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Radioactive Releases in Japan
Could Last Months, Experts Say

By DAVID E. SANGER and MATTHEW L. WALD

WASHINGTON — As the scale of Japan's nuclear crisis begins to come to light,
experts in Japan and the United States say the country is now facing a cascade of
accumulating problems that suggest that radioactive releases of steam from the
crippled plants could go on for weeks or even months.

The emergency flooding of two stricken reactors with seawater and the resulting
steam releases are a desperate step intended to avoid a much bigger problem: a
full meltdown of the nuclear cores in two reactors at the Fukushima Daiichi
Nuclear Power Station. On Monday, an explosion blew the roof off the second
reactor, not damaging the core, officials said, but presumably leaking more
radiation.

So far, Japanese officials have said the melting of the nuclear cores in the two

&

plants is assumed to be “partial,” and the amount of radioactivity measured

outside the plants, though twice the level Japan considers safe, has been relatively

modest.

But Pentagon officials reported Sunday that helicopters flying 60 miles from the
plant picked up small amounts of radioactive particulates — still being analyzed,
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Physicians for Social Responsibility Calls for A US Moratorium
On New Nuclear Reactors, Citing Medical Risks

Warns Any Radiation Exposure Is Unsafe

Washington, DC - March 19, 2011 - Physicians for Social Responsibility (PSR) today called for a
nationwide moratorium on new nuclear reactors in the United States and a suspension of
operations at the nuclear reactors with a similar design as those involved in the disaster in Japan, as
well as those on fault lines. PSR cited the medical risks associated with any level of radiation
exposure regardless of how small. Lower doses result in less chance of harm than higher doses, but
any dose level can put an individual at risk.

“r "

'here is no safe level of radiation exposure,” said Jeff Patterson, MD, immediate past president of
Physicians for Social Responsibility., “The direction of the wind and the amount of radioactivity
released is going to determine the extent of the impact on human health. If the wind changes
direction, a large release of radioactivity from the Fukushima reactors would have far-reaching
medical consequences in Japan. Medical treatment for radiation is limited, at best.”

“One of the basic tenets of medicine is that if you don’t have a cure for something, you should
prevent it from happening in the first place,” said Alan H. Lockwood, MD, a member of the Board of
Physicians for Soclal Responsibility, “The only way to avold nuclear accidents is to not build nuclear
reactors.”

According to the National Academy of Sciences, any exposure to radiation increases a person’s risk
of developing cancer. In the case of the Japanese Fukushima reactors, the primary radionuclides of
concern are:

lodine-131, which causes thyroid cancer when absorbed thru inhalation and ingestion.

Cesium-137, which when ingested spreads throughout the body. Cesium-137 has the
potential to get into the food supply. As a result of Chernobyl, Cesium-137 was taken up
by lichen and plants, and animals which consumed those plants became radioactive.

Strontium-90, which is deposited in bone and teeth where it remains for decades; it
causes bone cancer, and leukemia.

Plutonium-239, which causes lung cancer and remains a severe threat for thousands of
years.

Medical treatment for radiation exposure is limited, at best. lodine pills provide only limited
protection against the absorption of lodine-131, and this is only one of several of the radioactive
isotopes that are released during an accident. It must be taken consistently and prior to exposure.




Temp Jobs at Fukushima

Source: David Guttenfelder (AP) New York Times, April 8, 2011
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U.N. panel doubts radiation dose estimates among Fukushima workers

October 12,2013
THE ASAHI SHIMBUN

The Japanese government may have underestimated by 20 percent the internal rudiation doses in workers during the initial phases of the

Fukushima No. | nuclear power plant disaster, u UN, panel said.

The UN, Scientific Commitsee on the Effects of Atomic Radiation (UNSCEAR) raised doubts about the dose estimates of the Japanese
government and Tokyo Electric Power Co,, the plant operator, in a summary of a report submitted to the Fourth Commiittee of the UN, General

Assembly on Oct. 12

UNSCEAR used data provided by the Japanese government, TEPCO and other entities to assess the amount of radioactive substances dischiarged
during the nuclear crisis that began in March 2011, It also analyzed radiation doses in the 25,000 or so individuals who worked at the plant no
later than October 2012.

The UN, committee noted that workers were tested for thyroid gland doses from radioactive iodine only after a significant delay. It also said the

dose asscssment procedures totally ignored iodine- 132 and iedine-133, which have short half-lives of 2 hours and 20 hoars, respectively.

After assessing discharge volumes and their contribution to doses for each class of radioactive substance, UNSCEAR concluded that worker doses

during the carly stages of the nuclear crisis may have been underestimated by about 20 percent.
The government and TEPCO are providing free health checkups to Fukushima plant workers whose doses have reached certain levels.

Currently, about 1,100 individuals who received 50 millisieverts or more in whole-body doses can receive free tests for cancer of the thyroid
gland, lungs, stomach and colon. About 2,000 people with whole-body doses below 50 millisieverts but thyroid gland doses of 100 millisicverts

or more are qualified to be tested for thyroid gland cancer.

If UNSCEAR’s asscssment is accurate, more workers should be eligible for the health checkups. The panel plans to finish and release the report

by year-end at the earfiest.
INSUFFICIENT HEALTH RECORDS
But the possible underestimates are just one problem in a system that has proved inefficient in protecting workers® health,

Long-term observations are needed to fully understand the risk from radiation exposure among workers at the plant. But many companics

involved have failed to conduct medical examinations or file reports to the govermment--even though they are required to do so under law

A government database on workers” health conditions is still not running, making it impossible to check whether workers have suffered health

problems.

