fukushima Daiichi Nuclear

Power Plant No. 2 is missing its fuel within its core containment vessel. This leads to a world aknowns,

AT A OEA AECCAOO NOAOOETT EOq 7EAO AAT AA ATTA AAT OC
occurred)? Then what?

A full meltdown would involve all of the fuel in the nuclear plant core melting and a mass of very hot

molten material falling and settling at the bottom of the reactor vessel. If the vessel is ruptured, the

material could flow into the larger containment building surrounding it, which is shielded by protective

layers of steel and concrete (Ferguson).

0" 00 EE OKAO BOT OBEODOOAAR OEAT DI OATOGEATT U A 110 17
according to Charles Ferguson, president of the Federation of American Scientists (Source: Mechanics of a
Nuclear Meltdown Explained, PBS Newshour, Science, March 15, 2011.

What does a lot of material going into the environment really mean?

Sources claim deadly Cesiua37, which is only one of many dangerous isotopes, is watspluble and

makes its way into soils and waters, as it quickly becomes ubiquitous in the ecosyst. The question thus

becomes would a full meltdown turn lose this deadly isotope, as well as others, on the surrounding

environment? Frankly, it kinda seems like it would.

Nobody knows whether Fukushima morphs full meltdown into Mother Earth, although tl signposts are

not good, and not only that but nobody knows what to do about it. Nobody knows what to do. They really

AT 1608

4EA T1T1U OEETC &£ O AROOAET EO OEAO EOBO0 110 cilAs
Robert Hunziker lives inLos Angeles and can be reachedalberthunziker@icloud.com

October 2, 2015

Workers needed where robot not good enough

TEPCO gets closer to robot probe of No.2 reactor
http://www3.nhk.or.jp/nhkworld/english/news/nuclear.html

Oct. 2, 2015 Updated 00:58 UTC+2
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The operator of the crippled Fukushima Daiichi nuclear power plant has made progressvard a robot
inspection of the interior of one of its reactors. Its workersemoved obstacles from the path to the
containment vessel surrounding the reactor core.

The operator, Tokyo Electric Power Company, plans to maneuver the robot to film molteaclear fuel in
the No.2 reactor for the first time. The reactor experienced a meltdown after the 2011 earthquake and
tsunami.

The company had previously postponed its plan to run the robot probe in August as chunks of concrete
were blocking the pipe tobe used as an entry point for the robotThe reactor site also had an

extremely high radiation level of above 1,000 millisieverts per hour.

The utility decided that clearing away the concrete blocks would be difficult by remote control.

Instead, its wo rkers started to remove them by operating, in turns, heavy machinery equipped

with radiation -resistant steel plates. They completed the work on Thursday.

The company says the workers were exposed to up to 2.5 millisieverts of radiation during the
removal operation.

Tokyo Electric sayst will take more than 2 months to decontaminate the area  and wants the robot

probe in operation early next year. But the firm adds that it cannot set a specific schedule for the
inspection as the cause of the high radi@n level remains unknown.

October 5, 2015

Last cover panel removed from No.1

Last ceiling panel removed from Fukushima reactor
http:/mwww3.nhk.or.jp/nhkworld/english  /news/nuclear.html

Workers at the Fukushima Daiichi nuclear power plant have removed the last remaining ceiling panel
covering a damaged reactor building. It is part of efforts to take out spent nuclear fuel from the building.

On Monday, the workers sed aremote controlled crane to lift the panel , measuring 42 meters by 7
meters, from the No. 1 reactor building.

Scattered debris near the spent nuclear fuel pool can now be seen from outside.

The plant's operator, Tokyo Electric Power Company, sayhere has been no change in radiation
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levels around reactor buildings.

The No.1 reactor building was damaged in the 2011 accident. TEPCO installed a cover around it to
prevent radioactive materials from escaping.

In July, the utility began removing ceiling panels that make up the cover. Workers plan to take out 392
units of fuel from the pool in the reactor building where they are being stored.

But work needs to be done to clean up debris around the pool before removing the spent fuel.

TEPCOofficials told reporters that the entire cover needs to be demolished before the spent fuel can be
removed. They say top priority will be placed on safety during the process.

October 6, 2015

Last cover panel removed from No.1 (2)

TEPCO removdmal canopy panel at damaged Fukushima reactor building

Tokyo Electric Power Co. finished dismantling a canopy covering a damaged reactor building at the
Fukushima No. 1 nuclear power plant to allow workers to start removing debris.

The operation, which began in July and was completed Oct. 5, brings the process of eventual extraction of
spent nuclear fuel a step closer.

A giant crane was used to raise each of the six canopy panels, each 40 meters long and 7 meters wide,
abovethestE AEAT DI AT 0860 .18 p OAAAOTI O AOEI AET ¢8

TEPCO officials said grit and dust contaminated with radioactive substances were contained during the
work.

TEPCO plans to shortly start removing panels covering the flanks of the reactor building. At the same time,
it will try to assess the state of rubble on upper parts of the No. 1 reactor building.

The plant operator will then begin clearing debris at the reactor building, which was damaged by a
hydrogen explosion when cooling systems failed after the 2011 eartlugke and tsunami disaster. It

expects to start the work in the latter half of fiscal 2016.

October 10, 2015
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TEPCO's frozen wall ready in December?

Tepco expects to begin freezing ice wall at Fukushima No. 1 by-gadr
Bloomberg

Tokyo Electric Power Co. expects to begin freezing a soil barrier by the end of the year to stop a torrent of

water entering the wrecked Fukushima nuclear facility, moving a step closer to fulfilling a promise the

government made to the international community nore than two years ago.

0)1 OEAUAROOx EAEMA | AAA OECI EEZEAAT O POI COAOO ET xA
Fukushima No. 1 plant, said Friday during a tour of the facility northeast of Tokyo.

4EA EOT UAT xAlT 1T h Al T 1 sould keQlte td rés@vk De doraminded ateh O
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Solving the water management problems will be a major milestone, but Tepco is still faced with a number

of challenges at the site. The company must still remove hightadioactive debris from inside three

wrecked reactors, a task for which no applicable technology exists. The entire facility must eventually be
dismantled.

Currently, about 300 tons of water flow into the reactor building daily from the nearby hills. Tegp has

struggled to decommission the reactors while also grappling with the buildup of contaminated water.

Even four years after the meltdowns and despite promises from policymakers, water management

OAT AET O TTA T £ 4APAT 60 ADEAAGEL] AR A0 AlA AG PRI 601 BE 10C
The purpose of the ice wall ? a barrier of soil 30 meters (98 feet) deep and 1,500 meters (0.9

mile) long which is frozen to -30 degrees Celsius (-22 Fahrenheit) 2 is to prevent groundwater

from flooding reac tor basements and becoming contaminated.

0! 0 OEA OAAEAOQEITT 1 AOGAI O ARAAOAAOGA OEA 1 AOOOAT AAAAL
Klein, an independent adviser for Tepco and a former chairman of the U.S. Nuclear Regulatory

Commission, saidbyd AE1 8 O0) O EO A OAOU Ei bl OOAT O EOOOA &I O C
TARAAAA £ O 4APAT O OAOOI OA OEA DPOAI EAGO 00000806
Tepco is currently testing the freezing system, aiming to have the fence fully operational by the end of

December, company spkesman Yuichi Okamura said.

At the moment, the deluge of groundwater entering the reactor buildings is purified, lowering its

radioactive content. The water is then stored in one of numerous barrels at the site, each of which can

hold 1,000 tons of water.

To make room for the 1,000 or so barrels required to hold the water, Tepco flattened a 500 square meter
juhowg ONOAOA &£ 10q AEOA OAT AOOAOU 11 OEA T OOOEEOOC
approval to release the water into the oceanjaA OEAOA8O 11 Al AAO bPI AT & O EO
Prime Minister Shinzo Abe promised in 2013 that the government would take the lead in resolving the

water management issues at the site ahead of the 2020 Tokyo Olympics. Two years later, hundredsrud

of water continue to pour into the reactor building, while tainte

Prime Minister Shinzo Abe promised in 2013 that the government would take the lead in resolving the

water management issues at the site ahead of the 2020 Tokyo Olympics. Two ydatsr, hundreds of tons

of water continue to pour into the reactor building, while tainted water at other parts of the site overflows

into the ocean.

200



Since January, slightly tainted water has spilled from a drainage system into the ocean on nine occasions,
according to company spokeswoman Yukako Handa.

The company aims to end these leaks by reconfiguring a drainage system and building a wall running 30

meters into the seabed. The drainage work will be completed next year, and the sea wall will be completed

this month.

The proposed ice wall has never been done on such a scale, and there could be operational issues due to

the complicated nature of the project, according to Lake Barrett, former head of the U.S. Department of

%l AOCUG O [/ AALE A AwasktéBMamdgenent. EAT . OAl AAO
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Highly radioactive deteprating exhaust pipe may not be priority

TEPCO beginsamination of Fukushima reactor containment vessel exhaust pipe
http://mainichi.jp/english/eng lish/newsselect/news/20151010p2a00m0Ona007000c.html

Tokyo Electric Power Co. (TEPCO) are examiniag exhaust pipe used to release pressure inside
containment vessels at the Fukushima No. 1 nuclear plant shortly after the March 2011 nuclear
meltdowns there, company officials said.

Poles supporting the pipe have begun to deteriorate in the 4 1/2 years since the outbreak of the nuclear
crisis, which was triggered by the March 2011 Great East Japan Earthquake and tsunami. Although TEPCO
said there is no dager that the pipe will collapse, the company decided texamine the assembly to see

if it needs to be dismantled or reinforced.

The pipe is aboutl20 meters high from the ground level and was used for the plant's No. 1 and 2
reactors.

Radiation levels athe base of poles supporting the pipe were extremely high because it was used to vent
radioactive steam from the containment vessels of these two reactors shortly after the outbreak of the
nuclear crisis, preventing TEPCO from examining the pipe's conidit.

A measurement conducted by TEPCO using a gamma camera in summer 2011 showed that radiation
levels exceeded 10 sieverts per hour. Another measurement conducted in 2013 using a dosimeter
mounted on a remotely controlled vehicle suggested that the figa was actually about25 sieverts per

hour -- a level guaranteed to be fatal.

In the ongoing examination, radiation levels at the base of the support poles will be measured again to see
how they have changed. TEPCO will also check if fractures and deformations found at eight places on the
support poles have worsened.

Based on the esults of computer analysis of the support poles, TEPCO has concluded thal would not
collapse even if hit by a Great East Japan Earthquake -scale temblor, or an upper -6 on the 7-point
Japanese intensity scale.

Therefore, the company intends tgriorit ize efforts to decommission the plant , including work to

collect spent nuclear fuel from storage pools in the reactor buildings.
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However, a TEPCO official said, "We may need to either reinforce or dismantle the pipe depending on the
results of the ongoingexamination."

October 26, 2015

Steel wall completed

Walls to halt tainted groundwater from flowing into sea completed at Fukushima

plant
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201510260048

Tokyo Electric Power Co. announced Oct. 26 that the construction of seaside walls to block radiation
contaminated groundwater from seeping into the sea has been completed at the crippled Fukushima No. 1
nuclear power plant.

The walls, comprising numerous cylindrical steel pipes, were installed at a 780 meténg stretch along

the plant's coastal embankmennear the damaged No. 1 to No. 4 reactor buildings.

TEPCO officials said the underground walls will reduce the daily flow of contaminated groundwater into
the sea from the previous estimated 400 tons to 10 tons.

However, they said it will take a month orwo to confirm the effectiveness of the barriers.

4EA OAAOGEAA xAl 10 AOA TTA 1T &£ OEA OEOAA DPEI 1 AOO 1T £ ¢
accumulating at the plant.

The other projects are a plan to treat groundwater pumped from subdrain wells atond the reactor

buildings and release it into the sea and a frozen soil wall being constructed to divert untainted
groundwater away from the damaged reactor buildings and into the ocean.

Steel barrier completed at Fukushima plant
http://iwww3.nhk.or.jp/nhkworld/english/news/20151026_29.html

The operator of the Fukushima Daiichi nuclear plant has completed construction of a steel piling wall
along the plant's coastal embankmant. It isa significant step toward blocking radioactive

groundwater from seeping into the sea more than 4 years after the nuclear accident.

The wall made of 600 steel pipe shegqiles is 780 meters long and 30 meters deep. Tokyo Electric Power
Companysaid workers on Monday closed the final gaps in the barrier with cement.

TEPCO started building the wall in 2012, one year after the accident.
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Its purpose is to block the daily flow of 400 tons of groundwater into the sea.

Some of the groundwatempasses by the damaged reactor facilities, where it gets contaminated and
becomes a source for sea contamination.

To prevent the groundwater from accumulating inside the wall and overflowing, TEPCO will pump it up
and remove radioactive materials beforeeleasing it into the sea.

The operator expects the steel wall to cut from the current 400 tons to around 10 tons the daily seepage
of groundwater into the sea.

TEPCO says it will monitor groundwater levels and check radioactive substances in the$e know
whether the wall is working as planned.

Wall expected to reduce radioactivity at sea

Water Shielding Wall

L wwkworo . NELLoCE

http://mwww3.nhk.or.jp/nhkworld/english/news/20151026_15.html

The operaor of the crippled Fukushima Daiichi plant has spent more than 3 years trying to build a wall
that would reduce the release of radioactive materials into the sea. The underground wall is located along
the seaward side of the facility.

Difficulty in controlling groundwater, as well as strong opposition from local fishermen, caused the delay.

Tokyo Electric Power Company began construction of the 30 meteleep and nearly 800 metefiong
impermeable wall in May 2012, about a year after the nuclear accide It aims to prevent groundwater
that runs below the plant from seeping into the sea.
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TEPCO also had to come up with a plan to pump up groundwater that gathered within the walls and
decontaminate it before releasing it into the sea.

Otherwise, thecontaminated groundwater would eventually flow over the walls into the sea.

Local fishermen were anxious about the releasing of onamntaminated water into the sea. They also
expressed mistrust over the operator's water clearup measures.

After long negotiations, the fishermen agreed to the plan in August this year, allowing the wall to
approach completion.

Groundwater has been a major challenge for the operator as it continues to pollute the sea.

The operator says the wall will reduce the amont of cesium and strontium in the groundwater flowing
into the sea by onefortieth, and tritium by one-fifteenth.

The levels of cesium 137 inside the plant's port are currently around 10 becquerels at the highest, and
several becquerels at the sea outde it. The operator will monitor the levels of the substances in the sea
water to confirm the effectiveness of the wall.

Immediately after the 2011 accident, radioactive substances from nuclear fuel and hightpntaminated
water that was used to cool ractors were major pollutants for the sea. Levels of cesium 137 rose to as

high as several million becquerels per liter at the sea next to the plant. They dropped dramatically after
one year.

October?29, 2015

New robot
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Robot fordecontaminating high places to be deployed at Fukushima nuke plant

A new radioactive cleanup robot is seen.
(Mainichi)

http://mainichi.jp/english/english/newsselect/news/20151029p2a00m0na011000c.html

A new robot designed to help decontaminate high, hartb-reach places at the disastestricken
Fukushima No. 1 nuclear plant will go into service in midNovember, plant operator Tokyo Electric Power
Co. (TEPCO) has decided.

The tracked robot is a compct 2 meters high, but can extend cleaning equipment about 8 meters up.
Decontaminating the upper reaches of the reactor buildings has hitherto been impossible, obstructing
cleanup efforts, and TEPCO hopes the new robot will help solve the problem.

The utility plans to deploy the robot on the first floor of the No. 3 reactor building, home to one of three
reactors that melted down in March 2011 and especially radioactive. Decontamination work on the
building's floors and other easily reachable areas has ba ongoing, but piping and other spots higher up
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are more complicated to get to and have not been cleaned yet. Some 70 percent of the radiation inside the
No. 3 building is from contaminants in its higher reaches.
The remote-controlled robot sprays dry ice onto contaminated equipment such as piping, scrapes off the
ice and sucks it up- along with the radioactive materials.
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The new cleanup robot is seen extended to
its full 8-meter height. (Mainichi)

The new cleanup robot is seen extended to its fullBeter height. (Mainichi)

Maximum radiation levels now stand at 9 millisieerts per hour on the first floor of the No. 1 reactor
building, 30 millisieverts in the No. 2 reactor building, and 125 millisieverts in the No. 3 building. TEPCO
has stated that those radiation levels must be brought down to 3 millisieverts per hour orde before it

will send human workers into the buildings.

