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UNITED STATES OF AMERICA 

NUCLEAR REGULATORY COMMISSION 

BEFORE THE COMMISSION  

  

In the Matter of                                                                                  Docket # 50-293-LR 

Entergy Corporation 

Pilgrim Nuclear Power Station 

License Renewal Application                                                             April 6, 2012   
 

 

PILGRIM WATCH’S SUPPLEMENT TO PILGRIM WATCH PETITION FOR 

REVIEW OF LBP-12-01  

 

Pilgrim Watch (“PW”) through its pro se representative, Mary Lampert, respectfully 

submits the attached new information from press reports over the previous month believed by 

PW to be new, significant and material to U.S. Nuclear Regulatory Commission’s 

(“Commission”) consideration of PW’s Petitions for Review of LBP- 12-01, currently before 

the Commission, and relevant to the Commission’s obligation under NEPA. PW requests that it 

be included in the record. 

Respectfully submitted,  

 

Mary lampert 

 

(Signed Electronically) 

 

Pilgrim Watch, pro se 

148 Washington Street 

Duxbury, MA 02332 

Tel. 781-934-0389 

Email: mary.lampert@comcast.net 

April 6, 2012 
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http://www.ibtimes.com/articles/322932/20120402/radioactivity-offshore-japan-fallout-fukushima-disaster.htm
http://www.mnn.com/earth-matters/wilderness-resources/stories/radiation-from-japanese-disaster-tracked-186-miles-away
http://www.tokyotimes.co.jp/2012/fukushima-toxic-water-could-still-be-leaking-into-sea/
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Attachment 1 

Reports another Radioactive Water Leak at Fukushima Plant, Bloomberg Tsuyoshi Inajima 

- Apr 5, 2012 3:59 AM ET  

Tokyo Electric Power Co. said as much as 12 tons of radioactive water leaked from a pipe at its 

crippled Fukushima nuclear station, the second such incident in 11 days at the same pipeline, 

raising further doubts about the stability of the plant.  

Part of the water may have poured into the sea through a drainage ditch, Osamu Yokokura, a 

spokesman for the utility, said by phone. The company known as Tepco stopped the leak from a 

pipe connecting a desalination unit and a tank today, he said.  

“There will be similar leaks until Tepco improves equipment,” said Kazuhiko Kudo, a research 

professor of nuclear engineering at Kyushu University, who visited the plant twice last year as a 

member of a panel under the Nuclear and Industry Safety Agency. “The site had plastic pipes to 

transfer radioactive water, which Tepco officials said are durable and for industrial use, but it’s 

not something normally used at nuclear plants,” he said. “Tepco must replace it with metal 

equipment, such as steel.”  

Tepco has about 100,000 tons of highly radioactive water accumulated in basements at the 

Fukushima Dai-Ichi nuclear station nearly 13 months after the March 11 quake and tsunami 

caused meltdowns and the worst radiation leaks since Chernobyl. The tsunami knocked out all 

power at the station, causing cooling systems for reactors to fail. The utility was forced to set up 

makeshift pumps to get cooling water to the reactors, with most of it then draining into 

basements.  

More Leaks  

Tepco has been criticized before over its handling of the radioactive water following several 

leaks into the sea, including the one reported on March 26.  

Last year, the environment group Greenpeace International said it found seaweed and fish 

contaminated to more than 50 times the 2,000 becquerel per kilogram legal limit for radioactive 

iodine-131 off the coast of Fukushima during a survey between May 3 and 9.  

Mol, Belgium-based Nuclear Research Centre and Herouville- Saint-Clair, France-based 

Association pour le Controle de la Radioactivite dans l’Ouest confirmed at the time they 

conducted analysis of the samples supplied by Greenpeace.  

The radioactive material discharged into the sea from the Fukushima plant is the largest in 

history, according to a study by the Institute for Radiological Protection and Nuclear Safety. The 

institute, which is funded by the French government, made the estimate in October last year and 

said it was 20-times the amount calculated by Tepco. Tepco declined to comment on the report at 

the time.  

http://topics.bloomberg.com/kyushu-university/
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Strontium Risk  

The latest leak contains about 16.7 becquerels per cubic centimeter of radioactive cesium 134 

and 137 combined, Tepco said in a statement today. It’s still investigating how much strontium 

and other types of radioactive particles are contained in the water, Yokokura said.  