The health ministry has required companies to submit medical examination results for 20,000 people who worked at the Fukushima No, 1 plant
before December 2011, depending on the level of their radintion doses.




Radioactive Hot Spots in Tokyo Point to
Wider Problems

By HIROKO TABUCHI

TOKYO — Takeo Hayashida signed on with a citizens' group to test for radiation near his son’s
baseball field in Tokyo after government officials told him they had no plans to check for fallout
from the devastated Fukushima Daiichi nuclear plant. Like Japan's central government, local

officials said there was nothing to fear in the capital, 160 miles from the disaster zone.

Then came the test result: the level of radioactive cesium in a patch of dirt just yards from where
his 11-year-old son, Koshiro, played baseball was equal to those in some contaminated areas

around Chernobyl.

The patch of ground was one of more than 20 spots in and around the nation's capital that the
citizens' group, and the respected nuclear research center they worked with, found were

contaminated with potentially harmful levels of radioactive cesium.

It has been clear since the early days of the nuclear accident, the world’s second worst after
Chernobyl, that that the vagaries of wind and rain had scattered worrisome amounts of radioactive

materials in unexpected patterns far outside the evacuation zone 12 miles around the stricken

plant. But reports that substantial amounts of cesium had accumulated as far away as Tokyo have

raised new concerns about how far the contamination had spread, possibly settling in areas where

the government has not even considered looking.

The government’s failure to act quickly, a growing chorus of scientists say, may be exposing many
more people than originally believed to potentially harmful radiation. It is also part of a pattern:
Japan’s leaders have continually insisted that the fallout from Fukushima will not spread far, or
pose a health threat to residents, or contaminate the food chain. And officials have repeatedly been
proved wrong by independent experts and citizens’ groups that conduct testing on their own,

“Radioactive substances are entering people’s bodies from the air, from the food. It's everywhere,”

said Kiyoshi Toda, a radiation expert at Nagasaki University's faculty of environmental studies and




Japanese Struggle to Protect Their Food
Supply

By MARTIN FACKLER

ONAMI, Japan — In the fall, as this valley’s rice paddies ripened into a carpet of gold, inspectors
came to check for radioactive contamination.

Onami sits just 35 miles northwest of the wrecked Fukushima Daiichi nuclear plant, which spewed
radioactive cesium over much of this rural region last March. However, the government inspectors
declared Onami’s rice safe for consumption after testing just two of its 154 rice farms,

Then, a few days later, a skeptical farmer in Onami, who wanted to be sure his rice was safe for a
visiting grandson, had his crop tested, only to find it contained levels of cesium that exceeded the
government's safety limit, In the weeks that followed, more than a dozen other farmers also found
unsafe levels of cesium. An ensuing panic forced the Japanese government to intervene, with
promises to test more than 25,000 rice farms in eastern Fukushima Prefecture, where the plant is

located,

The uproar underscores how, almost a year after a huge earthquake and tsunami caused a triple

meltdown at the Fukushima Daiichi plant, Japan is still struggling to protect its food supply from
radioactive contamination. The discovery of tainted rice in Onami and a similar case in July
involving contaminated beef have left officials scrambling to plug the exposed gaps in the

government's food-sereening measures, many of which were hastily introduced after the accident.

The repeated failures have done more than raise concerns that some Japanese may have been
exposed to unsafe levels of radiation in their food, as regrettable as that is. They have also had a
corrosive effect on public confidence in the food-monitoring efforts, with a growing segment of the
public and even many experts coming to believe that officials have understated or even covered up
the true extent of the public health risk in order to limit both the economic damage and the size of
potential compensation payments.

Critics say farm and health officials have been too quick to allow food to go to market without
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FUKUSHIMA'S LESSONS

The Dangers of Nuclear Power

Since the multiple meltdowns at the Fukushima
Daiichi site in March 2011, massive amounts of
radioactive water have flushed into the seas bor-
dering Japan, with unknown ramifications for sea life and
the food chain.!? Extensive contamination of land and food
has been reported throughout Japan. Approximately 150,000
people have evacuated their homes and farmlands, with inad-
equate compensation for their losses.”

With growing opposition to nuclear power, all fifty-four
nuclear plants are currently shut down in Japan,’ which has
halted plans to expand its domestic program. However, Japan
has continued to push to reopen and/or extend the lifetime
of currently sidelined plants® and to aggressively promote the
export of Japanese nuclear technology to other nations in the
region, such as Vietnam.*

Robert M. Gould, MD

reactors. A life-cycle analysis would include the profound en-
vironmental and public health impacts of worldwide uranium
mining, fuel fabrication and waste storage, etc., on workers
and communities and on land, air, and water quality. It would
also include a full accounting of the risks of nuclear weapons
proliferation and terrorism that have been historically con-
nected with nuclear power programs.®?