October 29, 2015 (Mainichi Japan)
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October30, 2015

Extremely high radiation levels stall checks (No.2)

Deadly 9.4 sieverts detected outside Fukushima reactor 2 containment vessel; checks

stop
http://ww.japantimes.co.jp/news/2015/10/30/national/deadly ~ -9-4-sieverts-detected-outside-
fukushima-reactor-2-containment-vessetchecksstop/#.VjOVICt1BLN

JUJI

Tokyo Electric Power Co. said Thursday that radiation levels of up to 9.4 sieverts per hour have been
detected outside a reactor containment vessel at the meltdowhit Fukushima No. 1 nuclear power plant.
People exposed to the maximum radiation dose folome 45 minutes will die. Tepco expects
decontamination work to take at least one month.

Sept. 425 checks found the extremely high radiation levels at a cell that accommodates a pipe connected
to the containment vessel of reactor 2 at the planwhich was devastated by the March 2011 earthquake
and tsunami, Tepco said.

The highest contamination was detected on the flooDetails behind the situation are unknown, according
to the company.

Tepco planned to start in August to check the inside of the contairent vessel by using a remote
controlled robot but high radiation levels have stalled the examination.

Extremely high radiation levels and the inability to grasp the details about melted nuclear fuel

make it impossible for the utility to chart the course  of its planned decommissioning of the

reactors at the plant.

November 5, 2015

Steel wall seems to be effective

TEPCO: Steel barrier reducing radioactivity at sea
htt p://mww3.nhk.or.jp/nhkworld/english/news/20151106_02.html
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The operator of the crippled Fukushima Daiichi nuclear power plant says the steel piling wall it built along
the plant's coastal side iseducing the amount of radioactive material in sea water.

Tokyo Electric Power Company completed the 78tnheter-long and 30 meter-deep piling wall along an
embankment in late October.

The wall is designed to prevent contaminated groundwater at the plant site from flowing into the nearby
harbor and sea.

TEPCO measured the levels of radioactive substances in the sea water along the embankment to
determine the barrier's effects.

It says the level of betaray-emitting materials fell to 32 becquerels per liter on average early this month
from 150 becquerelsin mid-September.

The level of radioactive cesium was down to 10 becquerels from 16.

The level of radioactive strontium was 1.9 becquerels shortly before completion of the barrier compared
to 140 becquerels in midSeptember.

The operator says itwill continue to check the levels of radioactivity near the embankment for some time
to further confirm the effects of the steel wall.

November 6, 2015

Still leaking radioactive water
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Photo Journal: Radioactive water still leaking froRukushima plant

http://mainichi.jp/english/english/newsselect/news/20151106p2a00m0Ona003000c.html

A Fukushima prefectural council of experts and officials from municipalities surrounding the Fukushima
No. 1 Nuclear Power Plant conduct an esite inspection on Nov. 5, 20150f work being done to replace
drainage ditches after a series of incidents in which radiatioicontaminated rainwater from the stricken
nuclear station leaked into the Pacific Ocean. Council members inspected pumps that were installed by
plant operator Tokyo Electric Power Co. (TEPCO) as an emergency measure upstream in the drainage
canal. The canal leads directly to the ocean, and TEPCO is set to overhaul the system by March 2016 by
replacing the canal with one that leads into the inner harbor.

On the sane day as the inspection, a leak of at least 225 liters of radiatigainted water was detected
from pipes inside the turbine building of the plant's No. 2 reactor that transport highly radioactive water
to Fukushima Harbor, prompting TEPCO to stop all traport of water. According to the utility, the water
in this case did not leak into the outer seas. (Mainichi)

November 20, 2015

New material to save time and money in dealing with contaminated water

wSaSkNOKSNE CNRY ! Y QHelpln¥Fuk$shidhdCleanup2 £ € S3 S
http://www.nucnet.org/all -the-news/2015/11/20/researchers -from-uk-s-imperial-college-aim-to-help-
in-fukushima-cleanup
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20 Nov (NucNet): Researchers at Imperial College in London are collaborating with partners in the UK and
Japan to develop processes for capturing and disposing of radionuclides in the approximat&]y00

tonnes of radioactive ly contaminated water collected every day at the FukushimaDaiichi nuclear

site. Engineers on the site are using several decontamination facilities containing waste filters to extract
radionuclides from the water, but as yet, the authorities do not have aagreed solution for safely
immobilising this hazardous leftover waste material, the college said. It said a team from its centre for
nuclear engineering isdeveloping a glass material to mix with the waste filters, which are melted to form a
solid composte material that will be stable for thousands of years and suitable for disposal deep
underground. The team aims to determine whether this material will be able to withstand the heat
generated by the radionuclides as they decay.it is sufficiently robust, this should mean the nuclear

waste can be collected without the need for additional complicated processes for permanently sealing in
the toxic material, processes that would be time consuming and expensi&ince the March 2011 accident
at Fukushima, waer has been used to cool the damaged cores and reactor buildings. As part of the cooling
process more than 3,760 tonnes of radioactively contaminated water is collected per day. Details online:
http:/bit.ly/1IPMeY6R

November 24, 2015

Giant vacuum cleaner for Fukushima Daiichi
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TEPCO using 'giant vacuum cleaner' to remove debris at crippled plant
November 24, 2015 (Mainichi Japan)

A

-~

A giant vacuum cleaner-like device used to
collect debris 1s seen. (Photo courtesy of Tokyo ]
Electric Power Co.)

http://mainichi.jp/english/ar ticles/20151124/p2a/00m/Ona/007000c

Tokyo Electric Power Co. (TEPCO) has begun using a giant vacuum cledikerdevice to collect and
remove debris from the No. 1 reactor building at the crippled Fukushima No. 1 Nuclear Power Plant.

In October this year, work finished to remove cover panslthat were installed over the building after the
disaster. This month the vacuuming device will be used to remove relatively small debris like pieces of
concrete. Afterwards, TEPCO will install a water sprinkling system to prevent the spread of dust that
contains radioactive materials, as the company moves toward decommissioning the reactor.

The vacuum device is held within a container measuring 6 meters long, 2.5 meters wide and 5.2 meters
tall, and when assembled it weighs some 22 metric tons. The dewits equipped with a stretchable and
shrinkable nozzle and can suck up debris up to about 25 centimeters long and 20 kilograms in weight. The
device will be lowered by crane from the top of the building as it is operated remotely. The collected
debris will be stored according to radiation levels.

TEPCO aims to begin extraction of fuel from the No. 1 reactor's spent fuel pool in fiscal 2020.
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November25, 2015

(Just completed) wall to contain radioactive water leaning towards sea

Groundwater wall at Fukushima plant leans slightly
http:/Amww3.nhk.or.jp/nhkworld/english/news/20151125_37.html

The operator of the damaged Fukushima Daiichi nuclear plant has found thatvall it built 30 meters into
the ground to block the flow of radioactive water is leaning slightly.

Tokyo Electric Power Company built the steel barrier along a coastal embankmt to stop contaminated
groundwater from seeping into the sea. The utility finished building the wall in late October.

TEPCO inspectors found thate wall is leaning up to some 20 centimeters toward the sea. They say this
is due to the pressure of thegroundwater flow.

The officials also blamed rising groundwater levels for cracks found in the embankment's pavement.

The utility saysworkers are buttressing the wall with steel pillars. They are also repairing the cracks to
keep out rainwater so goundwater levels don't rise further.

TEPCO says the lean doesn't affect the wall's ability to block contaminated water.

Decembers, 2015

Spent fuel containers not strong enough for intented storage?

Regulator probes fuel container strength &ukushima nuclear plant
http://mainichi.jp/english/english/newsselect/news/20151205p2g00m0dm033000c.html

TOKYO (Kyodo}- Japan's nuclear regulatory bdy said Friday it has launched an investigation into
metallic spent fuel containers at Tokyo Electric Power Co.'s Fukushima Daiichi nuclear plant as they may
not have sufficient strength.

Members of the Nuclear Regulation Authority raised the issue Frigiaat a meeting to discuss nuclear

safety problems. The body will examinevhether the containers made by Kobe Steel Ltd. are safe for lang
term use.

The nuclear regulation watchdog said it will also launch a probe at Japan Atomic Power Co.'s Tokai No. 2
nuclear power plant in Ibaraki Prefecture as the same type of fuel container may be used there.
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The fuel storages meet strength criteria set by the Japan Society of Mechanical EngineersiiBuinetal
plates inside them may not be strong enough for use storing nuclear spent fuel.
TEPCO said it believes the strength of the containers meets the NRA's safety standards.

Decemberl0, 2015

High levels of radiation in tunnels

Radiation spikes in Fukushima underground ducts
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the Fukushima Daiichi nuclear power plant says levels of radioactivity in underground
tunnels have sharply risen.

Tokyo Electiic Power Company has detected82,000 becquerels per liter of radioactive cesium in water
samples taken from the tunnels on December 3rd. That's 4000 times higher than data taken in December

last year.

The samples also containe&00,000 becquerels of deta-ray-emitting substance, up 4,100 times from the
same period.

Around 400 to 500 tons of radioactive water, including seawater washed ashore in the March 2011
tsunami, is still pooled in the tunnels.

The tunnels lie next to a structure used to temorarily store highly radioactive water, which cooled
melted nuclear fuel inside the damaged reactors.

TEPCO officials say it is unlikely the wastewater stored in the building has seeped into the tunnels.

They say the water level in the tunnels is lgher than that in the building and measures are in place to
stop the toxic water from leaking out.

They plan to investigate what caused the spike in radiation.

They say there has been no leakage out of the tunnels as radiation levels in undergrouratev nearby
have not risen.
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Decemberll, 2015

4,000fold radioactivity increase in Fukushima tunnels

Radioactivity level rises 4,06fld in duct water at Fukushima plant
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201512110041

The concentration of radioactive materials in water in an underground duct at the Fukushima No. 1
nuclear plant soared 4,000 times from a year ago, Tokyo Electric Power Co. said.

TEPCO, operator of the crippled plant, said Dec. 9 that highly contaminatedter stored at a nearby
building may have leaked into the duct.

The utility said it found no increases in radioactivity levels in underground water in other areas,
indicating the leak was limited to the duct.

According to TEPCO, about 420 tons of contamated water amassed in the duct after the tsunami
generated by the 2011 Great East Japan Earthquake inundated the plant with seawater.

A survey conducted on Dec. 11, 2014, found 94 becquerels of radioactive cesiliBY per liter in the
underground duct. However, a survey on Dec. 3 this year found 390,000 becquerels per liter.

The cesium137 reading in the contaminated water stored in thenearby building was 19 million
becquerels per liter in a Nov. 3 survey.

TEPCO said it is considering pumping out the radioactive water in the duct and filling it with concrete.

Decemberl5, 2015

Decommissioning Fukushima no.1: A daunting task

Fukushima decommission chief: ‘No textbook' for cleanup
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201512150079

THE ASSOCIATED PRESS

The man leading the dunting task of dealing with the Fukushima nuclear plant that sank into meltdowns

in northeastern Japan warns with surprising candorNothing can be promised.

How long will it take to decommission the three breached reactors, and how will it be accomplisti, when
not even robots have been able to enter the main fuelebris areas so far? How much will it ultimately

cost? Naohiro Masuda, tapped last year as chief of decontamination and decommissioning for plant owner
Tokyo Electric Power Co., acknowledges h® a long way from answering those questions definitively.
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"This is something that has never been experienced. A textbook doesn't exist for something like this,"
Masuda told The Associated Press in an interview at TEPCO's Tokyo headquarters on Dec. 14.

It's only recently the daily situation at Fukushima No. 1 nuclear power plant has even started to approach
"normal," he said. Since the March 2011 meltdowns, TEPCO has had to face one huge challenge after
another, including storing masses of leaking radiaaive water, clearing up rubble and removing fuel rods
from a crumbled building.

"Before, it was a war zone," Masuda said quietly.

Masuda's approach contrasts with the sometimes ambitious, sometimes wishful announcements by the
Japanese government, whichronounced the disaster "under control" as early as late 2011, just months
after a devastating tsunami knocked out power to the plant, setting off the meltdowns.

But in June, the government and TEPCO acknowledged the target dates in the official "roag'hiar
decommissioning had to be pushed back by about two years. Now even the most optimistic projections
estimate the work will take about half a century.

Masuda said without hesitation that more delays could be in order. No one knows exactly where the
melted nuclear debris is sitting in the reactors, let alone how exactly the debris might be taken out.
Computer simulation and speculative images are all he has so far.

New science will have to be invented for the plant to be cleaned up. Each step of tteywsafety and
consequences must be weighed, for workers and for the environment alike, Masuda added.

Under the latest plan, the removal of the fuel debris is expected to start within a decade. Still, Masuda
likened such goals to reminders not to slack @frather than hard deadlines based on redife assessments.
The March 2011 catastrophe is unprecedented. Unlike the 1979 partial meltdown at Three Mile Island in
the United States, the containment, where the morass of fuel lies, has been breached afiiaishima No.

1 plant. Radioactive water is piling up: 300 tons a day by the latest count. And as devastating as the 1986
Chernobyl disaster was in what is now Ukraine, that involved one reactor, not three.

When asked about what he wanted to tell the pgade worried about contaminated fish, such as on the
West Coast of North and South America, Masuda said the radiation leak into the Pacific Ocean has been
reduced to a level onemillionth of what it was in 2011.

That's equivalent to what is deemed safe for drinking water, he said. Some radiation will continue to leak
through rainfall because rainwater will pick up radiation from the plant grounds, and some of it will
eventually fall into the ocean.

"They don't need to worry, and, if there is anything to worry about, we will be out with that information,"
he said.

Masuda, who has worked for TEPCO for more than 30 years, won praise for preventing meltdowns or
explosions at the Fukushima No. 2 nuclear power plant,sister facility that also lost electricity after the
2011 tsunami. As then head of that plant, Masuda acted quickly and decisively, leading his team, despite
the chaos unfolding, to connect the reactors to surviving power sources.

His company's image isnuch different. TEPCO's reputation in the Japanese public eye was badly tarnished
because of its bumbling response in the early days of the disaster.

The utility has undergone a public bailout and has readied 2 trillion yen ($17 billion) for

decommissioning. The Japanese government has earmarked 54 billion yen of public funds for researching
decommissioning technology through this fiscal year.

Such money doesn't include compensation or damage lawsuits. The Fukushima catastrophe spewed
radiation into the air, ocean and surrounding areas through hydrogen explosions, and displaced some
100,000 people.
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The way TEPCO is spending money has drawn some criticism from experts abroad. Unlike the U.S. system,
there isno open bidor escrow fund in Japan to dole outhe massive decommissioning funds.

Much of the work is going to the Japanese manufacturers that constructed the plants, such as Toshiba
Corp. and Hitachi Ltd., under longerm contracts. Some outside international consultants are involved,
and some foreigh companies have gotten wateddecontamination and other contracts.

Akira Tokuhiro, an American and nuclear expert who teaches at the University of Idaho, supports an open
bidding process that invites more international expertise. He noted that Japan has,ror very little,
decommissioning experience, compared to the Americans, the French and the Russians.

"An international effort has the potential to reduce both time and cost, while maintaining safety,
transparency and cost," he said.

Douglas Chapin, of MPR, a U.S. nuclear engineering organization that has advised the American and
Japanese nuclear industries, was less critical, defending the Japanese method as simply different.
Masuda said awarding contracts without opening bidding isvhat's best for Fukushima, and that TEPCO
needs to take primary responsibility.

"We don't think competition is beneficial as that will mean people doing the work will keep changing," he
said. "The system we have is better."

But Masuda also acknowledgedhiat Japan has not done as good a job as it should have on relaying the
harsh realities at the plant. He said it's his mission to relay all information, the good and the bad.

"When | took this job, | promised to work as an interpreter, to relay our work ira way that's
understandable to regular people, and to communicate within the company what people are interested in
and worried about," he said.