Strontium can be absorbed in the body through eating tainted seaweed or fish. It then 

accumulates in bone and can cause cancer, said Tetsuo Ito, the head of Kinki University’s 

Atomic Energy Research Institute, in a December interview.  

On March 26, about 120 tons of radioactive water may have leaked from a pipeline connected to 

the desalination unit, Yokokura said. Of the leaked water, Tepco believes about 80 liters poured 

into the sea, he said.  

To contact the reporter on this story: Tsuyoshi Inajima in Tokyo at tinajima@bloomberg.net  

To contact the editor responsible for this story: Peter Langan at plangan@bloomberg.net 

http://www.tepco.co.jp/cc/press/betu12_j/images/120405j0103.pdf
mailto:tinajima@bloomberg.net
mailto:plangan@bloomberg.net
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Attachment 2 

Cesium in excess of new gov't limit detected in smelt from Gunma lake, Kyodo News, 

MAEBASHI, Japan, April 3, 2012 

The Gunma prefectural government said Tuesday that 426 becquerels of radioactive cesium per 

kilogram had been detected in smelt caught in Akagi Onuma lake in the prefectural city of 

Maebashi, exceeding a new government-set allowable limit of 100 becquerels. 

The new limit took effect on Sunday. The previous limit, set tentatively after the March 2011 

Fukushima Daiichi nuclear plant accident, was 500 becquerels for food. 

The smelt was caught on Wednesday, according to the prefectural government. 

http://english.kyodonews.jp/news/2012/04/150554.html 
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Attachment 3 

Radioactive 'Hotspots' Found Far From Fukushima Disaster International Business Times, 

Roxanne Palmer, April 2, 2012 3:16 PM EDT 

Three months after the March 11, 2011, tsunami led to meltdowns at the Fukushima Daiichi 

nuclear plant in northern Japan, scientists detected higher levels of radioactive elements in the 

ocean up to 600 kilometers (373 miles) off the Japanese coast -- but not at levels that present an 

immediate threat to human health, according to a new study 

Using 24 specially equipped drifting buoys, a team led by researchers from the Woods Hole 

Oceanographic Institution in Massachusetts found radioactive isotopes -- slightly different 

versions of elements -- derived from the Fukushima Daiichi plant in seawater as well as in 

various underwater microorganisms and a small sample of fish, according to a paper appearing 

Monday in the journal Proceedings of the National Academy of Sciences. 

While much research has been focused on measuring radioactivity near the coastline and in the 

air and soil of Japan, there is relatively little information about the distribution of radioactive 

elements farther out, the researchers say. The levels of radioactive isotopes the team found last 

June were between 10 and 1,000 times higher than previously documented figures. However, the 

amount of radiation found is not immediately harmful to humans or marine animals and is still 

lower than the amount of other naturally occurring radioactive isotopes in the ocean, according 

to Woods Hole researcher Ken O. Buesseler, the lead author of the study.  We're not seeing any 

levels that by themselves that would cause radiation sickness," Buesseler said in a phone 

interview. However, there could be problems down the line, as fish eat contaminated plankton, or 

when radioactive elements settle onto the ocean floor and are consumed by shellfish and other 

creatures in a chain that leads to the supper table. Buesseler says he's most concerned about 

radioactive bits of the element cesium accumulating in ocean sediments. One of the cesium 

isotopes measured degrades very slowly, meaning that it will be sticking around for decades. 

Some of the highest levels of radioactivity were found around 100 km offshore, where 

radioactive elements are caught in the swirling grip of circular ocean currents called eddies. The 

ocean currents are mixing them, creating these hotspots," Buesseler said. Currents will bring 

radioactive elements near U.S. shores in a little more than a year, but by that time they will have 

dissipated even further, according to Buesseler. Some radioactive fallout has already reached the 

U.S. by air. A paper published in March in the Journal of Environmental Monitoring finds 

that radioactive cesium and iodine isotopes were detected in air, water and milk samples taken 

across the country in March and April 2011, peaking around a week after the tsunami. But even 

those results provided little cause for alarm. Punam Thakur, a researcher with the Carlsbad 

Environmental Monitoring & Research Center at New Mexico State University and the lead 

http://www.ibtimes.com/articles/322932/20120402/radioactivity-offshore-japan-fallout-fukushima-disaster.htm
http://www.ibtimes.com/topics/detail/380/japan/
http://www.ibtimes.com/topics/detail/380/japan/
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author of the JEM paper, says even the highest levels of radioactive elements she found were 

1,500 times smaller than the maximum limit set by the Environmental Protection Agency. 