With more than 100 million Americans liv-
ing within a fifty-mile radius of a nuclear
power plant, our health system remains
unprepared for a Fukushima-like nuclear
disaster.'%!" 12
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Fig. 13 Removing Radioactivity in Farmland by Sunflowers

Ukraine Fukushima
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Summary

Contaminated area is limited

High contaminated area locates
across the main roads and rivers

After deep plowing, decontamination
by sunflower is effective

Can expect physical half life and
natural depuration effects in the

future
Essential to establish accurate

understanding, supports, and
cooperative activities

IPPNW & Hiroshima
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After Fukushima: families on the edge
of meltdown

Two years after the Fukushima nuclear disaster, a new

phenomenon is on the rise: atomic divorce. Abigail Haworth

reports on the unbearable pressures and prejudices being faced

by those caught in the radiation zone

Abigail Haworth
I'he Observer, Saturday 29 February 2014

Perhaps one day Aiko and Kenji Nomura will laugh about the Birthday Cake Incident, It
h.nppunvd last autumn. Aiko, a care worker from the city of Korivama in Japan's

¢, was celebrating her 35th birthday. Her husband Kenji decided to




Tests show 45% kids in Japan's nuke disaster area exposed to thyroid radiation

The city is located about 60 kilometers northwest of the crippled nuclear plant and is outside
of the mandatory 20-km no-go zone or evacuation centers located closer to the troubled six-
reactor nuclear complex.

One location had radioactive contamination levels as high as 931,000 becquerels per square
meters and three locations tested had cesium levels at between 326,000 and 384,000
becquerels per square meter,

Experts note that children are far more vulnerable to the harmful effects of radiation
disasters than the general population and are more likely to develop cancer in later life
because their bodies absorb and metabolize substances differently, and because they are
more likely to develop certain cancers, distinct from adults, from such an exposure.

In addition children also are closer to the ground, where radioactive fallout settles.

City officials in the prefecture, located 220 km northeast of Tokyo, have decided to
distribute radiation meters to 34,000 children aged between four and 15 living in Fukushima
city, to monitor their exposure levels, as concerns mount over the number and severity of
the children already exposed to radiation from the leaking nuclear plant still central to the
worst nuclear disaster since the 1986 Chernobyl cataclysm.,

Underscoring the devastating affects of the Fukushima nuclear crisis, cesium- 134 and 137
isotopes were detected in urine tests conducted on 10 children in Fukushima City, located in
close proximity to the stricken No. | nuclear power plant,

The tests conducted in May by a Japanese civic group and Acro, a French organization
specializing in measuring radiation levels, confirmed that all 10 children had been exposed
to radiation internally, with 1.13 becquerels of cesium-134 per liter of urine found in one
cight-year-old girl sampled and 1.30 becquerels found in the urine of a seven-year-old boy.

In light of the findings, in September tens of thousands of children living in Fukushima city,
who already have their outdoor activities at school severely restricted due to ongoing fears
of ground and airborne radiation, are to be given dosimeters to constantly measure their
exposure to atmospheric radiation, city officials said,

Source: http://news.xinhuanet.com/english2010/world/2011-07/05/c_13967084_2.htm
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Flow Chart of Thyroid Ultrasound Examination
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Thyroid Disease

According to the proceedings of the 12" Prefectural Oversight
Structure Committee Meeting for Fukushima, released on
August 20, 2013, Thyroid ultrasound examinations conducted
on 216,809 Fukushima children since October 2011 revealed 18
confirmed and 25 suspected thyroid cancer cases, with the
youngest who was 6 at time of the accident.

The incidence of 22.3 per 100,000 overall, or 9.3 per 100,000
for confirmed cases exceeds even adult thyroid cancer rates.

In 2007 in Japan, normal incidence of thyroid cancer is 0.1 in
100,000 below age 15 and 0.9 in 100,000 in age 15-19.

According to the National Cancer Institute, pediatric thyroid
cancer incidence in the US 1s 0.2 in 100,000 below age 15, and
1.76 per 100,000 in age 15-19 (12.2 in 100,000 adults).







International physicians’ recommendations for protecting
health after the Fukushima nuclear disaster

29 August 2012

FUKUSHIMA/TOKYO “"Our most important obligation to the many harmed by the Fukushima disaster
Is to eradicate nuclear weapons and phase out nuclear power,” says Assoclate Professor Tliiman Ruff,
Co-President of IPPNW - International Physiclans for the Prevention of Nuclear War after a visit to
Fukushima. Thirty physicians, medical students and scholars from the United States, Canada, United
Kingdom, Germany, Finland, Israel, India, New Zealand and Australia visited Fukushima yesterday for
an investigative tour,

The event was hosted by Physicians Against Nuclear War in Japan, The foreign experts have followed
the Fukushima nuclear disaster with deep concern. In the past few days, they heard presentations by
"

Japanese radiation, medical and nuclear engineering experts at the IPPNW 20" World Congress in
Hiroshima and experts at a 27 August symposium in Tokyo.

The fundamental processes in nuclear reactors and nuclear weapons are the same. In 1998, IPPNW
first took a clear position that on medical grounds nuclear power should be phased out. Nuclear
power is unacceptably hazardous to health at all stages, risks catastrophic radiation releases, and is
inextricably linked with the production of enriched uranium and plutonium which can be used for
nuclear weapons, the greatest and most acute threat to global health.