"If the interpreter is good, the conversation will be lively. If the interpreter is good, dialogue will follow

December 16, 2015

New decontamination robot (2)
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New Decontamination Robot for Fukushima Unveiled
http:/iwww3.nhk.or.jp/nhkworld/english/news/nuclearwatc  h/20151216.html

Engineers have unveiled a robot designed to facilitate decontamination work in reactor buildings at the
crippled Fukushima Daiichi nuclear plant in northeastern Japan.

The developers showed the robot to the media on Wednesday. They include Mitsubishi Hgdénvdustries
and the plant operator, Tokyo Electric Power Company.

The engineers say the new robot can reach upper floors and deep inside the buildings where other clean
up robots could not operate.

Decontamination work is needed before decommissioningie damaged reactors. Workers have used
robots for the work in the past. But the need to supply materials to scrape off thin layers of contaminated
surfaces has prevented the devices from reaching distant locations.

The new robot is made up of 4 devices omected by hoses and cables that can extend up to 65 meters.
The front device is capable of decontamination work. The 2 central devices supply chemicals and other
materials. And the last one is used for communication.

Each device has been made compact @ robot can operate deep inside reactor buildings.

Tokyo Electric officials say they hope to deploy the robot at the plant after April next year.

A Mitsubishi official says the robot is capable of cleaning upper floors, so he expects it to help adeanc
work on the reactors.

December 17, 2015

No promises in Fukushima cleanup, director says

http://www.japantimes. co.jp/news/2015/12/17/national/no  -promises-fukushima-cleanup-director -
says/#.VnKDAr8Rid

by Yuri Kageyama
AP

The man leading the daunting task of dealing with the Fukushima Nb.nuclear plant warns with
surprising candor: Nothing can be promised.[...]

Heatresistant safety valves urgently needed

TEPCO: Key pressure relief valves failed at No. 2 reactor during Fukushima disaster

http://ajw.asahi.com/article/0311disaster/fukushima/AJ201512170031
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By MASANOBU HIGASHIYAMA/ Staff Writer

A set of critical valves designed to release pressure inside the No. 2 reactor at the Fukushima No. 1 nuclear
power plant likely failed due to surging temperatures and extreme stresses that built up in the early stage

of the 2011 disasteh OEA DI AT 080 1 DPAOAOT O OAEA $AA8 pyxs8

In its report on this specific aspect of the catastrophe, Tokyo Electric Power Co. concluded that the failure
of the valves to reduce pressure likely prevented water from being injected into the reactor.

The accidentwas triggered by the magnitude9.0 Great East Japan Earthquake that struck March 11, 2011,
and spawned towering tsunami that inundated the site.

71 OEAOO AO OEA DPI AT O AOOARPAABREDC OAAROBEGEIOODOOADA
March 15, but failed to release pressure inside the No. 2 reactor's containment vessel, TEPCO said. The
pressure level was reduced around 1 a.m. only after one of the valves finally opened.

TEPCO, until now, has tried to confirm whether the valves, a key saféature, functioned properly.

After a thorough analysis, the utility concluded thathe valves did not function as pressure inside the No.

2 reactor was too high.

The valves are designed to open under the pressure of nitrogen gas piped in from tanks aticer sources.
TEPCO concluded that the valves initially functioned properly after the earthquake and tsunami hit.

But after the meltdown of nuclear fuel inside the reactor, heat and pressure levels rose significantly in the
late hours of March 14, preenting the valves from opening.

The rising heat inside the reactor likely caused sealing materials and other bits of equipment to

disintegrate, apparently leading to nitrogen gas leakage.

Melting of key parts blamed for Fukushima meltdown
http:/imwww3.nhk.or.jp/nhkworld/english/news/20151217 05.html

The operator of the Fukushima Daiichi power plant says excessive heat from nuclear fuel at one of its
damaged reactors mayave caused some key parts to melt.

Officials at Tokyo Electric Power Company believe the loss of those components made it difficult to stop
the Number 2 reactor from melting down and spewing out large amounts of radioactive substances
following the March 2011 accident.

Four days after the onset of the accident, the emergency cooling system at the reactor stopped working.

In an attempt to cool fuel inside the reactor, the workers had no choice but to pour in water from a fire
engine.

But they were unable to inject water as planned because of the high pressure that had built up inside the
reactor.

The officials also could not use safety relief valves to release pressure. Those valves were designed to
open when hit by highpressure gas from aank.

The TEPCO analysis determined that key parts of the gas feeding system may have melted, leading to a
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gas leak. The analysis says the temperature inside the reactor exceeded 200 degrees Celsius, far beyond

the limit of the parts' durability.

Those parts are present in all other reactors in the model line used at the Fukushima Daiichi plant. The
utility plans to replace the parts at its other nuclear power plant in central Japan with heaesistant ones.

Melting of key parts: Nuclear Watch geo
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Melting of Key Parts Blamed for Fukushima Meltdown
http://www3.nhk.or.jp/nhkworld/english/news/nuclearwatch/20151217.html

The operator of the FukushimaDaiichi power plant says excessive heat from nuclear fuel at one of its

damaged reactors may have caused some key parts to melt.
Officials at Tokyo Electric Power Company believe the loss of those components made it difficult to stop

the Number 2 reactor fom melting down and spewing out large amounts of radioactive substances

following the March 2011 accident.
Four days after the onset of the accident, the emergency cooling system at the reactor stopped working.

In an attempt to cool fuel inside thereactor, the workers had no choice but to pour in water from a fire

engine.
But they were unable to inject water as planned because of the high pressure that had built up inside the

reactor.
The officials also could not use safety relief valves to releapeessure. Those valves were designed to

open when hit by highpressure gas from a tank.
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The TEPCO analysis determined that key parts of the gas feeding system may have melted, leading to a gas
leak. The analysis says the temperature inside the reactor exeted 200 degrees Celsius, far beyond the

limit of the parts' durability.

Those parts are present in all other reactors in the model line used at the Fukushima Daiichi plant. The

utility plans to replace the parts at its other nuclear power plant in centralapan with heatresistant ones.

TEPCO "explains" milflarch 2011 leak

TEPCO: Leak likely from No.3 reactor
http://imww3.nhk.or.jp/nhkworld/english/news/20151217_27.html

The operator of the Fukushima Daiichi nuclear plant says radioactive fallout that polluted the
environment in mid-March of 2011 was likely caused by a leak directly from a containment vess#lthe

facility's No.3 reactor.

Officials of Tokyo Electric Power Company, or TEPCO, on Thursday reported their latest findings on what
happened at the plant in northeast Japan during the 2011 crisis.

Workers at the plant repeatedly vented the vesselfter the March 11th accident to release water vapor
and reduce pressure in the container.

But TEPCO officials said data showed only a moderate drop in pressure after a third venting at 9 PM on
March 13th, indicating that operations failed after that.

They concluded that radioactive contamination of the environment between the night of March 14th and
the 16th was likely caused not by the vent operations but failure of the vessel.

They saidthe vessel likely lost airtightness due to heat from nucke fuel, leading to the direct release of
radioactive substances into the environment.

Studies to locate the exact cause of the pollution are still underway asme experts disagree with the
TEPCO report.

December 182015

Too much salt for water tdoe decontaminated
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Steel barrier creating more contaminated water
http:/www3.nhk.or.jp/nhkworld/english/news/20151218 27.html

The operator of the Fukushima Daiichi nucler plant says a steel barrier that it built along the plant's
embankment is causing an unexpected problem.

Tokyo Electric Power Company, or TEPCDstalled the steel piling wall in October to prevent
contaminated groundwater from flowing into the sea.

The utility had planned to pump up the blocked water, remove radioactive materials from most of it, and
release it into the sea.

But on Friday, TEPCO officials told nuclear regulators th#fte water has too high a salt content to be
processed by decontamination equipment.

They also saidhe amount of pumped -up water was larger than expected.
The officials say workers are therefore releasing the water not into the sea, but into reactor
buildings. They say the amount is about 400 tons per da .

The utility had previously been reducing the flow of water into the plant's buildings.

Workers have been pumping up groundwater from wells inside the compound, and had managed to
reduce its inflow into buildings from 400 tons to 200 tons per day.

TEPCGsays it plans to pump up more groundwater upstream so that less reaches the embankment.

It says it will also try to process the salty water by monitoring changes in its quality.

December 26, 2015

From bad to worse

TEPCO confronts neproblem of radioactive water at Fukushima plant
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201512260045

By HIROMI KUMAGAI/ Staff Writer

Tokyo Electric Paver Co. has unexpectedly been forced to deal with an increasingly large amount
radioactive water accumulating at the crippled Fukushima No. 1 nuclear power plant after seaside walls to
block the flow of groundwater were constructed in October.
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TEPCO commted the walls on Oct. 26 to block contaminated groundwater from flowing into sea. The
utility began pumping up groundwater from five wells dug between the walls and the plant's reactor
buildings. The plan called for releasing the less contaminated watento the sea after a purification
process, but TEPCO discovered that the water had larger amounts of radiation than it had expected.
TEPCO officials said the situation has left the utility with no option but to transfer 200 to 300 tons of
groundwater eachday into highly contaminated reactor buildings since November, a move that could
further contaminate the water.

Comprised of numerous cylindrical steel pipes measuring 30 meters tall, the seaside walls were installed
on the coastal side of the No. 1 to Nd reactor buildings to block contaminated groundwater flowing out
of the highly contaminated buildings from reaching the ocean.

To control groundwater levels, TEPCO planned to release the less contaminated groundwater from the
five wells into sea aftera purification process.

However, the water from four of the wells was discovered to have high levels of tritivsva radioactive
substance that is hard to removeat levels higher than 1,500 becquerels per liter, which means the water
cannot be released inb sea.

To compound the problemhe seaside walls have also significantly raised groundwater levels, forcing the
utility to pump a lot more groundwater than it originally planned.

TEPCO has been forced to temporarily transfer large amounts of the groundter into highly

contaminated reactor buildings, where it could become contaminated to an even further degree by being
exposed to melted nuclear fuel.

The utility said it suspects the high levels of radiation found in the groundwater from the wells is due
OEA xAOAO AARAET ¢ Agbi OAA O EECEI U Ai1T OAI ET AGAA Ol EI
To reduce the amount of contaminated water at the plant, TEPCO began operations in September to pump
up the groundwater in wells constructed around the reactor bildings to release it into the sea after a
purification process.

The company initially announced that the project had reduced the amount of groundwater flowing into
the contaminated reactor buildings from 300 tons to 200 tons a day.

4EA ET AOAAOGET ¢ AiT 061 O T &£ AT 1 OAI ET AOCAA xAOAO EAOC AA}
compound after going through operations to reduce contamination.

TEPCO plans to increase the amount of water it pumps from wells located elsewhere on the pkitd to
help reduce the amount of contaminated groundwater accumulating in the seaside wells.

Company officials admitted they are not sure when it can turn things around and reduce the

amount of contaminated water at the Fukushima plant.

Decemker 29, 2015

Fox finds its way into No.2 reactor building (2)
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Security camera footage shows the animal inside the No. 2 reactor building of the
Fukushima No. 1 nuclear power plant on Dec. 21. The circular door in the background
is the carry-in entrance to the reactor’s containment vessel. (Provided by Tokyo
Electric Power Co.)

' YAYlFE aLR2IGSR LINRPgfAYy3ad AYAARS Cdzl dZAKA Y
http://ajw.asahi.com/article/behind_news/social_affairs/AJ201512290056

By KOJI KITABAYASHI/ Staff Writer

A fox appears to have been traipsing around a highly raakctive area inside a reactor building at the
crippled Fukushima No. 1 nuclear power plant, Tokyo Electric Power Co. said Dec. 28.

The plant operator said a security camera mounted at a sectiorext to the containment vessebf the No. 2
reactor capturedfootage of the animal around 6 a.m. on Dec. 21. It said the creature appeared
intermittently for seven to eight minutes.

Although the animal's den and current whereabouts remain unknown, a TEPCO official said the intrusion
is unlikely to adversely affectwork being done in preparation for decommissioning the reactor.

According to TEPCO, the security camera showed the drter-long animal wandering back and forth
nearthecarryET AT OOAT AA OF OEA OAAAOQI 060 AT 1 OAETIT AT O OAO
The area where the animal wa spotted is highly radioactive, with a maximum of 10 sieverts of radiation
per hour being detected. Entry by humans is strictly restricted.

Decontamination work in the area is being done using robots.
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Although the infiltration route has not yet been deermined, OEA 1T £AFZEAEAI OAEAd O) O EG

entered via a gap through which cables are passed or a damaged door which has remained unrepaired

OET AA OEA &OEOOEEI A 1T OAI AAO AEOAOOAO jEIT ¢mppQ8o

December 31, 2015

Helpless efforts to redue radioactive water

Radiation contaminated water at Fukushima plant on the rise
http://mainichi.jp/english/articles/20151231/p2a/00m/0na/022000c

FUKUSHIMA:- Efforts to reduce the amount of radiation contaminated water at the crippled Fukushima
No. 1 Nuclear Power Plant have proven helpless, and the overall amount of such water has actually
increased it has been learned.

Tokyo Electric Power Co. (TEPCO), the operatof the plant, had initially planned to halve the daily
amount of contaminated groundwater to 150 metric tons by pumping up groundwater from wells called
"groundwater drains" on the ocean side and "subdrains" inland. However, because the pumped water was
found to be highly radioactive, the utility was unable to release it into the ocean, resulting imp to around
400 tons a day of tainted water being transferred back to the side of reactor buildings.

TEPCO started pumping up groundwater from the oceaside drains in October, but gave up on releasing
the water into the ocean after detecting a high concentration of radioactive materials and salt content in
the water pumped from four of the five wells orthe plant premises. Meanwhile, the amount of
groundwater increased after its flow was stemmed by the 78bneter-long seaside impermeable wall,
which is designed to prevent tainted groundwater from flowing out into the ocearlhe resultant high
water pressure warped the impermeable wall by about 20 centimeters, prompting TEPCO to reinforce the
wall.

While TEPCO had boasted that it was able to significantly reduce risks at the plant thanks to the
completion of the impermeable wall, the situation still remains unstable.

"We ended up building extra tankgdue to the increase of overall contaminated watg, but we will never
leak such water to the outside," Naohiro Masuda, president of TEPCO's Fukushima Daiichi
Decommissioning Co., told a press conference.

TEPCO aims to cut the influx of groundwater into reactor buildings to somewhere under 100 tons ayday
the end of fiscal 2016, and ultimately make the daily increase of tainted water close to zero by the end of
2020 -- the year of the Tokyo Olympics and Paralympics by putting the multi-nuclide removal

equipment called ALPS into operation. TEPCO ikpning to complete the entire decommissioning process
by 2041-2051.
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January 22016

Robot to be used to capture images of fuel in reactors

TEPCO to tackle removal of molten nuclear fuel
http://iww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the crippled Fukushima Daiichi nuclear power plant is expected to take on the challenge
of removing the molten fuel from reactors that suffered meltdowns in 2011.

Soon it will be nearly five years since the massive earthquake and tsunami triggered a nuclear accident at
the plant.

Workers have not been able to determine the extent of damage or find the molten fuel at the No.1, 2 and 3
reactors. Experts believesome of the fuel penetrated the reactor cores and is sitting at the bottom of the
respective containment vessels.

TEPCO officials will bring in a remote -controlled robot that can withstand extremely high

radiation levels to capture images of the fuel at the No. 2 reactor as early as next month. A similar

undertaking is to take place at the No. 1 reactor.

The officials will then decide ways to remove the fuel. Filling the reactor containment vessels with water
before extracting it is one option to shiéd workers from the intense radiation.

TEPCO's Chief Decommissioning Officer Naohiro Masuda says removing the fuel is their final goal.
He added thatffinding its whereabouts would be a big step toward decommissioning the plant.

January 27, 2016

Reducing 2&km ban radius?

Fukushima fishermen to expand operations off crippled nuclear plant

http://www.japantimes.co.jp/news/2016/01/27/national/fukushima  -fishermen-to-expand-operations-
off-crippled-nuclear-plant/#.VgkknFKDmot

NIN)
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FUKUSHIMA Fishermen in Fukushima Prefecture said Wednesday they plan to scale down their self

imposed fishing ban in waters off the damaged nuclear power plant due mainly tosaibstantial decline in
radioactive cesium levels.