Thakur estimates that the U.S. has been hit with about 1 to 2 percent of the radioactive elements 

released by the Fukushima disaster, though that figure isn't rock-solid, since the Japanese 

government has not released figures on the total amount of radiation released from the plant. The 

levels presented in the PNAS paper line up with estimates put out by the Japanese government 

and researchers affiliated with Tokyo Electric Power Co., which maintained the ill-starred 

nuclear facility. Buesseler says it was important to verify these levels through independent 

research, since many people in Japan mistrust the results reported to them from the government 

and TEPCO. 

Before the Fukushima Daiichi accident, radioactive cesium in the ocean came mostly from 

nuclear weapons testing in the 1960s, along with some smaller amounts from the 1986 

Chernobyl nuclear accident and intentional discharges from European nuclear fuel reprocessing 

facilities, according to the paper. While offshore radiation levels are still within a safe range, the 

concentration of radioactive elements is still high near the Fukushima Daiichi plant, where 

contaminants are likely still being released into the ocean. 

"Though the reactor is in cold shutdown, all the groundwater and buildings are still leaking," 

Buesseler said. "We're not out of the woods yet."  
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Attachment 4 

Sampling the Pacific for Signs of Fukushima, Science Daily, April 2, 2012 

enlarge 

 
An international scientific team led by WHOI marine chemist Ken Buesseler completed a 

research cruises in June 2011 to assess the level and dispersion of radioactive substances from 

the Fukushima nuclear power plant and their potential impact on marine life. This map shows 

the sampling stations and cruise track near the Kuroshio Current (shown in yellow and red). 

Sampling began 400 miles offshore and passed within 20 miles of the nuclear complex. (Credit: 

Steven Jayne, Woods Hole Oceanographic Institution) 

ScienceDaily (Apr. 2, 2012) — An international research team is reporting the results of a 

research cruise they organized to study the amount, spread, and impacts of radiation released into 

the ocean from the tsunami-crippled reactors in Fukushima, Japan. The group of 17 researchers 

and technicians from eight institutions spent 15 days at sea in June 2011 studying ocean currents, 

and sampling water and marine organisms up to the edge of the exclusion zone around the 

reactors. 

Led by Ken Buesseler, a senior scientist and marine chemist at the Woods Hole Oceanographic 

Institution (WHOI), the team found that the concentration of several key radioactive substances, 

or radionuclides, were elevated but varied widely across the study area, reflecting the complex 

nature of the marine environment. In addition, although levels of radioactivity in marine life 

sampled during the cruise were well below levels of concern for humans and the organisms 

themselves, the researchers leave open the question of whether radioactive materials are 

accumulating on the seafloor sediments and, if so, whether these might pose a long-term threat to 

the marine ecosystem. 

The results appear in the April 2 online edition of the journal Proceedings of the National 

Academy of Sciences (PNAS). 

"Our goal was to provide an independent assessment of what the Japanese were reporting and 

also to get further off shore to sample in places where we thought the currents would be carrying 

most of the radionuclides," said Buesseler. "We also wanted to provide as wide ranging a look as 

possible at potential impacts on the marine system to give a better idea of what was going on in 

the region, but also to provide a stronger baseline from which to measure future changes." 

http://www.sciencedaily.com/images/2012/04/120402162700-large.jpg
http://www.sciencedaily.com/images/2012/04/120402162700-large.jpg
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On March 11, 2011, a magnitude 9.0 earthquake caused a tsunami that devastated the northeast 

coast of Japan and severely damaged the Fukushima Dai-ichi Nuclear Power Plant. In the weeks 

following, emergency crews poured tons of water directly onto the reactors to keep them cool 

and prevent them from going critical. Much of the contaminated water washed directly into the 

Northwest Pacific or collected in the basement of the reactor buildings and seeped slowly out, 

carrying with it a number of different radionuclides. In addition, several explosions in the reactor 

buildings sent additional radioactive materials into the atmosphere, much of which eventually 

landed in the ocean. 

Among the materials released were cesium-134 and -137, two radioactive isotopes that do not 

occur naturally in the ocean. Cesium-134 has a half-life (the time it takes for one half of a given 

amount of radionuclide to decay) of a little over two years, and so could come only from the 

reactors at Fukushima. Cesium-137 has a half-life of roughly 30 years and is known to have 

entered the Pacific as a result of aboveground nuclear weapons tests in the 1950s and 60s, 

providing a benchmark against which to measure any additional releases from the reactors. 