The expert group made the following key recommendations for action to put the health and safety of
people first in the continuing Fukushima nuclear disaster:

n People living In contaminated reglons should have access to full information on their likely
radiation exposures and supported in all possible ways to minimize these. For those with
anticipated annual exposure greater than S mSv, or more than 1mSv for children and women
of child-bearing age, equitable and consistent access to health care, housing, employment
and educational support and compensation should be provided if they choose to re-locate.
The recent Nuclear Accident Child Victims Law is an important step in the right direction and
should be effectively implemented as soon as feasible, All such measures should be based on
actual radiation exposure levels and not distance, Every effort should be made to reduce
exposures below 1 mSv per year as quickly as possible.

Early establishment of a comprehensive register of all likely to have been exposed to more
than 1mSv of radiation from all sources as a result of the Fukushima disaster. This will include
people In prefectures neighbouring Fukushima, This register should be linked with best
estimates of radiation exposures since the disaster, and used as a basls for linkage with
national data on mortality, cancer, congenital malformations and pregnancy outcome,

3. The group expressed concern for the health of the more than 20,000 workers who have
worked at the Fukushima Daiichi plant since the earthquake, and the many more who will
need to work there over the many decades It will take to decommission the damaged
reactors and spent fuel ponds. They were disturbed by frequent reports of inadequate
protection of workers and falsely low radiation exposure measurements. A lifetime radiation
exposure register should quickly be established for all workers in the nuclear industry.

4. There has been regrettable misinformation disseminated, Including by senlor professionals and
in school educational materials, downplaying the risks of radiation. The corrupting influence
of the ‘nuclear village’ is widespread. Provision of accurate, independent, timely public
Information on radiation health is essential,

No effective treatment is possible for the catastrophic effects of a nuclear explosion or reactor
disaster. When the imperative to prevent what cannot be controlled is so strong, it is clear that both
nuclear weapons and nuclear power have no place in a safe, sustainable world.
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Leaks Into Pacific Persist at Japan Nuclear Plant

Membaers of a Fukushima panel inspecting the construction of a barrier that is meant 1o sto ontaminatec tar from

leaking

By MARTIN FACKLER
Published: August 6, 2013

TOKYO — Tons of contaminated groundwater from the stricken FACEBOOK
Fukushima nuclear plant have overwhelmed an underground barrier TWITTER
and are emptying daily into the Pacific, creating what a top regulator
has called a crisis.

GOOGLE+




Errors Cast Doubt on Japan'’s Cleanup of Nuclear
Accident Site

w

NARAHA, Japan — In this small farming town in the evacuation zone
surrounding the stricken Fukushima Daiichi nuclear power plant,
small armies of workers in surgical masks and rubber gloves are
busily scraping off radioactive topsoil in a desperate attempt to fulfill
the central government's vow one day to allow most of Japan's
83,000 evacuees to return, Yet, every time it rains, more radioactive
contamination cascades down the forested hillsides along the rugged

coast,

Nearby, thousands of workers and a

small fleet of cranes are preparing for
Multimedia AT

one of the latest efforts to avoid a
deepening environmental disaster that has China and other

neighbors increasingly worried: removing spent fuel rods from the damaged No. 4 reactor




FUKUSHIMA DISASTER: IMPACTS AND CONTINUING THREAT

ore than two years since the nuclear disaster
thgzm at the Fukushima Daiichi reactors, its

impact is massive and w ad. It will he

es before the full scope of the ¢ ts of this

ongoing disaster is fully undesstood but significant bealth,
economic, environmental and socsal corsequences are
already evident and quantifiable. Furthermore, independent
expert analyses bas documented extraordinary industry
influence on government regulators, especially widespread
collusion among the Japanese government, Tokyvo Electric
Power Company (TEPCO), the owner‘operator of
Fukushima, and the nuclear/utility industry. The Fukushima
disaster leaves Japan with massive economic loss, mdiation
exposure to children and others, and a nation grappling with
an uncertain nuclear future.

Public Health Effects & Radiation
Exposure

Thyroid Disease - According to the proceedings of the
12* Prefectural Oversight Structure Comumittee Mesting
for Fukushima, released on Augest 20, 2013, Thyroid
ultrasound examinations conducted on 216,809
Fukushima children since October 2011 revealed 18
confirmed and 25 suspected thyroid cancer cases, with
the youngest who was 6 at ime of the accident.  The
incidence of 22.3 per 100,000 overall, or 9.3 per !

for confirmed cases exceeds even adult thyroid cancer
rates. In 2007 in Japan, normal incidence of thyroid
cancer is (1.1 in 100,000 below age 15 and 0.9 in 100,000
in age 15-19.° According to the National Cancer Inst
pediatric thyroid cancer incidence mthe US 1s 0.2 in
100,00 below age 15," and 1.76 per 100,000 in age 15-19
(12.2 in 100,000 adalts), While this may reflect screen
bias, there has been an incressing rate of abnormalitics
including cysts and nodules in over 43% since the
screening first began

Radiation Release - Initial ¢stimates of radiation
expebled into the air from Fukushima Daiichs indicate
900,000 terabecquerels compared to 5,200,000
terabecquerels released at Chemobyl.‘ Fortunately, most
of the radioactivity fell in the Pacific Ocean away from
population centers due 1o favorable winds—only 19
percent of the released radioactivity was deposited over
land—kecping the exposed population relatively small
compared to the predicsed impact if winds had caused
much of the airbome radioactivity to settle over Tokyo