The Fukushima Prefectural Federation of Fisheries Cooperative Associations is considering narrowing the

area subject to the ban to a 1&ilometer radius from the Fukushima No. 1 nuclear power plant from the

current 20-kilometer radius.

The move comes as plant operator Tokyo Electric Power Co. last autumn completed the construction of a
shielding wall to prevent leaks of contaminated grondwater into the sea. Since the completion, radiation

1 AGAT O ET OAA xAOAOO AO OEA bpiI A1 6860 bi 00 EAOA AAAI
In addition, prefectural research shows the radioactive cesium levels of marine products caught in coastal

areas have droppedsubstantially.

The proportion of marine products with cesium levels exceeding the state standards of 100 becquerels

per kilogram fell to less than 0.1 percent last year from some 40 percent between April and December

2011, soon after the nuclear acciderdt the plant in March that year. No products have surpassed the level

in checks since last April.

The federation is scheduled to make final decision late next monthO4 EA AT OEOIT T T AT O 1T &£ O
Fukushima has improved, and conditions for revivingfiE AOEAO AOA AAET C 1 AEA 1 O0he¢
Nozaki told reporters.

After the tsunamitriggered triple meltdown at the nuclear plant, the federation voluntarily halted all of its

coastal fishing. In June 2012, it started trial operations in a limgd area, which has since expanded in

steps.

January 29, 2016

Poor visibility: Robot inspections delayed

TEPCO delays robotic surveys at Fukushima nuclear reactors
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201601290050

By HIROMI KUMAI/ Staff Writer

Tokyo Electric Power Co. has postponed inspections by robots to finally confirm the location and state of
melted fuel at two damaged reactors of the Fukushima No. 1 nuclear plant.

The cameraequipped robots were scheduled to enter the containment vessetd the No. 1 and No. 2
reactors within fiscal 2015, which ends in March. But TEPCO said Jan. 28 that a series of unexpected
circumstances, such as poor visibility caused by murky radioactive water, have ruined that plan.

The robot for the No. 1 containmenhvessel will be redesigned, and the remoteontrolled survey will be
conducted in fiscal 2016, the utility said, without offering a more specific timetable.

Nuclear fuel assemblies in the No. 1 to No. 3 reactors are believed to have melted and fallethéadbottom

of the containment vessels following the March 2011 earthquake and tsunami.
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Radiation levels inside the containment vessels remain extremely high, making them too dangerous to be
approached by workers.

The remote-controlled robotic probe was sen as crucial in determining conditions inside the

containment vessels for the eventual decommissioning of the nuclear plant.

TEPCO conducted a preliminary survey using an industrial endoscope in the containment vessel of the No.
1 reactor. It found accunulated waste turned the water murky and blocked the view.

For the No. 2 reactor, TEPCO had planned to locate the melted nuclear fuel using a robot last summer. But
decontamination and cleanup work near the entrance to the containment vessel proved diffiic. That
prevented TEPCO from carrying out robotic survey as planned.

Ice wall almost finished

Fukushimace wall near completion
http://www3.nhk.or.jp/nhkworld/english/news/20160129_04.html

An underground ice wall designed to curb the buildup of radioactive water at the Fukushima Daiichi plant
will see near completion on Friday. But it's not yet clear when it can be put into service as the nuclear

regulator has not yet given a green light to its use.

The barrier will almost be finished Friday. Only the last procedure, which involves filling undergrad
pipes with coolant, remains.

The wall made of frozen soil stretches about 1.5 kilometers around 4 reactor buildings.
Tokyo Electric Power Company aims to cut the amount of groundwater that seeps into the buildings and
then becomes contaminated. Té utility expects the barrier to reduce the inflow to 10 tons a day. That's

less than one tenth the current level.

The project to build the wall began in June 2014 at a cost of about 290 million dollars from the national
coffers. The plan is to start opration by the end of March.

But the Nuclear Regulation Authority has not given its approval. It fears radioactive water could leak from
the reactor buildings if the wall makes the level of groundwater lower than that of contaminated water.

TEPCO sayit will closely monitor groundwater levels and inject water if the levels fall too far.

But the regulator insists changes in groundwater levels could cause unintended consequences.
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February 4,2016

Kurion and tritium removal

An innovative mehod for tritium removal.

http://lwww.bloomberg.com/news/articles/2016 -02-04/how -kurion -plans-to-clean-up-fukushima-s-
tritiu m-nuclear-waste

By Caroline Winter
From Bloomsberg Business

Innovator: Gaétan Bonhomme

Age: 39

Chief technology officer at Kurion, a nuclear waste cleanup company with 2@tnployees that was
acquired on Feb3 by Veolia, a French waste company

Form and function
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2. Reduction
+O0OET 180 POI POEAOAOU ANOGEDPI AT O EAAPO OEA EUAOI CAT |
through the exchange column. The net effect: 99 percent less contaminated water.
Revenue
Bonhomme says Kurion took in about $100 million last yearedling cleanup equipment and services, like
using chemicals and heat to turn toxic waste into glass.
Funding
*ADAT 80O AATTITEA |1 ETEOOOU EAO COAT OAA OEA ATi PATU |,
Next Steps
To show it can handle the tritium at Fukushima, Kurion brought a largecale demo online at its Richland,
ET AO 1 EOOIA AO py 1171 0EOh AOO OEAO *APAT SO ¢i OAOT I
O07A A@bPAAO O AAMITEOHAMAETGEGAA OQEDEDIET OEA 5838 AAAE
(Corrects the amount of time it could take to begin processing tritiurdaced water at Fukushima in the last
paragraph.)

February 10, 2016

NRA opposes TEPCO's frozen wall

NRA calls a halt to TEPCO's plan to freeze soil at Fukushima plant
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201602100079
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Purpose and risk of a frozen soil wall

olf the soils are frozen

Mountain side Seaside

Frozen soil wall

Groundwater Bullding

level

Purpose: Lowenng the level of

.'.,,'v ing -,_.(‘;',' "o he bu y‘: .y

oif the groundwater level drops 100 much

By HIROMI KUMAI/ Staff Writer

The nation's nuclear watchdog has put the kibosh on plans by Tok¥gectric Power Co. to start freezing
underground soil at the crippled Fukushima No. 1 nuclear power plara stunningly expensive project
intended to solve the crisis of accumulating radioactive groundwater at the site.

TEPCO has maintained that once ttsmil is frozen, it will form a circular barrier and reduce the flow of
groundwater into the reactor buildings; and that, in turn, will prevent water contaminated with
radioactive substances from accumulating.

But the Nuclear Regulation Authority contendshat contaminated water accumulated in the reactor
buildings could leak into the groundwater if the level inside the frozen soil wall drops too much.
TEPCO planned to construct a 1,56 eter-long frozen soil wall around the four reactor buildings by
inserting 1,568 pipes to a depth of 30 meters at-ineter intervals. Each pipe will freeze the soil around it
once liquid of minus 30 degrees circulates inside the cylinder.

On Feb. 9, TEPCO completed the last part of the project to install temperature indaat allowing it to
start freezing the soil at a moment's notice.
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Groundwater is continuing to flow into basements of reactor buildings with melted nuclear fuel, adding to
the amount of highly contaminated water being produced.

In May 2013, a committee bthe Ministry of Economy, Trade and Industry drew up a report on the merits

of constructing a frozen soil wall to reduce the volume of contaminated water.

Based on the report, TEPCO started the construction work in June 2014. The government has already
spent about 34.5 billion yen ($300 million) on the project.

TEPCO maintained that once the frozen soil wall is completed, it should reduce the flow of groundwater
into the reactor buildings from about 400 tons a day to 100 tons in tandem with other measuseincluding
work to pump out groundwater from wells dug around the reactor buildings.

From the outset , the NRA cast doubt on the effectiveness of the frozen soil wall, saying that highly
contaminated water accumulated in reactor buildings could leakto the ground if the groundwater level
inside the wall drops too much.

The NRA repeatedly asked TEPCO whether the frozen soil wall would prove truly effective in reducing the
amount of contaminated water.

O4%0#/ EO OAAOOAOET @ prébled 6f GohthngnAtedBnviatér Gad Bel sdlvedxBriploteNOfE
A EOT UAT OITEI xAl1l EO AT 1 OOOOAOAARG .2! AEAEOI AT 3E
In a test operation which started that spring, the reduction of groundwater levels was larger than

expected n some places. The speed and direction of the groundwater flow could not be clarified in some
locations.

Because it takes two months or so for the soil to thaw out, countermeasures cannot be taken immediately
if problems crop up.

TEPCO acknowledges thdhere are limits to its crystal ballgazing with regard to the problem of
groundwater. However, it contends that it can prevent contaminated water from leaking into the
groundwater by pouring water into the ground through wells if the level drops too much.

In December, the NRA took the rare move of proposing to TEPCO in a written document that the utility
operate the frozen soil wall only in places where contaminated water is unlikely to leak into the ground.
However, TEPCO dug in its heels and said it imged to operate the frozen soil wall as a whole. But it also
Pl AT O OI AITOEAAO OEA .2!180 POI bl OAIl 8

/T &AA8 wh 4%0#/ OOAOEAAT O .ATTE (EOI OA OEOEOAA OE!
proposal and get back to you in a most sincere manr@ro

Only "the first stage of a mountain"

Nuclear plant head says another disaster would not threaten cleanup

http://lwww.japantimes.co.jp/news/2016/02/10/national/fukushima  -nuclear-plant-head-says-another-
disaster-would-not-threaten-cleanup/#.Vrtk3VKDmot
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tour near the No. 3 reactor building at Tokyo Electric Power Co's tsunararippled Fukushima No. 1
nuclear power plant in Fukushima Prefecture on Wednesday. | ARRJI/POOL

AFRJIJI

the crippled facility faces is another major earthquake and tsunan? though he insisted the chaos of

nearly five years ago would not be repeated.

On March 11, 2011, a magnitude 9.0 undersearthquake off the northeastern coast of Honshu sparked a

massive tsunami that swamped cooling systems and triggered reactor meltdowns at the Fukushima No. 1

plant, run by operator Tokyo Electric Power Co.

Radiation spread over a wide area and forced tersf thousands of people from their homes many of

whom will likely never return 2 in the worst nuclear disaster since Chernobyl in 1986.

Now with the fifth anniversary of the disaster approaching next month, Tepco opened up the facility to

journalists on Wednesday to provide an update on the cleanup process, which is expected to take decades.

0) £ A T AET O AAOOENOGAEA EEOO AT A OEAT A OOGOT AIiE AT/
Akira Ono, head of the plant, told reporters when asked whatould be the greatest risk to the plant.

Tepco has been blamed for a delay in securing power to cool fuel in the reactors that triggered meltdowns

and subsequent hydrogen explosions that spewed radiation over the area and forced residents to flee.

0" ®A& xEI1 110 AAI1 ETOI Al T £OOEénkrgylleteks At thd flaia®Ah o6 /11
much lower than those after the accident, while the company has carried out disaster drills to

prepare.

He also saidhe firm had built temporary coastal barriers that can block waves of up to 15 meters,

matching levels of the 2011 tsunami.

Some 8,000 workers, ranging from nuclear experts to civil engineers, are still battling daily to control the

reactors that melted down, as their decomissioning process is still in the initial stage.
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Some progress has been made as massive wreckage, including overturned vehicles, was removed and

workers are no longer required to wear fullface masks in many areas of the site.

In a newly built rest staion inside the facility, workers can have hot meals and check their radiation

exposure levels through stateof-the-art whole-body counters.

But the scar of the catastrophe is still visible in other areas as steel frames gnarled by the hydrogen
explosionsAAT AA OAAT AO OEA PI AT O8O0 .18 o OAAAOI Oh xEAC
About 1,000 huge tanks for storing contaminated cooling water occupy large parts of the site some 230

km northeast of Tokyo.

And more tanks will be needed as masg amounts of groundwater flows into the reactors each day and

mixes with the cooling water.

Ono, the plant chief, says the reactors are now stable but need to be kept cool to prevent them running out

of control again.

Tepco estimates that it is likely o take up to four decades to completely clean up the site, but some

experts warn the unprecedented decommissioning may be delayed further.

0) AAAT TEEA xA EAOA EOOO Al EIi AAA 1T OAO OEA EEOOO O
Japanese expresson meaning that only 10 percent of the journey is finished

Washington Post on Fukushima cleaning

(0h))

| 26 Aa CdzZl dzZaKAYIlI Qa Of SIydzLd 32Ay3 FAQPS @&
https://www.washingtonpost.com/world/asia_pacific/five -years-after-nuclear-meltdown-no-one-
knows-what-to-do-with -fukushima/2016/02/10/a9682194 -c9dc-11e5-b9ab-26591104bb19_story.html
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By Anna Fifield

FUTABA, Japam Seen from the road below, the Fukushima Daiichi nuclear power station looks much as

it may have right after the catastrophic earthquake and tsunami that caused a triple meltdown here

almost five years ago.

The No. 3 reactor building, whichexploded in a hydrogen fireball during the disaster, remains a tangle of

broken concrete and twisted metal. A smashed crane sits exactly where it was on March 11, 2011. To the

side of the reactor units, a building that once housed boilers stands open tretshore, its rusted, warped

tanks exposed.

The scene is a testament to the chaos that was unleashed when thignami engulfed these buildings,
OOECCAOET ¢ OEA xi Ol AGO xi OO6iemdbd kUK nABOABSA O OET A/
16,000 AT DI A xAOA EEITAA AilT1¢ *APAT 60O 11 OOEAAOOAOT Al
homes and livelihoods.

Tokyo Electric Power Co(Tepco), the utility company that runs the Fukushima fant and drew fierce

criticism for its handling of the disaster, says the situation has improved greatly.

A worker leaves a room with shelves lined with helmets at the plant. The Tepco utility still faces enormous
challenges in connection with the disposiaof contaminated water, soil and nuclear fuel debris. (Toru

Hanai/Reuters)
O0)1 OEA 1 A0O EEOA UAAOOh OAAEAOQGEITT 1 AOGAI O EAOGA AAAI
OOAAT A 11 xho OAEA ' EEOA /11T h OEA 4APAT DI AT O OODPAOE

Efforts to contain the contamination have progressed, according to Tepco, including the completion
40A0AAU T £ A OOAOAOOAT AAT OEAA xAii1o6 AOI OT A OEA bl /
ground and stop leakage. Moves to decommission the plant a process that could take 30 or 40 years,

Ono estimated? are getting underway.

People will be allowed to return to their homes in the nearby town of Naraha next month and to Tomioka,

even closer to the plant, next year. For now, Tomioka and neighbogrOkuma remain ghost towns, lined

years. Bicycles lean near front doors, and flowerpots sit empty on windowsills.

A sign on the road to the plant sbwed a radiation reading of 3.37 microsieverts per hour, at the upper

end of safe. At a viewing spot overlooking the reactor buildings, it shot past 200, a level at which
prolonged exposure could be dangerous. Both readings are hundreds of times lower thhey were a

couple of years ago.

After about 20 minutes at the viewing spot, a Tepco official bustled visiting reporters, wearing protective
OOEOORh 1101 A AOO8 O7A AT180 xAT O UIT O 1060 EAOA Ol
site.

But one huge question remains: What is to be done with all the radioactive material?

A worker is seen from a bus carrying members of the media near the No. 3 reactor building at the plant on
Wednesday. (Toru Hanai/Reuters)

4 E A O A gréund@dieh that is flowing into the reactor buildings, where it becomes contamiated. It has
been treated? Tepco says it can remove 68uclides from the water, including strontium, which can

burrow into bones and irradiate tissue. It cannot filter out tritium, a radioactive isotope of hydrogen that
can be used to make nuclear bombaubis not considered especially harmful to humans.
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The water initially was stored in huge bolted tanks in the aftermath of the disaster, but the tanks have
leaked highly contaminated radioactive water into the sea on an alarming number of occasions.

Now Tepco is building moresecure welded tanks to hold the water, theoretically for up to 2@ears. There
are now about 1,000 tanks holding 750,000 tons of contaminated water, with space for 100,000 tons
more. The company says it hopes to increase capacity@60,000 tons within a year or two, as well as
halve the amount of water that needs to be stored from the current 300 tons per day.