Radloactive Ceslum — Which has a half-life of 30 years,
has been found in all over Japan, TEPCO reports that
total cesium beaked from Fukushima Datichi is 360,000
terabeequercls, which s 4 times the cestum released from
Chemnobyl and equal to the cesium released by “168
Hiroshimas.™ This is sigmificant because cesium's
soluble qualities allow it to enter animals and humans
through inhalation or ingestion

Strontium-90 *The Bone Seeker’ — another byproduct
of nuclear accidents is Stroatium-90. Stroatium-90 is
chemically smilar to calcum, arxd tends o deposit in
bone and blood- forming tissue (bone marrow). Int
exposure to Se-90 is linked 1o bone cancer, cancer of the
soft tissue near the bone, and leukemia,” High levels of
Strontium 90 have been found in the groundwater near
the Fukushima reactors, which have mcreased by more
than 100 times between December 2012 and May 2013
The current readings show Strontium-90 levels more than
30 times the legal lmat*

Cesium blo-accumulates in human tissie, especially in
children, who receive a proportionately higher degree of
damage from its effects. A primary isotope released by
the reactor meldowns, Cesium is accumulated st levels
up to 10 times higher in heart and endocrine tissucs, as
oppased to skeletal muscle or surrounding tissues,

PHYSICIANS FOR SOCIAL RESPONSIBILITY




Radiation Release -- Initial estimates of radiation
expelled into the air from Fukushima Daiichi
indicate 900,000 terabecquerels compared to
5,200,000 terabecquerels released at Chernobyl.

Radioactive Cesium -- With a half-life of 30
years, has been found in all over Japan due to the
initial explosion. The total atmospheric cesium-
137 release from Fukushima Daiichi was about
100,000 TBq, similar to levels at Chernobyl and
from 6,000 to 47,000 TBq of 137Cs discharged
into the Pacific Ocean.

Strontium-90 -- Is chemically similar to calcium,
and tends to deposit in bone and blood- forming
tissue (bone marrow). Internal exposure to Sr-90
is linked to bone cancer, cancer of the soft tissue
near the bone, and leukemia.7 High levels of
Strontium 90 have been found in the groundwater
near the Fukushima reactors, which have
increased by more than 100 times between
December 2012 and May 2013. The current
readings show Strontium-90 levels more than 30
times the legal limit.




Growing levels of tritium have also been found in
seawater near the Fukushima reactor.

Tritium is a highly radioactive isotope of
hydrogen, with a specific activity of almost 10,000
curies per gram. In gaseous form, it poses far
fewer risks than in other chemical forms.

Since tritium has the same chemical properties as
hydrogen, it can combine with oxygen to form
water. Since tritiated water is processed by
plants, animals and humans like ordinary water,
the tritium in it can become transformed into
other chemicals, such as proteins, needed by the
body. It can become part of the DNA and has been
linked to problems with reproduction and
abnormal development.




Why Fukushima Is A Greater Disaster Than Chernoby|
By Robert Alvarez

24 April, 2012
Institute for Policy Studies

The radioactive inventory of all the irradiated nuclear fuel stored in spent fuel pools at

Fukushima is far greater and even more problematic than the molten cores.

In

aftermath  of
the world’s
worst nuclear
power
disaster, the

news media is

just beginning

to grasp that
the dangers to
Japan and the
rest of the
world  posed
by the Fukushima-Dai-Ichi site are far from over. After repeated warnings by former senior
Japanese officials, nuclear experts, and now a U.S. Senator, it is sinking in that the irradiated
nuclear fuel stored in spent fuel pools amidst the reactor ruins may have far greater potential
offsite consequences than the molten cores.Fukushima's devastation two weeks after the

tsunami.




Fukushima Dai-Ichi site is storing 10,833 spent
fuel assemblies (SNF) containing 327 million
curies of long-lived radioactivity About 132
million curies is cesium-137 — or about 85 times
the amount estimated to have been released at
Chernobyl. With a half-life of 30 years, Cs-137
gives off potentially dangerous external
penetrating radiation. It also mimics potassium
as it accumulates in the food chain.

In 2012 Tokyo Electric Power Company (TEPCO)
revealed plans to remove 2,274 spent fuel
assemblies from the damaged reactors that will
probably take at least a decade to accomplish.

The first priority will be removal of the contents in
Pool No. 4, which is structurally damaged and
contains about 10 times more cesium-137 than
released at Chernobyl. Removal of SNF from the
No. 4 reactor is optimistically expected to

begin at the end of 2013.
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Fuel Removal Underway At Crippled Plant in Japan

Topco, vin Agance France-Hy . Gaotty Imagos
This photo releaned by Tokyo Electrio Power Company on Monday shows an cask of nuclear fuel being lited and moved by
lopoo w Kors as thoy began operations (o remove fual rods from a pool at the unit four reactor bullding at the Fukushima
Dalichl powear plant
By HIROKO TABUCHI|
Published: November 18, 2013

TOKYO — The operator of the crippled Fukushima Daiichi power FAGEBOOK
plant on Monday began removing nuclear fuel assemblies from a TWITTER
storage pool atop one of the site’s blown-out reactor buildings, a
delicate yet critical operation that could help reduce risks at the
plant.

GOOGLE+
SAVE
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The Tokyo Electric Power Company T

Related released frequent updates about its

I(-"nhn'inu !"m}l Rods Poses an' progress on Mun(luy, when it

Risks at Crippled Nuclear Plant in

Japan (November 11, 2013) extracted four of the 1,533 fuel REPRINTS
assemblies that lie in a pool of water

Connect With at the plant’s No. 4 reactor. )

Us on Twitter /o g

Follow That reactor, along with three others, LGEL 1

@nytimesworld for <

international was heavily damaged by hydrogen

breaking news and explosions in the early days of the accident, set off by the
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U.S. Nuclear Plants Have
Same Risks, and Backups, as
Japan Counterparts

By TOM ZELLER Jr.

With the Japanese authorities working to avert a catastrophic
meltdown at the Fukushima Daiichi nuclear power plant and one
other Japanese plant showing problems, the safety of America’s
nuclear plants — and the wisdom of any expansion — is beginning
to come under a new round of scrutiny.

Although exactly what happened at Japan’s nuclear power plants is

still being sorted out, most of the nuclear plants in the United
States share some or all of the risk factors that played a role at
Fukushima Daiichi: locations on tsunami-prone coastlines or near
earthquake faults, aging plants and backup electrical systems that
rely on diesel generators and batteries that could fail in extreme
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2011 NRC TASK FORCE
RECOMMENDATIONS

Upgrade design-based seismic and flooding
protection of reactor structures and components

Strengthen existing reactors abillities to deal with
loss of power in the event of earthquake, tsunami,
floods and other disasters

Require that emergency plans address prolonged
blackouts

Require additional instrumentation and seismically
protected systems to provide additional cooling
water to spent fuel rods if necessary



The Christian Science Monitor - CSMonitor.com

Year after Fukushima, US plodding
on nuclear plant fixes, watchdog says

The Union of Concerned Scientists lauds the NRC for its initial reaction to the
Fukushima nuclear meltdown, but warns it is dragging its feet on safety
recommendations for US nuclear plants,

Clooling towers for units 1 and 2 are seen through a car window during a tour
before a visit by US Secretary of Energy Secretary Steven Chu to the Vogtle
nuclear power plant in February, in Waynesboro, Ga.

(David Goldman/AP)

By Mark Clayton, Stafl writer
posted March 6, 2012 at 3:51 pm ES'T

Federal regulators are not moving swiftly enough to safeguard the nation's nuclear
power fleet from catastrophic accidents like the one at Fukushima Japan,
according to a nuclear power industry watchdog that also slams the industry for
seeking a quick cheap fix for safety.

The Nuclear Regulatory Clommission deserves praise for its swilt action

to diagnose needed upgrades in US nuclear plants in the days and weeks after the
March 11, 2011 meltdowns at Fukushima, says a4 major new report by the Union
of Concerned Scientists (UCS).

But the study hammers the agency tor plodding on implementing key
recommendations the agency’s own task force delivered last summer — and




Post-Fukushima, Arguments for Nuclear Safety Bog
Down

Officials have recommended that nuclear plants like Nine Mile Point in New York install new ety equipment.

By ERIC LIPTON and MATTHEW L. WALD
Published: February 26, 2013 84 Commenits

Alarms sounded and lights flashed as control panel dials at a nuclear FACEBOOK
power plant in upstate New York warned that the power for safety TWITTER

equipment was failing. The room went dark until the emergency
lights kicked in. But there was no reason to worry on this frozen
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winter morning.
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This was a simulation by Constellation
Energy, the owner of the Nine Mile
Point plant on Lake Ontario, for the
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Nuclear Evacuation Zones




NATURE | FROM SCIENTIFIC AMERICAN

It's not just Fukushima: mass disaster evacuations challenge
planners

The Fukushima evacuation zone raises the issue of what would happen during an evacuation in heavily populated
US metropolises during a nuclear meltdown.

David Biello

05 March 2012

Mare than 180 million people live within 50 miles of a nuclear powsr plant in the US the radius the US suggested
be evacuated during the nuclear crisis at Fukushima Daiichi

IEFF FUSCOYGETTY IMAGES

An article from Sclentific American.

On March 11, 2011, Japan suffered a ma thquake and subsequent tsunami that destroyed roads, bndc
buildings; killed nearly 16,000 people; and critically disabled three reactors at the Fukushima Daiichi nuclear power plant

By March 12, the U.S. Nuclear Regulatory Commission (NRC) was already considering urging Americans within 50 miles

of the stricken nuclear reactors to evacuate, given an axplosion in Unit 1 that destroyed the reactor llll-|(]ll|l_] and exposad




After Fukushima, fish tales

BY ALEX ROSLIN, SPECIAL TO THE GAZETTE JANUARY

An aorlal view of debris floating In the Pacific Ocean off the coast of Honshu in March after a 9.0 magnitude earthquake and
tsunaml struck northern Japan: The garbage patch is estimated to be twice the size of Texas

Photograph by: U S Navy

After the world's worst nuclear accident in 25 years, authorities in Canada said people living here
were safe and faced no health risks from the fallout from Fukushima.

They said most of the radiation from the crippled Japanese nuclear power plant would fall into the
ocean, where it would be diluted and not pose any danger

Dr. Dale Dewar wasn't convinced. Dewar, a family physician in Wynyard, Sask., doesn’t eat a lot of
seafood herself, but when her grandchildren come to visit, she carefully checks seafood labels.