As part of those efforts, Tepco built thd ,500-yard-long ice wallaround the four reactor buildings to
freeze the soil and keep groundwater from getting in and becoming radioactive. Coany officials hoped
Ol EAOA OEA xAll xiI OEET ¢ TA@O i11T0EN 11 7AAT AGAAUN
plan, saying the risk of leakage was still too high.

The options for getting rid of the contaminated water include trying to remove the ttium from it before
letting it run into the sea; evaporating it, as was done at Three Mile Island, the Pennsylvania plant that
melted down in 1979; and injecting it deep into the ground, using technology similar to that used to
extract shale gas. A govement task force is considering which option to choose.
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4 EAT OE Adidaéic sdll thdt has been collected from areas around the Fukushima Daiichi plant
during cleanup efforts. More than 700 million cubic feet of soit enough to fill 8,000 Olympiesize

swimming pools? has been packed into large black plastic bags ailbeing stored, row upon row, in

local fields.

More than 700 of the bags, which contain radioactive cesium isotopes, were swept away during floods last
year, some ending up in rivers 100 miles away. The government has said that 9pe3cent of the soil @an

be recycled.
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The fuel that melted down remains in containment vessels in its reactors, and this part of the plant is so
dangerous to humans that robots are used to work there. Getting to this fuel and removing it safely is a
task that will take decades.
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Japan does not have a nuclear waste dump, and there is vehement resistance to disposing of contaminated
material on land.

As a result, one of the options the government is considering is building a nuclear waste dump under the

seabed, aboutight miles off the Fukushima coast. It would be connected to the land by a tunnel so it

would not contravene international regulations on disposing of nuclear waste into the sea. A government

study group is set to report on that proposal by the end of theummer.

Many groups, from fishermen to antinuclear activists, staunchly oppose the idea of burying the

radioactive material at sea in such a seismically active area.
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Aileen Mioko Smith, executive diretor of Green Action, a Kyotdased antinuclear group, agreed.
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February 13, 2016

1,106 water tanks: Rapidly running out of space

2 S UaNE
Rows of massive tanks storing radiation contaminated water line the compound of the

Fukushima No. 1 nuclear power plant in early February. (Satoru Semba)

PHOTO: More than 1,100 water storage tanks at Fukushima plant ... and counting
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201602130025

By SATORU SEMBA/ Staff Writer
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OKUMA, Fukushima PrefectureFrom the air, the rows of different coloed water storage tanks at the
crippled Fukushima No. 1 nuclear power plant resemble a giant integrated circuit board.

As the fifth anniversary approaches of the earthquake and tsunami disaster that unleashed the nuclear
catastrophe,the stricken facility is fast running out of space to position the tanks holding highly
contaminated radioactive water.

As of Feb. 12, there were 1,106 massive water tanks on the premises.

Tokyo Electric Power Co., operator of the plant, constructed the tanks to store rad@t-contaminated
water that has been accumulating at the plant since the disaster unfolded in March 2011.

The utility plans to construct 20 more water storage tanks to accommodate 30,000 tons of water that is
expected to be generated in the remaining mohs of 2016.

As the tanks occupy much of the parking lots, green spaces and vacant areas, TEPCO has no choice but to
build new tanks in the narrow alleys between the huge containers.

The accumulation of contaminated water has been a persistent problem e plant, which is only in the
very early stages of decommissioning, a process that will take 30 to 40 years.

February 15, 2016

Short video on Fukushima plant

Scars from 2011 disaster still visible at crippled Fukushima nuclear plant

http://mainichi.jp/english/articles/20160215/p2a/00m/0na/020000c
2 minute-video

FUKUSHIMA- Mainichi Shimbun reporters entered the crippled Fukushima No. 1 Nuclear Powerd?it on
Feb. 12 ahead of the fifth anniversary of the Great East Japan Earthquake and ensuing tsunami.

The levels of radiation dosage remained high around No. 1 to 3 reactors that melted down, still showing
scars from the disaster.

Revised plan for undeground icewall

TEPCO revises plan on contaminated groundwater
http:/imwww3.nhk.or.jp/nhkworld/english/news/nuclear.html

The operator of the Fukushima Daiichi nuclear peer plant has drafted a new plan to deal with
contaminated groundwater, in an effort intended to prevent leaks into the sea.

Tokyo Electric Power Company presented the revised plan on an underground ice wall to the country's
Nuclear Regulation Authorityon Monday.

A large volume of groundwater is continuing to flow into the site and the damaged reactor buildings,
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where it becomes contaminated with radioactive particles.

Earlier this month, TEPCO completed construction of a wall made up of pipes théll carry refrigerant
liquid. The wall stretches about 1.5 kilometers around 4 reactor buildings.

It is intended to act as a barrier to prevent groundwater from seeping into the buildings, where it
becomes contaminated and could eventually leak into ¢éhsea.

But work to inject freezing agent into the pipes has been delayed because the operator and the regulators
disagreed on where to start.

TEPCO wanted to start freezing the wall from the upstream side. But regulators argued the downstream
side should be frozen first to cut the risk of water levels dropping suddenly, potentially triggering a

release of tainted water.

Under the revised plan, TEPCO will freeze the downstream side wall first as the regulators suggest. It will
also take steps to prgent water levels from falling too low.

The regulatorsdid not opposethe revised plan, although they said there are several points to be clarified.
It will take 8 months to completely freeze the wall TEPCO initially aimed to end the work by March.
TEPCO's senior official in charge of decommissioning the plant, Naohiro Masuda, says local residents have

high interest in the ice wall and the company will implement the plan steadily to keep the public
reassured.

Conditional permission from NRfor section of icewall

NRA to albw part of frozen soil wall at Fukushima plant
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201602150062
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; Frozen soil wall

Reduce inflow of groundwater

Mountain

side Sea
Groundwater Building side
level

Contaminated
water

To freeze only sea side of wall

By HIROMI KUMA Staff Writer

4EA TAOET 160 1 OAI AAO xAOAEAT ¢ AAAEAAA OEAO 41 EUI
area around crippled reactor buildings at the Fukushima No. 1 nuclear power plant to prevent radioactive
water accumulating in the buldings from leaking into the ground.

The conditional permission by the Nuclear Regulation Authority on Feb. 15 means TEPCO will get the go
ahead for a section of frozen soil wall in the area of the complex facing the sea.

Initial plans called for TEPCQo surround the four reactor buildings with a 1,508meter-long circular

frozen soil wall by inserting 1,568 pipes to a depth of 30 meters attheter intervals. Each pipe would

then freeze the soil around it once liquid of minus 30 degrees circulated insidke cylinder.

Building the wall was intended to prevent the flow of groundwater into the reactor buildings, where
melted nuclear fuel has accumulated in the basements, thereby reducing the volume of water
contaminated with radioactive substances.

TEPCQompleted the installation of the pipes on Feb. 9.

However, the NRA was worried that the level of groundwater inside the frozen soil wall could drop
drastically once the frozen soil wall surrounds the reactor buildings, causing levels of highly contamieak
water in the reactor buildings to become higher than the groundwater level. That, NRA officials feared,
would cause the highly contaminated water to leak into the ground.

With caution the buzzword of the day, the NRA had called on TEPCO to change ptartsoperate only a
part of the frozen soil wall.

In a meeting held Feb. 15, the utility said it would freeze only the soil on the side of the stricken facility
facing the sea.

Once the NRA grants official approval, TEPCO will move quickly to freeze the sail.

TEPCO also said that it wants to freeze the remaining portions in a stbg-step manner. The NRA
supported the proposal, saying it would make it possible to "collect datdo x AOAO 1 AOAI 086
However, the two sides did not reach any agreement on this other than to continue their discussions.
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Nuclear Watch video: TEPCO revises plans

Reactor building

Contaminated water

TEPCO Revises WatBiversion Plan
http://iwww3.nhk.or.jp/nhkworld/english/news/nuclearwatch/20160215.html

Engineers at the crippled Fukushima Daiichi nuclear plant have drafted a new plan to deal witte

buildup of contaminated water. And they've presented the revised method of creating an underground
wall of frozen soil-- to nuclear regulators.

The plant's operator, Tokyo Electric Power Company, has already installed a system to circulate coolant
and freeze soil around the reactor buildings.

The idea is to prevent the flow of groundwater into reactor buildings, where it could become radioactive.
TEPCO officials had planned to start freezing a barrier above the reactor buildings. But regulatorsres
concerned that tainted water in those buildings could leak into the groundwater if the level inside the
frozen wall drops too much.

So TEPCO officials decided to freeze the lower wall first, and then gradually freeze the higher wall.
They say it willtake eight months to complete. They had originally aimed to have it finished by next
month.
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February 16, 2016

NRA approves plan to start freezing wall of soil on ocean side at Fukushima plant
http://mainichi.jp/english/articles/20160216/p2a/00m/0na/009000c

The Nuclear Regulation Authority (NRA) approved a plan on Feb. 15 to gradually freeze a wall of sail
around the crippled Fukushima No. 1 nuclear plant, starting with shields on the ocean side.

The NRA had expressed concern that if all the soil walls were frozen and if the groundwater level were
mismanaged, highly contaminated water could leak out from the re&ar buildings. With the NRA's

approval of the plan, measures to deal with contaminated water will move a step forward. But it remains
to be seen how effective the plan will be, as groundwater will continue to seep into the reactor buildings
from the mountains.

Tokyo Electric Power Co., the operator of the damaged plant, presented an outlook for the project which
stated that if the soil walls were frozen in stages, it would take about eight months to complete work to
freeze all of the walls. The NRA is likgto allow TEPCO to start freezing the walls in or after March,
making it impossible for the utility to meet its target of finishing work to freeze the walls by the end of
March this year.

The shields set to make use of frozen soil have been built aroutite No. 1 to 4 reactors at the Fukushima
nuclear plant. The NRA had pointed out that if the groundwater level inside the walls were to become too
low, the level of highly contaminated water in the reactor buildings would exceed that of the groundwater,
threatening to flow out of the reactor buildings. At a review session held on Feb. 15, TEPCO explained that
the risk of contaminated water leaking from the reactor buildings would be smaller if the soil walls on the
ocean side were frozen first, rather tharfollowing its original plan to freeze the walls on the mountain

side first.

TEPCO explained that it would monitor future groundwater through a total of 69 watelevel gauges,
injecting water into the ground during an emergency and urgently transporting cataminated water from
the reactor buildings in the event of operations of the frozen walls coming to a halt, among other
measures.

NRA Commissioner Toyoshi Fuketa expressed his understanding of TEPCQO's plan, saying concerns of the
leakage of contaminatedvater had basically been defused. At the same time, he deferred a decision on
whether to allow TEPCO to freeze all of the walls including those on the mountain side of the reactor
buildings, saying that the NRA would make a decision on whether to approvest utility's subsequent

plans after having the utility submit a detailed stepby-step process.

The project to install equipment to freeze walls of soil began in June 2014 and was completed on Feb. 9,
2016. The government has put more than 32 billion yemio the project. Altogether, 1,568 pipes are being
used to create frozen soil walls stretching a total of about 1.5 kilometers around the reactor buildings, and
walls reaching a depth of about 30 meters have been built underground to drastically reduce thew of
groundwater into the reactor buildings. Upon completion of construction, TEPCO has said it will be able to
reduce the inflow of groundwater to several dozen metric tons per day from about 150 to 200 tons.
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February 21, 2016

Blockingradioactive water from leaking into sea?

A large number of pipes and freezing equipment take up much of the space of Tokyo
Electric Power Co.’s refrigerator plant at the embattled Fukushima No. 1 nuclear power
plant on Feb. 19. (Yasuhiro Sugimoto)

TEPCO nears 'deep freeze' of soil wall at Fukushima plant
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201602 210030

By HIROMI KUMAI/ Staff Writer

OAAEAA xEOE AOI EU OEI OAO PEPAO AT A EOAAUET ¢ ANOGEDI /
underground soil at the crippled Fukushima No. 1 nuclear power plant is ready to start chilling.

On Feb. 19, TEPCO officials showed the interior of the newly built facility, the heart of the project to

reduce accumulating radioactive water at the nuclear complex.

The plan envisages frozen soil wall built around the reactor buildings by inserting 1, 568 pipes to a

depth of 30 meters.

Cooling agents, which register 30 degrees below zero, will be pumped into the pipes to freeze the

surrounding soil .
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In theory, the flow of groundwater into the reactor buildings, which would mix with contaminated

water and empty out in the sea, will be blocked.

With approval from the Nuclear Regulation Authority earlier this month, the utility plans tcstart freezing

the area facing the sea as early as March, a process expected to take about two and a half months.

In total, it will take seven to eight months to complete all the freezing of the underground soil, including

OEA 1101 OAET OEAA 1T &£ OEA xAl 1 h AAAT OAET C O 4%0#/ 6
That means that the project to build a frozen barer will significantly lag behind the initial targeted

completion date of the end of March.

Icewall shown to media

Wall to freeze soil at Fukushima nuclear plant unveiled to media for first
time
http://mainichi.jp/english/articles/20160224/p2a/00m/0na/013000c

February 24, 2016 (Mainichi Japan)

The government on Feb. 23 gave the Mainichi Shimbun and other members of the press their first look at
fully install ed equipment to create a wall designed to freeze soil around the Fukushima No. 1 Nuclear
Power Plant and prevent groundwater from flowing into buildings.

A refrigeration machine and pipes will create a wall of frozen soil around 1.5 kilometers in length,
encircling reactor Nos. 1 through 4. A total of 1,568 pipes were inserted into the ground at a depth of
around 30 meters to freeze the surrounding soil.

Work on the wall began in June 2014, and it was completed earlier this month on Feb. 9. Since permoissi
is required from the Nuclear Regulation Authority before starting operations, however, the process of
freezing the pipes has not yet begun.

Once the soil surrounding the entire area has been frozen, the government and Tokyo Electric Power Co.
(TEPCO) ay the amount of groundwater flowing into the premises can be reduced from a total of around
150 metric tons per day to some 50 tons.

The pipe fittings, which each have a diameter of around 50 centimeters, were positioned to encircle the
reactor buildings, which are presently undergoing decommissioning. The pipe rods to be frozen were then
placed into the ground 1 meter apart from one another.

Utilizing 30 freezers placed in two buildings at a high elevation, the coolant to be poured into the frozen
pipeswill first be chilled to a temperature of minus 30 degrees Celsius. After being circulated, the coolant
will then again be returned to the refrigeration machine for cooling.

When revealing the wall to reporters, the government also showed them an incireion facility for
miscellaneous solid waste. The facility will be used to dispose of materials used during the
decontamination process, such as protective attire. The facility plans to burn some 66,000 cubic meters of
waste that has accumulated since theuclear disaster, in order to reduce the volume down to oné&enth of
existing levels.
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TEPCO aims to begin operating the incineration facility sometime in March.

February 23, 2015

Fukushima ice wall shown to media
http://iww3.nhk.or.jp/nhkworld/en/news/20160223_32/

The operator of the damaged Fukushima nuclear power plant has shown media outlets the site where
work has been completed for an undrground ice wall. The wall is designed to stop underground water

from flowing into the plant's reactor buildings.

Tokyo Electric Power Company, or TEPCO, began construction of the wall in 2014. Its work was
completed earlier this month.

The wall isdesigned to freeze the soil around the Number 1 to Number 4 reactor buildings in order to
keep groundwater from seeping into the structures.

TEPCO has driven about 1,500 pipes carrying refrigerant liquid into the ground around the buildings. The
pipes and cooling devices were shown to the media on Tuesday.

But workers have not yet injected a freezing agent into the pipes. This is due to concerns that a sudden
drop in groundwater levels may result in the release of radioactive water. TEPCO official@axamining
the situation with the Nuclear Regulation Authority, or NRA.

Masato Kino of the Agency for Natural Resources and Energy is in charge of dealing with the
contaminated water. He says now that the ice wall is completed, his agency is consultivith the NRA to

reduce the volume of radioactive water at the plant.

TEPCO officials also showed the media an incinerator that will burn contaminated waste such as used
protective suits.

Officials plan to start testing the incinerator on Thursday.
They hope it will help reduce about 66,000 cubic meters of waste that has accumulated at the plant.