She wants to make sure she isn't serving them anything that might come from the western Pacific
Ocean

Dewar, the executive director of Physicians for Global Survival, a Canadian anti-nuclear group, says

the Canadian government has downplayed the radiation risks from Fukushima and is doing little to
monitor them,




Ocean Contamination — Levels of radioactive
cesium off the Japanese Northeast coast peaked at
more than 100,000 becquerels per cubic meter in
early April, 2011— about 100 times higher than the
peak levels detected in the Black Sea after the
Chernobyl disaster in 1986. The central government
hastily banned Fukushima’s sales of 36 types of fish
other than octopus and whelk.

Trace amounts of leaked cesium have been found in
Bluefin tuna caught off the western coast of the
United States. Since the Fukushima nuclear power

plant disaster, the Fisheries Agency has measured the
radiation levels of about 20,000 fish. The overall
trend has been a decline of radioactive cesium,
according to the news outlet, Asahi Shimbun.

However, in August 2012, two greenlings caught 20
kilometers north of the Fukushima plant were found
to have cesium levels of 25,800 becquerels per
kilogram, the highest level ever measured in fish
since the nuclear accident. The Japanese government
standard for food is 100 Becquerels per kilogram.
High amounts of cesium have been found in
freshwater fish as well in areas far removed from the
Fukushima disaster.




CALIFORNIA MEDICAL ASSOCIATION
Resolution 121-12 (Adopted October 14, 2012)

MONITORING RADIATION FROM
FUKUSHIMA IN SEAFOOD
Author: Robert M. Gould, MD

RESOLVED: That CMA call for the United States
government to continue to monitor and fully

report the radioactivity levels of edible Pacific
Ocean species sold in the United States that could
reasonably have been exposed to radiation from
the ongoing 2011 Fukushima disaster, with
information about any potential health
implications of consuming such foods; and be it
further

RESOLVED: That this matter be referred for
national action.
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Fish with very high levels of cesium found near Fukushima

January 11,2014 8+1 18

THE ASAHI SHIMBUN

A fish contaminated with extremely high levels of radiation was found in waters near the crippled Fukushima No. 1 nuclear power plant, a

government-affiliated research institute said.

The Fisheries Research Agency said Jan. 10 the black sea bream had 12,400 becquerels per kilogram of radioactive cesium, 124 times the safety

standards for foodstuffs.

The fish was caught at the mouth of the Niidagawa river in Iwaki, Fukushima Prefecture, on Nov. 17. The site is 37 kilometers south of the

stricken power plant.

It was one of 37 fish-—all black sea bream--that researchers caught in waters in and off Iwaki in October and November to study the level of

radiation to which they were exposed.

The research institute said it will study the fish further to try and determine when it became contaminated with such high levels of radioactive

cesium.

Two other fish also exceeded the safety standards of 100 becquerels per kilogram, at 426 becquerels and 197 becquerels, respectively.
The readings of the remaining 34 fish were within the safety limits, according to the Fisheries Research Agency.

Officials said black sea bream in the region that was covered by the recent study have not been circulated as food in fish markets.
Black sea bream fishing in coastal waters off Fukushima and Miyagi prefectures is currently restricted.

They are also on the list of fish that local fishermen are asked to voluntarily refrain from catching in the northern municipalities of Ibaraki

Prefecture, which is located just south of Fukushima Prefecture.




- Berkeley Lab News Center - http:/ /newscenter.lbl.gov -

Berkeley Lab and Cal State Long Beach Researchers Launch ‘Kelp
Watch’ to Determine Extent of Fukushima Contamination

Posted By jonweiner On January 13, 2014 @ 2:22 pm In Sclence Shorts | Comments Disabled

Researchers from California State University, Long Beach (CSULB) and the Lawrence Berkeley National
Laboratory have launched “"Kelp Watch 2014." a scientific campaign designed to determine the axtent of radiocactive
contamination of the state's kelp forest from Japan's damaged Fukushima nuclear power plant following the March
11, 2011, earthquake and tsunami

Initiated by CSULB Biology Professor Steven L. Manley and the Berkeley Lab's Head of Applied Nuclear Physics
Kal Vetter, the project will rely on samples of Giant Kelp and Bull Kelp from along the California coast

“The California kelp forest is a highly productive and compiex ecosystem and a valuable state resource. It is
imperative that we monitor this coastal forest for any radicactive contaminants that will be arriving this year in the
ocean currents from Fukushima disaster,” sald Manley, an expert in marine algae and kelp

"I recelve calls and emalls weekly from concemed visitors and Californians about the effect of the Fukushima
disaster on our Callfornia marine life,"” he continued. *| tell them that the anticipated concentrations that will arrive
are most likely very low but we have no data regarding its impact on our coastal ecosystem. Kelp Watch 2014 will
provide an initial monitoring system at least in the short-term.” B
The project includes the participation of 19 academic

and government institutions and three other
organizations/businesses. These participants will sample

kelp from the entire Callfornia coastiine as far north as

Del Norte County and as far south as Baja California

The sampling will begin in mid-February and will end in

late winter

"What | have attempted to do is to organize marine

scientists and educators from up and down the coastline

to collect a large amount of kelp several times & year so

that we can ascertain the amount of radicactive material

entering our kelp forests,” Manley explained. “The

response has been overwheiming. Recently | was contacted by a scientist in Washington State, who wants to send
samples. | sald 'Sure.™