February 25, 2016

Contaminated water: TEPCO hopeful

244


http://www3.nhk.or.jp/nhkworld/en/news/20160223_32/

TEPCO: Step forward to contain radioactive water
http://iww3.nhk.or.jp/nhkworld/en/news/20160226_07/

The operator of the crippled Fukushima Daiichi nuclear plant says it will soon be able to stop the influx of
radioactive water at some parts of the plant's reactor facity.

Basements of the 4 damaged reactors at the plant are still filled with highly radioactive water that has
been used for cooling the reactors.

Contaminated water from 3 of these reactors is flowing into adjacent turbine buildings, filling their
basements as well.

Tokyo Electric Power Company has been implementing measures to reduce the amount of contaminated
water in the reactor facilities.

Since last September, it has been draining groundwater in areas close to the reactor facilities. Theewvé
being released into the sea after being purified.

TEPCO has also been pumping up contaminated water directly from the facilities.

Company officials say these efforts are gradually lowering water levels in the basements of the reactor
facilities. They say at the No.1 reactor the water level will be lower than a channel to the adjacent turbine
building by early March. That will stem the inflow of radioactive water into the turbine building.

The operator then plans to remove contaminated watemi the turbine building as soon as possible.

TEPCO says in this way it hopes to remove radioactive water from all 3 reactors and nearby turbine
buildings within 4 years.

March 3, 2016

How long before icewall?

TEPCO to create frozen wall soon
http://iwww3.nhk.or.jp/nhkworld/en/news/20160303_29/

The operator of the crippled Fukushima Daiichi nuclear power plant is expected to soon get approval to
start underground freezing around its reactors. The measure is aimed at creating a frozen soil wall to cut
the amount of groundwater flowing into reactor buildings.
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Tokyo Electric Power Company, or TEPCO, hopes to build the wall around the 4 reactors as phefforts
to contain radioactive water, which is increasing daily due to inflowing groundwater.

The construction stage of the project finished in February, with about1,500 of cooling pipes buried.
On Thursday, the Nuclear Regulation Authority basidlg approved the plan to begin the freezing.

The regulator had raised concern that such a wall could lower the groundwater level around the buildings
too much, causing leaks of highly contaminated water there.

In response, TEPCO proposed doing theeBzing work in stages, starting at the groundwater's
downstream side. If groundwater levels were to fall too steeply, the firm would restore them by stopping

the pumping up of groundwater in nearby wells.

The regulator is to give final approval this moth if it receives a concrete emergency response plan from
the firm and finds no problems.

TEPCO hopes to start the work as soon as possible. The utility expects that once it is done and other
measures are taken, the groundwater inflow will be sharply rduced.

But the work could take 8 more monthsThe firm had planned to finish the wall by the end of March.

Fukushima Daichi: Before and after (TEPCO video)

http://lwww.tepco.co.jp/en/news/library/archive  -e.html?video uuid=g8wllOkc&catid=69631
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March 7, 2016

TEPCO to consult on contaminated water with local communities

TEPCO to discuss radioactive water with local govt
http://iww w3.nhk.or.jp/nhkworld/en/news/20160307_34/

The operator of the damaged Fukushima nuclear plant plans to consult local communities on how to deal
with radioactive water stored at the site.
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Tokyo Electric Power Company's Chief Decommissioning Officéfaohiro Masuda, revealed this when he
spoke to NHK on Monday.

He said the company will begin consulting local communities next month on how to deal with the
contaminated water. He added thagjovernment experts are talking about several disposal methogdsuch
as diluting and discharging the contaminated water into the sea.

About 500 tons of contaminated water is generated daily at the plant.
Purification equipment removes radioactive substances from the water except for tritium. About 600,000
tons ofwater containing tritium is being kept in tanks on the premises of the plant.

March 8,2016

Nobody else in the world has treated so much radioactive water
Source: AP

Containing Fukushima's radioactive water may be/@ar fight
http://bigstory.ap.org/dbadeedb33804c3f81c6c24425f5b77b

https://apnews.com/article/dba4eedb33804c3f81c6c24425f5b77b
By MARI YAMAGUCHI

TOKYO (AP» After battling radioactive water leaks for five years at Japan's crippled Fukushima Dhihi
nuclear plant, the utility that ran it says it will need another fou to finish the job.

"We will bring an end to the problem by 2020," says Yuichi Okamura, who led the Tokyo Electric Power
Co. team dealing with water at Fukushima from the early days to last summer.

The contaminated water, now exceeding 760,000 tons argdill growing, has been a major challenge that
has distracted workers from decommissioning the plant. It is stored imore than 1,000 industrial

tanks, covering much of the vast plant grounds.

Okamura says TEPCO expects that by 2020, it will have collettnd treated all contaminated water
pooled around the reactors, and will need to continue processing only the water necessary to cool the
reactors.

TEPCO has managed to reduce the flow of contaminated water and hopes to get regulators' approval
within a month to activate an underground "ice wall" that would block out more waterThe final step,
though, remains contentious: Getting permission to release the water into the sea, after it has been
treated to remove most radioactive elements.

Okamura, now a gneral manager in TEPCO's esite nuclear power division, pledged to keep the water
securely stored until a decision is madelhe volume, he said, is beyond imagination.
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"Contaminated water floating around and posing a constant risk of leaks disturbs the steady progress
toward decommissioning," he told The Associated Press in an interview this week.

The most daunting element of the decommissioning process is still year®m even beginning. The
government and TEPCO hope to start removing nuclear debris from the reactors in 2021, a task expected
to take decades.

The March 11, 2011, earthquake and tsunami knocked out power to the plant's cooling systems, sending
three of its reactors into meltdown.

The three damaged reactors still need to be cooled with water to keep their melted cores from
overheating. The water picks up radiation and leaks out through cracks and other damage from the
disaster. The water flows to the basemnts, where it mixes with groundwater, swelling the volume of
contaminated water.

TEPCO has cut groundwater infiltration to 150 tons per day, nearly one -third of the amount two

years ago, mainly by pumping out groundwater upstream and directing it to thecean. The utility hopes
the underground ice barrier will eliminate all groundwater inflow.

Radioactive water continues to leak into the ocean, but at a far lesser rate than it did early in the disaster.
Ocean radiation levels are about a thousandth of val they were soon after the accident, according to Ken
Buesseler, a radiochemist with Woods Hole Oceanographic Institution (WHOI) who has monitored the
area. Because of concerns about the health of marine life, commercial fishing is still banned in wajess
off the plant.

Worries about ocean health make disposing of even treated water a contentious subject. Treating
contaminated water removes all radioactive isotopes except tritium, a radioactive form of hydrogen.
Nuclear plants elsewhere release watecontaining allowable amounts of tritium, nuclear officials said.

The government is evaluating experimental technology to separate tritium, but experts at the
International Atomic Energy Agency and Japan's Nuclear Regulation Authority say that is impossibl
Those experts have urged the government to gain public acceptance for a controlled release of the water
into the ocean. Fishermen and other local residents have been opposed and could discourage the
government from going ahead.

Okamura was tasked withsetting up the first water treatment system and its upgraded editions. His
tenure was plagued with accidental leaks and other problems, but the project reached a milestone last
year when all the stored water had been filtered.

"Nobody else in the world h& treated so much highly radioactive water," he said.

March 10, 2016

Such confusion (cooling or not cooling?)

TEPCO: Accident info was not shared among workers
http://mwww3.nh k.or.jp/nhkworld/en/news/20160310_38/
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A survey by the operator of the damaged Fukushima nuclear plant shows that information on a cooling
system at one of the reactors was not shared by plant workers at the time of the 2011 accident.

Meltdowns took place at 3 of the plant's reactors, starting with the No.1 unit. The complete loss of power
at that reactor stopped all of its cooling systems.

Surveys in the year after the accident by the government, Diet, and Tokyo Electric Power Camp

showed that staff at the reactor did not know whether an emergency cooling system was functioning after
an indicator lamp went off following the loss of power.

Different findings were obtained in a survey carried out last year by TEPCO.

One workersaid he himself stopped the cooling system just before the loss of power. Another said he
thought the system had not been functioning, because pressure inside the reactor was rising after the

power went out.

The manager on duty at the time said he hadormemaory of being informed that the complete loss of
power had shut down the system.

Just before the loss of power, the system was turned on and off to cool the reactor in stages.

TEPCO officials say reactor staff may have failed to share importanfarmation on the status of the
cooling system amid confusion over the loss of power.

A later analysis shows that the meltdown started at the No.1 reactor in the evening of March 11th, the day
of the accident.

But members of a task force set up thatay believed that the cooling system was working until midnight.
They included then plant chief Masao Yoshida.

The 2015 findings suggest that the delay in sharing the correct information may have affected the
response to the accident.

March 24, 2016

Not again!

TEPCO says 5.3 tons of tainted water leaked at nuclear plant
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201603240048

249


http://ajw.asahi.com/article/0311disaster/fukushima/AJ201603240048

An estimated5.3 tons of water contaminated with radiation leaked from a pipe in a building housing
cesium removal equipment at the stricken Fukushima No. 1 nuclear power plant, the facility's operator
said.

The leaked water contained 383,000 becquerels of radioactvcesium per liter and 480,000 becquerels of
beta ray-emitting radioactive substances per liter.

Tokyo Electric Power Co. said March 23 the water has not flowed outside the high temperature
incinerator building. TEPCO said it was in the process of pumping the water for storage.

The utility said workers doing remodeling work earlier in the day cut off a pipe inside the incinerator
building. When workers subsequently operated radioactive material removal equipment in another
building, contaminated waterleaked from the cut section of the pipe to the floor of the incinerator
building.

TEPCO said it is trying to determine the cause of the incident, adding that workers had confirmed that
they closed a valve before cutting off the pipe to prevent water leaga.

March 30, 2016

Freezing of soil can go ahead

Plan for freezing soil wall at Fukushima

No. 1 Nuclear Power Plant '
L
Underground water Turbine building
Reactor building
\ No. 1
{7 reactory|_
- 1
The frozen-soil
impermeable wall
Soil wall to be frozen in stages
from the ocean side
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NRA approves TEPCO's plan to freeze underground walls of soil at Fukushima plant
http:/mainichi.jp/english/articles/20160330/p2a/00m/0na/012000c

The Nuclear Regulation Authority (NRA) decided on March 30 to approve Tokyo Electric Power Co.
(TEPCO)'splan to gradually freeze underground walls of soil around the crippled Fukushima No. 1 nuclear
plant, starting with shields on the ocean side.

With the NRA's approval, TEPCO, the operator of the crippled Fukushima nuclear complex, is to begin
work as early as March 31 to freeze the walls built around the buildings of reactors Nos. 1 through 4 at the
plant. The walls are designed to prevent underground water from flowing into the reactor buildings. But
such a largescale "wall of ice" has not been introduad anywhere in the world and it is unclear how much
underground water the frozen shields will be able to prevent from flowing into the crippled nuclear
complex.

Under the project to build the frozen soil walls, coolant chilled to a temperature of minus 3fegrees
Celsius is to circulate through 1,568 pipes that are driven into the ground to a depth of around 30 meters,
to create a "wall of ice." The project is aimed at preventing underground water from entering the reactor
buildings and reducing the amounibf contaminated water being generated. If the project goes as planned,
work to freeze the walls is expected to be completed in about eight months. TEPCO estimates that the
walls will help the utility reduce the inflow of underground water to several dozertons per day from the
current 150 to 200 tons.

TEPCO is to gradually freeze the walls, starting with the one (about 690 meters) on the ocean side first,
while leaving seven sections (a total of about 45 meters) on the mountain side unfrozen. TEPCO had
initially planned to freeze all of the walls at once. But if the levels of underground water around the
reactor buildings drop drastically, contaminated water remaining in the reactor buildings could flow out.
So the NRA called for the gradual freezing of tivealls. TEPCO then accepted the NRA's suggestion.

The frozensoil wall project is considered to be a key measure to deal with contaminated water along with
the so-called "subdrain” project designed to reduce the amount of water being contaminated by remiag
underground water from wells around the reactor buildings. TEPCO started inserting pipes into the
ground in June 2014 and completed its preparations to begin freezing the walls in February this year.

TEPCO given OK on freezing soil at Fukualplant
http://ajw.asahi.com/article/behind_news/social_affairs/AJ201603300074

By HIROMI KUMAI/ Staff Writer

The Nuclear Regulation Authority gave the gaheA A O1T 41T EUT %l AAOOEA 01 xAO
around the reactors at the crippled Fukushima No. 1 nuclear power plant from the seaside on March 30.
The aim of the frozen soil wall is to block the flow of groundwater into the reactor buildingstprevent it

from becoming contaminated with radioactive substances.

The utility has already inserted 1,568 pipes to a depth of 30 meters in the ground around the No. 1 to No.
4 reactor buildings. The plan is to circulate liquid with a temperature of mins 30 degrees through the

pipes to freeze the surrounding soil.
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side.

The effects of completing the frozen wall on the seaside are expected to shdienabout six weeks with

water being prevented from flowing through. Then, the frozen portions on the mountain side will be

gradually increased. When 95 percent of the wall is frozen, TEPCO will suspend the freeze, leaving cracks

in seven places to allovsome water through.

The utility predicts that with 95 percent of the entire soil wall frozen, about half of the groundwater will

be blocked.

To freeze the entire wall on the mountain side, TEPCO will have to gain further approval from the NRA.

Initially , the electric power company planned to freeze soil only on the mountain side. However, the NRA
pointed out that if groundwater is totally blocked from the mountain side, the level of water within the

frozen soil near the reactors could become too low andith nothing outside to stop it, highly

contaminated water inside the reactor buildings could more rapidly flow out.

Because of that, TEPCO decided in February that it will freeze the soil mainly from the seaside and collect

data on the level of groundwaér and, after that, it will freeze the entire wall.

0) 0 EO EIi bi OOAT O O AI11AAOG OOEZEAEAT O AAOGA ET A Al
EAAPEI ¢ xAOAEho OAEA . 2! AEAEOI AT 3EOI EAEE 4A1 AEAS
The plan to create the frozen soil wall was developed by an economy ministry committee in May 2013 as

an important part of measures to decrease the volume of contaminated water. The work to insert pipes

into the ground was completed in February.

March 31, 2016

TEPCO starts freezing soll

NHK WORLD

252



TEPCO starts freezing soil around reactors
http://iww3.nhk.or.jp/nhkworld/en/news/20160331_21/

Work has finally begun to freeze theail around four damaged reactors at the Fukushima Daiichi nuclear
power plant. Engineers are trying to reduce the buildup of contaminated water at the site.

Tokyo Electric Power Company, or TEPCO, the owner of the plant, started the work on Thursdatgrahe
Nuclear Regulation Authority gave the g@head. It took TEPCO about two years to install the system.

At around 11:20 AM, equipment began sending refrigerant liquid of minus 30 degrees Celsius flowing into
pipes driven into the ground around thereactor buildings.

TEPCO says it will freeze soil in phases, first, on the downstream side of the reactors, using 1,000 of the
1,700 underground pipes. TEPCO says it will take about 45 days for the ice wall to generate effects.

Then they will gradualy freeze upstream while monitoring groundwater levels. This is to prevent the ice
wall from lowering the levels too much and causing radioactive water to leak from the reactor buildings.

Officials say that by summer, the wall, together with other meases, will reduce the daily flow of
groundwater into the reactor buildings from 400 tons to about 90 tons. They say the flow will fall to about
50 tons when the wall is complete.

The government's Chief Cabinet Secretary, Yoshihide Suga, said on Thurdtiay the government hopes
to quickly see a drop in the flow of groundwater into the reactor buildings.

He said preparations have been carried out with much caution, including repeated tests of the ice wall
technology. He said he wants the work to be denon a safetyfirst principle.

Ice wall enters first phase

http://www3.nhk.or.jp/nhkworld/en/news/videos/20160331190838052/
video NHK

April 3, 2016

Until the contaminated water issue is solved...

Contaminated water, fuel extraction stand in way of decommissioning Fukushima

plant

http://mainichi.jp/english/articles/20160403/p2a/00m/0na/010000c
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With about five years having passed since the start of the Fukushima No. 1 Nuclear Power Plant disaster,
nuclear workers still lack a method of treating the around 1,000 tanks of contaminated water stored on
site, and the start of work to remove melted nuear fuel from the plant remains at least five years away.
"Until the contaminated water issue is solved, decommissioning of the reactors remains far off. We have to
stop the water," says Tetsuo Ito, professor of nuclear energy safety engineering at thakk University
Atomic Energy Research Institute. Akira Ono, chief of the Fukushima plant, says, "We're still at step one"
of the decommissioning process, which is estimated to take until 2041 to 2051.

Tokyo Electric Power Co. (TEPCO), the plant's ownés treating the contaminated water with its

Advanced Liquid Processing System (ALPS), which can remove 62 varieties of radioactive material.
However, ALPS cannot remove radioactive tritium, and because of this the treated water is stored in
tanks. Tritium is extremely difficult to separate from water, because even if one of the hydrogen atoms in
a water molecule is replaced by tritium, the chemical properties such as the boiling point barely change.
The International Atomic Energy Agency (IAEA) has advisdHat tritium -containing water be released

into the ocean, because its effect on the human body is very limited. Tritivoontaining water is created
even during the normal operation of a nuclear power plant, and it is released into the ocean in accordance
with waste-disposal standards. However, there is local opposition to doing this at the Fukushima plant
because of worries about its effects on the reputation of the local fishing industry, and no decision has
been made on what to do with the water.

Tritiu m has a hallife of 12.3 years, so storing the water until the radiation naturally lessens is another
option, but there is the risk of leaks during that time if the tanks' conditions deteriorate.

As for decommissioning the plant reactors, at the end o021 the national government put together a
roadmap that estimated the decommission work would take 30 to 40 years. To decommission the No. 1
through 3 reactors at the plant, 1,573 units of spent fuel will have to be removed from the spent fuel pools
of these reactors, and 1,496 units' worth of fuel that melted from the reactors will have to be removed.
Safe removal of the melted fuel represents the largest problem.

The national government and TEPCO intend to decide on a plan for the fuel's extraction ie first half of
fiscal 2018, and start extraction efforts at one of the reactors within the year 2021. Toyoshi Fuketa, a
member of the Nuclear Regulation Authority (NRA), argues that nuclear fuel that is too difficult to take out
should be stored onsite, saying, "There is the option of just removing as much (of the melted fuel) as
possible, and hardening the rest (to seal off its radiation)."

The cost for decommissioning the reactors is already estimated at 2 trillion yen, and this could grow if the
decommissioning schedule is delayed.

While the No. 1 through 3 reactors at the plant were shut down at the time of the Great East Japan
Earthquake on March 11, 2011, they lost all power due to the proceeding tsunami and, with no way to cool
the nuclear reactoss, they experienced a meltdown. The tsunami measured at up to 15.5 meters, and
emergency underground power supplies were flooded and failed to function.

The No. 1 reactor was equipped with a cooling system called Reactor Core Isolation Cooling (IC), lnist t
didn't activate, and on March 12 at 3:36 p.m. the No. 1 reactor suffered a hydrogen explosion. Then, on
March 14 at 11:01 a.m. the No. 3 reactor also experienced a hydrogen explosion. The No. 4 reactor was
already offline at the time of the disaster foa regular inspection, but hydrogen from the adjacent No. 3
reactor leaked in, and it suffered a hydrogen explosion as well at 6:14 a.m. on March 15. The No. 2 reactor
was not hit by a hydrogen explosion, but among the No. 1 through 3 reactors it is thdudo have leaked
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the most radiation. The disaster is rated a 7 on the International Nuclear Event Scale, the same as the
Chernobyl disaster.

Masao Yoshida, the late chief of the Fukushima plant who headed up the frontline disastesponse
efforts, testified to a government panel investigating the disaster, "We (who were esite) imagined it as
the destruction of eastern Japan. | really thought we were dead."

Four reports on the disaster were put together, from the national government, the Diet, TEPCQlan
elsewhere in the private sector. They differ on points such as why the IC in the No. 1 reactor did not
activate. The Diet probe raised the possibility that the IC system's piping was damaged in the earthquake
but the national government's investigativepanel denied that earthquake damage was the caudgue to
the high radiation levels in the reactor buildings, there has not yet been an ite investigation to better
understand what happened.

April 5, 2016

Freezing soil proceeding "smoothly"

Rainwater is discharged from newly constructed drainage outlets into the plant's harbor during a media
tour at the Fukushima No. 1 nuclear power plant on April 4. (Pool)

Freezing of soil near Fukushima plant going well, says TEPCO
http://www.asahi.com/ajw/artcles/AJ201604050046.html

The freezing of soil around the Fukushima No. 1 nuclear power plant to block the flow of groundwater is

DOl AAAAET ¢ O1 AOGAT U OiT1OEI URd OEA DPIATO 1 PAOADI O
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Tokyo Electric Power Co. started making a frozen underground wall in late March aroutite No. 1 to No.
4 reactors at the plant, which suffered a triple meltdown triggered by the March 2011 earthquake and
tsunami.

The final part of the construction process to freeze the soil was unveiled to the media for the first time
April 4 during a visit to the site by Yosuke Takagi, state minister of the economy.

To build the frozen soil wall to prevent groundwater flowing into the four reactor buildings and becoming
contaminated with radioactive substances, the utility inserted 1,568 pipes to a deptif 30 meters and 1
meter apart.

The company is now circulating liquid with a temperature of minus 30 degrees through the pipes to first
freeze the soil on the side of the sea so as not to drastically change the groundwater level at the plant.
As of April 4, the soil temperature had droped to minus 4 to 6 degrees at some locations, according to
TEPCO.

O7TEEI A xA TAAA O1 EAAD 1 AEET C AZ£ZEI 060 O1 Al 10011 OEF
EO POI AAAAET C 1 AOCAIT U OiT1TOET U OF Z£AOhoe OEA AT T BDAT L
The utility also unveiled new drainage outlets for the K drainage channel to discharge water into the

Pl AT 060 EAOAT O AT A AITAE EO £01i1 AARET C OAI AAOGAA ET (

The construction of the new outlets was completed March 28. Radiatiesontaminated rainwater caning
through the K drainage channel had previously often flown into the outer ocean when it rained.

April 6, 2016
High level of radiation near wastewater pool

Radioactivity at buried tank up in Daiichi plant
http:/imww3.nhk.or.jp/nhkworld/en/news/20160408_03/

The operator of the crippled Fukushima Daiichi nuclear plant says the level of radioactivityear an
underground wastewater storage poolat the plant is more than 100 imes earlier readings.

Tokyo Electric Power Company says the pools welmiilt 3 years ago to store highly radioactive
wastewater produced within the crippled plant. But all of them soon went out of use due to repeated leaks

of contaminated water.

The utility pumped most of the water out of them, but has been checking radioactivity levels of
groundwater near the pools.

On Wednesday, equipment detected 8,100 becquerels of batay-emitting radioactive substances per
liter of water. On Thursday, it weat up to 9,300 becquerels.

A week ago, the level was only 87 becquerels.
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TEPCO says it doesn't know why the sharp rise took place. It sagsne highly radioactive water remains
in the pool, but it is isolated with waterproof measures.

TEPCO says will continue to analyze groundwater samples around the pool, and also compare them
with data on the contaminated water left in part of the tank.

April 20, 2016

Dumping tritium into sea most "feasible" option?

Dumping tritium from Fukushima int@ea is best option: ministry
http://lwww.asahi.com/ajw/articles/AJ201604200041.html

The industry ministry concluded that releasing diluted radioactive tritium into the sea is the modsieasible

option in dealing with contaminated water accumulating at the Fukushima No. 1 nuclear power plant.

4EA T ETEOOOUBO x1 OEET C CcOl Ob OAEA AO A T AAGET C 11 1
water is proving extremely difficult, andthat four other options studied about disposal were either too
time-consuming or expensive.

Releasing the water into the sea would cost 3.4 billion yen ($31 million) and take seven years and four

months to complete, according to the group.

Tokyo Electric Power Co., the operator of the embattled nuclear plant, will decide on a disposal method
AAOGAA 11 OEA cOi OP60O £ET AET ¢cO8 4EA OOEI EOU EAO OAE/
radioactive substances into the sea without gaininthe understanding of local fishermen.

TEPCO has been struggling to ease the buildup of polluted water at the nuclear plant. Every day, tons of
groundwater become contaminated with radioactive substances after entering damaged reactor buildings.

About 800,000 tons of water containing tritium are stored at the nuclear complex. This water was mostly

used to cool melted nuclear fuel in the affected reactors.

TEPCO has been using a device called ALPS (advanced liquid processing system) to eliminate 62 kinds of
radioactive substances, including cesium, from the water. But it cannot remove tritium.

The Ministry of Economy, Trade and Industry solicited ideas from the public on how to separate tritium

from the polluted water. Six companies and one university submitté proposals.

However, experts in and out of Japan who evaluated the proposed methods concluded that none of the

plans could be put into practical use in the near future.

4AEA TETEOOOUBO xi OEET C COI 6D 1 AOOI x A Aispasitgof walerA1 UOE O
containing tritium.

One suggestion was to inject the polluted water into deep layers of the Earth. Another proposal was to
electrolyze the tritium-contaminated water and release it into the atmosphere.

The highest estimated cost in the pyposals was 388.4 billion yen, with the longest period for completion
OAAAEEI C po UAAOOR AAAT OAEI C O OEA COi 6PEO OOBAUS
Ministry officials concluded that releasing water containing tritium into the sea after diluting it would be

most reasonable in terms éboth cost and time.
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Freezing work going well, says TEPCO

May 20, 2016

TEPCO: Frozen soil wall proving effective
http://iww3.nhk.or.jp/nhkworld/en/news/20160520_03/

The operator of the Fukushima Daiichi nuclear plant says the work to freeze soil around the crippled
reactors is making progress.tlis designed to stop radioactive groundwater from flowing out of the

facilities.

Tokyo Electric Power Company began freezing the soil in late March to make a-kildmeter frozen wall
surrounding the 4 reactors.

The reactor facilities have been thenain source of radioactive contamination of groundwater at the plant.

TEPCO says that as of Tuesday, more than 80 percent of 6,000 checkpoints set up along the wall logged
temperatures below zero. The operator says it means the freezing work is going lve

It also says that groundwater levels are rising in areas between the reactor facilities and the frozen wall
along the coast. TEPCO officials assume the wall is preventing the water from seeping out. But water is

still coming in through some unfrozenparts of the hillside.

Officials told reporters on Thursday that they will further carefully monitor the effect of the frozen wall
and seek its completion.

Icewall making progress

TEPCO: Ice Wall Making Progress
http:/mwww3.nhk.or.jp/nhkworld/en/news/editors/21/20160520/
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T Tmeas 2y
The operator of the Fukushima Daiichi nuclear plant says the project to build an underground ice wall
around the crippled reactors is making pogress.
The wall is designed to reduce the amount of contaminated water accumulating there.
Tokyo Electric Power Company began freezing the sail in late March to build a kifometer barrier
around the 4 reactors.
Officials want to reduce the amount bgroundwater flowing into the reactor buildings that becomes
contaminated with radioactive substances.
TEPCO officials say that as of Tuesday, 80 percent of the checkpoints along the wall logged temperatures
below zero. They say that means the freezing work is going well.
And they assume the wall is preventing water from seeping out.
They say they will caefully monitor the wall's effectiveness.

April 25, 2016

Dangerous steel beam to be dismantled

TEPCO to dismantle top of exhaust stack at Fukushima plant due to fractures
http://mainichi.jp/english/articles/20160425/p2a/00m/0na/024000c
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The fractured steel beam section of the exhaust stack pillar at the No. 1 and 2 reactors of the Fukushima
No. 1 Nuclear Power Plant. (Photo courtesy of TEPCO)

Tokyo ElectricPower Co. (TEPCO) will begin dismantling the upper section of the joint exhaust stack for
the No. 1 and 2 reactors of its Fukushima No. 1 Nuclear Power Plant in fiscal 2018, company officials
announced on April 25 during a meeting with the Nuclear Regulath Authority (NRA).

NRA officials had advised TEPCO to disassemble the structure due to fractures in its pillars that increased
the risk of it collapsing.

Because the vent to reduce the pressure of the nuclear reactor containment vessels contaminated the
stack in the 2011 nuclear disaster at the plant, and it is releasing extremely high radiation, the work will

be undertaken from a distance utilizing a large crane. The work is expected to be completed in fiscal 2019.
Explaining the dismantling plans durhg the NRA meeting, TEPCO officials said that fractures or
deformities had been detected in a total of eight different sections of the pillars' steel joints, which are
found at approximately the 66 metermark of the exhaust stack. The structure stands attatal height of
around 120 meters.

The cracks are thought to have been caused by the hydrogen explosions that occurred during the disaster.
Radiation measurements conducted at the base of the structure in 2013 stood at an estimated 25 sieverts
per hour -- an extremely high level that would kill nearly everyone exposed for that long.

While TEPCO has determined that the structure "would not fall over even if an earthquake of the same
intensity as that which struck during the Great East Japan Earthquaken(apper level 6 on the Japanese
scale) were to occur again," the utility decided to dismantle the top section as it would have repercussions
on the reactor decommissioning work taking place in the area in the unlikely event of the structure's
collapse.

April 26, 2016
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Icewall not so good after all

ME: 2F ¢9t/ hQa FTNRISY az2ift gLttt 0 Cdz] dz&a

Image of additional work for frozen soil wall

Mountain side Building Sea side
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he Asahi Shimbun

The solid frozen soil wall that Tokyo Electric Power Co. is trying to create at its stricken Fukushima No. 1
nuclear power plant is falling short of expectations.

TEPCO said May 25 its attempt to freeze the soil around the crippled reactors to decreasetaminated
groundwater has hit an unexpected glitch.

The utility said it has been unable to freeze the soil at about 10 percent of points it surveyed even though
more than oneand-a-half months have passed since the program started.

This is due to the fat that soil temperatures have failed to drop sufficiently. In places where the
temperature remains especially high, there is a possibility the soil will never freeze.

4%0#/ OADPTI OOAA OEA OEOOAOQEIT1T O OEA . ®dachdhdayigh COI A
plans to implement additional work, such as injecting cement or other materials into the soil.

The project involved the construction of a 1,508meter-long circular frozen soil wall around the No. 1 to
No. 4 reactor buildings. The utiliy inserted 1,568 pipes to a depth of 30 meters and 1 meter apart. The
idea was that each pipe would then freeze the soil around it once liquid of minus 30 degrees circulated
inside the cylinders.

The project is aimed to stop flow of groundwater into reator buildings, where melted nuclear fuel has
accumulated in the basements, and, as a result, reduce the volume of highly contaminated water.

To date, around 34.5 billion yen ($315 million) has been spent on the project.
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TEPCO started to freeze the soihilate March, with the goal of first creating an 820neter-long portion,

mainly along the side of the plant facing the sea.

According to TEPCO, the temperature of soil around pipes was lower than zero in only 88 percent of 5,800

or so sites it surveyed a®f May 17. In the remaining 12 percent, temperatures were as high as 10 degrees

in places.

In spots where temperatures fell short, the soil wall was riddled with holes. TEPCO plans to fill them in by
injecting cement or other agents.

On the site of theplant facing a mountain, the utility has been freezing the soil in phases. Although it had

planned to double the number of frozen soil sites as early as miday, that has not materialized.

O) £ OEA AEEAAOGO T £ OEA £EOI Whkcted) il hotdAdlks withEFECRO OET OO
AAT OO0 AAAEOETT Al OOAPOhoe OAEA AT . 2! 1 EEZEAEAI ET A
By KOHEI TOMIDA/ Staff Writer

April 28, 2016
Icewallnot watertight

Cdzl dZA KAYIl LI I yidQa ACQdchigd €t y20 ¢ G§SNIOAIK
http://lwww.asahi.com/ajw/articles/AJ201604280098.html

THE ASSOCIATED PRESS

Coping with the vast amounts of ground water flowing into the broken Fukushima nuclear pl&awhich

then becomes radiated and seeps back ctihas become such a problem that Japan is building8 billion
yen"ice wall" into the earth around it.