Sampling will take place several times in 2014, and processed kelp samples will be sent to the Lawrence Berkeley
National Lab’s Low Background Facility for detailed radionuclide analysis. As data becomes avallable it will be
posted for public access




News Release

How Radioactive is Our Ocean?
Citizen science campaign aims to collect ocean samples and fund radiation
analysis

FOR IMMEDIATE RELEASH

January 14, 2014 Media Relatons Office

{S08) 2893340

Woods Hole Ooeanographic Institution (WHOI) marine chemist Ken Buesseler began sampling and
nnalyzing seawater surrounding the Fukushima Dai-ichi nuclear power plant three months after the
2011 disaster. Today, he launched n crowd sourcing campaign and cltizen science w te 1o collect nnl
analyze seawater nlong the West Const of North America as the radioactive plume travels 5,000 miles

across the Pacific Ocenn

“Whether you agree with predictions that levels of radiation wlong the Pacific Coast of North America
will be wo low to be of human health concem or to impuct fisheries and marine life, we can all agree
that radiation should be monitored, and we are asking for your help to make that happen,” says Ken
Buecsseler, WHOI senior acientint and director of the Center for Marine and Environmental

Radiosctivity (CMER).

Through the website “How Radioactive is Our Ocean?” the public can support the monitoring of
mdiation in the oocan with tax-deductible donations to fund the analysis of existing samples or by

proposing new locations and funding the samples und analysis of those sites

“"We already have dozens of seawater samples from the coast of Japan out to the middle of the Pacific,
but now we need new swmples - from up and down the West Coast of North America und across the

Pacific. The trouble is, these samplos are expensive to collect and analyze,” Buesseler sayn

1o propose a new location for seawater sampling, individuals and communities will be asked to donate
a minimum of $100 for seed funding. Not every proposed site oan be accepted due to limits on sample
throughput, but if selected, WHOI will setup a fundraising webpage to belp u group reach their
fundraising goal. The collection and analysis of a seawater samplo costs betwoen $550 and $600,
depending upon location. Once the full amount is mised, the individual will receive & sumpling kit to

collect 20 litern (about five gallons) of seawater to be shipped back to the CMER lab for analysis

e results from those analyses will be posted on an evolving map online, where you oan see cesium
concentrations and sponsors’ numes with Links to information about radiosctivity in the ocenn and what

the levels tell us

Since Jupan's triple disaster

WHOI senior solentist Ken Buesselor has
collected and analyzed the seawater sarrounding

he Fukushima Dat-schl nuclenr power plant sinoc

tho 2011 dunaster. As the Jow-bevel radistion

travels acroes the Pacifie, Dussseler has lnunched

A crowd sourciog cangpaign and website 10
monitor radiation levels alang the West Coast of
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(Photo counesy of Ken Duesseler, Woods Hale

COcounographic knstitution)
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Nearly throe years after the tsunami that resulted in the Fukushima Dai-ichi nuclear power plant socident, questions remuin about how much

mdioactive material has boen released and how widely and quickly it s dispersing in the Pacific Ocean, Marine chemist Ken Buessoler at the Woods

Hole Oceanographio Institution (WHOI) has been gathering samples

analyzing this scawater for Fukushima contaminants since 2011

some from as close as half a mile from the damaged reactors

and has been
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Dangerous and Expensive: The Truth about Nuclear Power

ks to revitalize itself by manipulating the public's concerns about global
warming and energy insecurity to promote nuclear power as a clean and safe way to curb

emissions of ce dependence on foreign ¢n resources. Desy

\ 1 fuel process,
h-level radioactive waste” and 12 million cubic feet of low-
level radioactive waste™ in the U.S. alone. More than 58,000 metric tons of highl ioactive
spent fuel already has accumulated ar reactor sites around the US. for which there currently is no
permanent repository.  Even without new nuclear production, the inventory of commercial spent
fuel in the U.S. already exceeds the 63,000 metne ton statutory capacity of the controversial
in repository, which has vet to receive a license to operate. Even if Yucea
un is heensed, the Departiment of Energy has stated that it would not open before 2017

Uranium, which must be removed from the ground, is used to fuel nuclear reactors. Uranium

mining, which creates serious health and environmental problems, has disproportion:

impacted indigenous people because much of the world’s uranium is located under indig

land. Uranmum miners expenence higher rates of lung cancer, tuberculosis and other respiratory
sction of 1,000 1ons of uranium fuel erates approximately 100,000 tons of
and nearly one million gallons of liquid waste contaimi avy metals and

in addition to radioactivity.! These uranium tailings have contaminated rivers and Inkes
A new method of uranum mining, known as in-site leaching, does not produce tailings but it
does threaten contamination of groundwater water supplics

Serious Safety Concerns

Despite proponents’ claims that it is safe, the history of nuclear energy s marked by a number of
disasters and near disasters. The 1986 Chernoby! disaster in Ukraine is one of the most

frghter sxamples of the potentially catastrophic consequences of a m raccident, An
estimated 220,000 people were displaced from their homes, and the radioactive fallout from the
accident made 4,440 square kilometers of agncultural land and 6,820 square kilometers of
forests in Belarus and Ukraine unusable. Itis e mely difficult to get accurate information
about the health effects from Chemobyl. Government agencies in Ukruine, Russia, and Belarus
cstimate that about 25,000 of the 600,000 involved in fire-fighting and clean up operat
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