But even if the frozen barrier built with taxpayers' money works as envisioned, it won't completelylbck

all water from reaching the damaged reactors because of gaps in the wall and rainfall, creating as much as
50 tons of contaminated water each daysaid Yuichi Okamura, a chief architect of the massive project.

"It's not zero," Okamura said of the amant of water reaching the reactors in an interview with The
Associated Press earlier this week. He is a general manager at Tokyo Electric Power Co., or TEPCO, which
operates the facility that melted down after it was hit by a tsunami in 2011, prompting 15000 people to
evacuate.

Workers have rigged pipes that constantly spray water into the reactors to keep the nuclear debris inside
from overheating, but coping with what to do with the resulting radiated water has been a major

headache. So far, the compgrhas stored the water in nearly 1,000 huge tanks around the plant, with

more being built each week.

TEPCO resorted to devising the 1-kilometer-long ice wall around the facility after it became clear it had

to do something drastic to stem the flow of gyundwater into the facility's basement and keep

contaminated water from flowing back out.

"It's a vicious cycle, like a cand-mouse gamg" Okamura said of the watetrelated issues. "We have come
up against many unexpected problems."
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The water woes argust part of the many obstacles involved in controlling and dismantling the Fukushima
No. 1 plant, a huge task that will take 40 years. No one has even seen the nuclear debris. Robots are being
created to capture images of the debris. The radiation is sagh no human being can do that job.

The ice wall, built by construction company Kajima Corp., is being turned on in sections for tests, amg
entire freezing process will take eight monthssince it was first switched on in late MarchThe entire walll
requires as much electricity as would power 13,000 Japanese househalds

Edward Yarmak, president of Arctic Foundations, based in Anchorage, Alaska, which designs and installs
ground freezing systems and made an ice wall for the Oak Ridge reactor site, says the solution should
work at Fukushima.

"The refrigeration system has jist been turned on, and it takes time to form the wall. First, the soil freezes
concentrically around the pipes and when the frozen cylinders are large enough, they coalesce and form a
continuous wall. After time, the wall increases in thickness," he said an email.

But critics say the problem of the groundwater reaching the reactors was a Awainer that should have
been projected.

Building a concrete wall into the hill near the plant right after the disaster would have minimized the
contaminated water problem considerably, says Shigeaki Tsunoyama, honorary professor and former
president of University of Aizu in Fukushima.

Even at the reduced amount of 50 tons a day, the contaminated water produced at Fukushima will equal
what came out of Three Mile Ignd's total in just eight months because of the prevalence of groundwater
in Fukushima,he said.

Although TEPCO has set 2020 as the goal for ending the water problems, Tsunoyama believes that's too
optimistic.

"The groundwater coming up from below can ever become zero," he said in a telephone interview.

"There is no perfect answer."

Okamura acknowledged the option to build a barrier in the higher elevation near the plant was considered
in the early days after the disaster. But he defended his compangstions.

The priority was on preventing contaminated water from escaping into the Pacific Ocean, he said. Various
walls were built along the coastline, and radiation monitors show leaks have tapered off over the last five
years.

Opponents of nuclear pover say the ice wall is a waste of taxpayers' money and that it may not work.
"From the perspective of regular people, we have serious questions about this piece of research that's
awarded a construction giant," says Kanna Mitsuta, director of ecology gnptlrriends of the Earth Japan.
"Our reaction is:Why an ice walP"

May 31, 2016

New device to clear debris from No.1

TEPCO clearing radioactive debris from reactor
http://iww3.nhk.or.jp/nhkworld/en/news/20160531_01/
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The operator of the Fukushima Daiichi nuclear plant is using a vacuulike device to clear radioactive
debris from a damaged reactobuilding.

The No. 1 reactor building suffered a hydrogen explosion in 2011. The top floor of the building is
scattered with relatively small pieces of rubble, including iron frames and concrete. The debris is an
obstacle to plans to remove nuclear fugrom a cooling pool in the building.

On Mondaya device measuring 13 meters long and 5 meters high was lifted by crane to the building. It is
fitted with a hose capable of sucking up objects weighing as much as 20 kilograms.

Tokyo Electric Power ©@mpany sayst wants to complete the work in Julyand move on to larger pieces of
debris next year. The company hopes to start removing the nuclear fuel in about four years.

The company says workers are spraying chemical agents and taking other stepgtevent the spread of
radioactive dust.

TEPCO came under fire in 2013, when work to remove rubble from the No. 3 reactor building resulted in
radioactive substances being dispersed to surrounding areas.

The company says that during the work on Monda no abnormalities were detected in radiation levels or
in the count of radioactive particles.

June 2, 2016

Checking the icewall

TEPCO examines ice wall at Fukushima Daiichi
http://www3.nhk.or.jp/nhkworld/en/news/20160602_28/

The operator of Fukushima Daiichi nuclear power plant will conduct extra work to help freeze the ground
around the buildings housing the 4 crippled reactors.

Tokyo Electric Power Company discussetthe idea with officials of the Nuclear Regulation Authority on
Thursday.

TEPCO made the proposal after reporting some problems with a #kBometer-long frozen soil wall it has
been building around the 4 reactor buildings since March.

The wall is aimed at cutting the amount of groundwater flowing into the basement of the buildings, where
it becomes contaminated with radioactive substances and can flow out of the plant in the direction of the
sea.
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TEPCO saithe amount of groundwater in some areasutside the wall near the sea has not yet fallen.

TEPCO said rainfall may be partly to blame for the problem, and added that it has seen a drop in
groundwater levels elsewhere, in areas much closer to where the wall has been completed successfully.
TEPCGaid that, overall, the wall appears to be proving effective.

But many members of the regulatory agency said TEPCO's argument is not convincing enough.

TEPCO admitted that underground temperatures at several locations along the wall have not yetefalto
zero, which indicates that the ground is not frozen there.

TEPCO said it will start extra work to pour cement into those locations to help seal off the wall
completely.

The utility said it will be about a month before it can determine if the ra work has started producing a
positive effect in reducing the amount of groundwater flowing in.

Extending frozen walls

TEPCO to extend frozen soil walls to block water leakages at Fukushima plant
http://mainichi.jp/english/articles/20160602/p2a/00m/0na/011000c

The Nuclear Regulation Authority approved on June 2 a plan submitted by Tokyo Electric Power Co.
(TEPCO) to extend frozen soil walls at the Fukushinio. 1 Nuclear Power Plant to around virtually the
whole plant to block ground water leakages.

1 o Revised NRA approves TEPCO's plan to freeze underground walls of soil at Fukushiptent

The plan is to gradually extend the wallsmade by freezing underground earth, to surround the crippled
plant. TEPCO also revealed plans to pour in cement to supplement parts of the existing walls that are not
fully frozen.

In March this year TEPCO began freezing 820 meters of wall, or about 55 percent of the total planned
length. There are fears that if the plant is completely surrounded by frozen walls, the underground water
level at the plant will drop and highly-radioactive water within the reactor buildings might leak out. For
this reason the company was freezing the walls gradually and keeping an eye on conditions, but due to a
lack of any major problems so far they decided to extend the walls.

The frozen walls-- together with other measures like a "subdrain plan” to dig wells around the plant and
drain out contaminated water-- are at the center of TEPCO's strategies to contain contaminated water
leaks. A total of 1,568 pipes are to be driven into the ground and havemus 30 degrees Celsius coolant
poured into them to create a "wall of ice" 30 meters deepVhen completed, the wall is expected to cut
daily underwater inflow from around 200 metric tons to less than 100 tons, but there is no definite proof

of this. A datefor when the wall will be completed has not been decided.
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June 5, 2016

No.2: Water leakage & meltdown

TEPCO:Cooling water leakage likely caused meltdown
http://imww3.nh k.or.jp/nhkworld/en/news/20160605_02/

The operator of the damaged Fukushima Daiichi nuclear power plant sagsvater leak in the number 2
reactor emergency cooling system may have contributed to its meltdown.

The plant lost power following a massiveearthquake and tsunami on March 11th 2011.

The emergency cooling system began operating right away, driven by steam generated in the reactors.
The system's pumps were designed to inject coolant into the reactors during an emergency.

The number 2 reator's emergency cooling equipment lost its function on March 14th, 3 days after the
disaster.

The exact cause of the failure remains unknown more than 5 years after the accident.

Workers tried to inject water from outside, but were unsuccessful inaoling it down. This led to the
nuclear fuel meltdown and release of radioactive substances into the air that spread across the region.

Experts at Tokyo Electric Power Company analyzed the level of contaminated water inside the number 2
reactor, as wellas the amount of leaked water.

They believe that water is leaking from a hole near the cooling system.

The experts suspect that cooling water began leaking from the system after the pumps had operated
beyond the 8 hours for which they were designed.

They believe he water leakage was the major cause of the reactor heating up.

Water injected to cool the melted nuclear fuel continues to leak into the reactor building. This
contaminated water is hampering decommissioning work at the plant.
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June 13, 2016

A dome for reactor N0.3

WHE—FRSE RO —RENE

An engineer with Tokyo Electric Power Co. explains how a massive cover will be built over the No. 3 reactor building of safi
the Fukushima No. 1 nuclear power plant during a practice run at Onahama port in Iwaki, Fukushima Prefecture, on out
June 10. (Kenji Izawa)

An engineer with Tokyo Electric Power Co. explains how a massive cover will be built over the No. 3
reactor building of the Fukushima No. 1 nuclear power plant during a practice run at Onahama port in
Iwaki, Fukushima Prefecture, on June 10. (Kenji Izawa)

Dry run kicks off to build huge dome over damaged reactor
http://lwww.asahi.com/ajw/articles/AJ201606130029.html

By KENJI IZAWAStaff Writer

IWAKI, Fukushima Prefecture-A dress rehearsal is under way to install a huge "hat" over a crippled
reactor building at the Fukushima No. 1 nuclear power plant.

The bulky domeshaped cover is meant to stop the spread of radioactive materiahd protect equipment
necessary to retrieve 566 bundles of nuclear fuel rods from a storage pool in the No. 3 reactor building.
The simulation is designed to get workers fully drilled so they can set up the cover quickly, reducing the
time they areexposed to radiation.

Tokyo Electric Power Co., operator of the crippled plant, has started simulating the process at Onahama
port in lwaki.

On June 10, TEPCO invited reporters to witness part of the drill in which portions of the cover measuring
about 18 meters high were moved on a rail for about 50 meters.

The No. 3 reactor building, where a meltdown occurred after the March 2011 Great East Japan Earthquake
and resulting tsunami, still has an extremely high reading of radiation.

TEPCO plans to begiretrieving the fuel rods during fiscal 2017, starting in April next year.
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The drill is expected to continue through this month to ensure there are no flaws in the working
procedures and safety measures.

TEPCO plans to first decontaminate the No. 3 reactbuilding and put up shields so that radiation levels
drop when the massive cover is installed.

The cover used in the drill will be dismantled and then shipped to the power plant for reassembly and use
in the actual retrieval.

June 16, 2016

Theimportance of words

Panel: Use of words '‘core meltdown' banned
http://iww3.nhk.or.jp/nhkworld/en/news/20160616_32/

A panel report says a former president of Tokyo Electric Pow&ompany had instructed its officials not to
use the words "core meltdown" in explaining the accident at the Fukushima Daiichi nuclear plant. The
panel says the president banned use of the words following what he said was instruction from the
prime minister's office.

TEPCO admitted meltdowns at 3 of its reactors at the Fukushima plant 2 months after the March 2011
accident. It had instead explained that the reactors' cores had been damaged.

A third-party panel was set up by the utility in March tanvestigate responses to the accident. It
submitted the probe results on Thursday.

The panel report says theATEPCO president Masataka Shimizu instructed a vice president, who was
attending a news conference 3 days after the accident, not to use the wer'core meltdown."

The report says the ban was conveyed to the vice president through a public relations officer and that it
was explained as an instruction from the prime minister's office.

But the panel says it did not carry out investigations ahe prime minister's office and that it could not
gain details of the instruction through interviews with Shimizu and other officials. Such details include
which member of the prime minister's office gave it and how.

Another panel set up by the Niigatgrefectural government has also been investigating TEPCO's handling
of the accident.

TEPCO earlier told the Niigata panel that it did not use the words "core meltdown" because there is no
concise definition of them and that using the words may have gimemisleading information.

The third-party panel referred to the fact that it took more than 2 months for TEPCO to admit core
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meltdowns.

The panel report says it cannot say this was improper because TEPCO officials could not determine
whether core metdowns had taken place by inspecting the reactors at that time.

But the report also says core meltdowns were being mentioned within the company at that time and that
it could have admitted the phenomena externally.

A panel jointly set up by Niigata Refecture and TEPCO is expected to carry out further investigations of
the matter.

June 28, 2016

Power shortage at the plant

Fukushima plant power outage affects some devices
http://iww3.nhk.or.jp/nhkworld/en/news/20160628_19/

A power failure at the Fukushima Daiichi nuclear power plant is affecting some facilities on Tuesday.

Operator Tokyo Electric Power Company says an alarm indicating an abnormality at one of thengr
sources in the compound sounded at around 3:40 AM.

TEPCO officials say some equipment to treat contaminated water and to cool an ice wall
surrounding the reactors has stopped operating.

But they saythe cooling of reactors and nuclear fuel storge pools is continuing and monitoring posts in
the area show no changes in radiation levels.

Officials say 22 of the 30 devices to cool the ice wall were in operation at the time of the power failure,
and they are investigating to see how many have be@ffected.

TEPCO is rushing to restore full power and determine the cause of the outage.

June 30, 2016

No.2: Fuel may still be in the reactor
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Melted fuel may be at the bottom of No.2 reactor
http://iww3.nhk.or.jp/nhkworld/en/news/20160630_07/

NHK has learned it is highly likely that a large amount of melted nuclear fuel remains at the bottom of one
of the damaged reactorst the Fukushima Daiichi nuclear power plant.

Experts from Tokyo Electric Power Company and other institutions confirmed a large black shadow at the
bottom of the No.2 reactor, using a device that uses elementary particles called muons.

The probe tosee into the reactor's interior has been conducted with the High Energy Accelerator
Research Organization and others.

The analyses of the image led the experts to believe thabst of the melted fuel is likely located at the
bottom of the reactor together with other structures in the reactor.

This is the first time that an image of what's believed to be molten fuel has been captured. Similar
shadows are said to have been confirmed also on the walls of the reactor.

The results of the probe have aansiderable impact on a process to remove melted fughe most difficult
part of reactor decommissioning.

TEPCO is conducting further analyses of the reactor.

During the accident in 2011, nuclear fuel melted down in the plant's 3 reactors. Most of theel in the

No.1 reactor is believed to have melted through the core. But the locations of the fuel in the No.2 and 3
reactors are not yet known.

Icewall raises severe doubts
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NRA casts doubt on TEPCO ice wall project at Fukushima nuke plant
http://mainichi.jp/english/articles/20160630/p2a/00m/0na/006000c

In March this year, Tokyo Electric Power Co. (TEPCO) began work on a subterranean wall of frozeh soi
mainly on the seaward side of the disastestricken Fukushima No. 1 nuclear plant, with most of another
wall on the landward side begun in June. The purpose of the barriers is to stop the flow of groundwater
into the plant buildings -- a problem that hasresulted in enormous volumes of contaminated water.
However, three months since the freezing process began, TEPCO is ominously silent on the ice wall's
effectiveness, and the plan is quickly approaching its dor-die moment.

The problem itself is simplyput. Every day, some 850 metric tons of groundwater flows down from the
mountains and under the Fukushima No. 1 plant property. Some of the water collects in the shattered
reactor buildings, coming into contact with melted nuclear fuel and other radioact® substances and
becoming heavily contaminated. TEPCO needs to stop the groundwater from getting into these buildings.
In September 2015, the utility started digging a chain of wells called subdrains to catch and drain the
groundwater. This is just one oimany countermeasures tried so far, including the ice wall. Work on the
latter began in June 2014, and eventually 1,568 pipes were sunk along a-kilsmeter perimeter around

the No. 14 reactors and turbine buildings. The plan calls for coolant chilled tminus 30 degrees Celsius to
be pumped into the pipes, freezing the soil around them to a depth of about 30 meters and creating a solid
barrier.
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