Buesseler, who began his scientific career studying the transport and mixing of artificial 

radionuclides in the ocean from sources such as weapons testing and the 1986 explosion at 

Chernobyl, recognized the importance of organizing an oceanographic research mission soon 

after events at Fukushima began to unfold. With primary support from the Gordon and Betty 

Moore Foundation and additional support from the National Science Foundation, he brought 

together an international group that included physical oceanographers Steven Jayne and Irina 

Rypina, also from WHOI, and marine biologist Nicholas Fisher from the State University of 

New York (SUNY) Stony Brook. 

The group departed Yokohama, Japan, on June 6 aboard the University of Hawaii research vessel 

Ka'imikai-o-Kanaloa and sailed a saw-tooth pattern that began 600 kilometers (350 miles) 

offshore and came as close as 30 kilometers (18 miles) from the damaged power plant. Along the 

way, the group conducted extensive water sampling from the surface to as deep as 1,000 meters 

(3,200 feet) and made more than 100 net tows to collect samples of phytoplankton, zooplankton, 

and small fish. They also released two dozen drifters, instruments that move with ocean currents 

and report their position via satellite back to shore. 

In addition to their own samples, the group also collected water that they later shipped to labs at 

seven other institutions. Together, the ongoing effort is examining 15 different radionuclides 

likely to have been released from Fukushima. Their initial results, detailed in the PNAS paper 

indicate that the combined amount of radioactive material from the damaged power plant 

constitutes the largest accidental release of radiation to the ocean in history. 

Despite this, analysis of samples from the study site show that the amount of radiation in the 

ocean fell well below EPA standards that would deem it unsafe to use as drinking water. "We 

knew that the radionuclides had to be moving off shore very rapidly once they entered the 

water," said Buesseler. "Once they did, they quickly dispersed across a wide area and began 

mixing into the deeper layers of the ocean." 
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In addition, they found that concentrations of cesium isotopes varied widely from station to 

station. Data from the drifters helped shed more light on this. First, the region is dominated by 

the Kuroshio, a large, fast current much like the Gulf Stream that flows north near the coast of 

Japan before turning east along the shore of the Chiba Peninsula. At the same time, a smaller, 

nutrient-rich current known as the Oyashio flows south along the northeast coast and mixes with 

the Kuroshio offshore from Fukushima. 

"Having two strong currents in the region make this a very complex part of the ocean to study," 

said Jayne, who had studied the region in the past. "It also makes this a very productive part of 

the ocean and a very active fishery. With all that water moving around in complex ways, areas 

that are low one day could be high the next. 

As if to underscore that complexity, the group found that the Kuroshio acted as a barrier that 

prevented the movement of radionuclides to the south. In addition, they found the highest levels 

of radiation not in samples taken within sight of the reactors, but in those taken much further 

south along the coast of Ibaraki. The drifter tracks later revealed that an eddy, a swirling mass of 

water that sometimes breaks off from strong currents like the Kuroshio, had formed in the area 

and hugged the coast, likely drawing in contaminated water and maintaining higher 

concentrations of radionuclides. 

As a result, radiation levels in the eddy were as much as 1,000 times higher than those before the 

start of the accident, but these remained well below levels of concern for humans and marine 

organisms and were approximately one-sixth the level of radiation that marine organisms receive 

from naturally occurring radionuclides such as potassium-40. 

Samples of plankton and small fish confirmed this. Levels of cesium isotopes and another, faster-

decaying isotope of silver found in the organisms collected during the cruise ranged from below 

detection level to levels that, while elevated, remained within standards set for human 

consumption. 

"The radioactivity of the fish we caught and analyzed would not pose problems for human 

consumption," said Fisher. "It does not mean all marine organisms caught in the region are 

perfectly safe to eat. That's still an open question. There are still likely to be hot spots in 

sediments close to shore and closer to the power plant that may have resulted in very 

contaminated species in those areas. Further study and appropriate monitoring will help clarify 

this issue." 

Another open question is why radiation levels in the waters around Fukushima have not 

decreased since the Japanese stopped emergency cooling operations. According to Buesseler, it 

may be an indication that the ground surrounding the reactors has become saturated with 

contaminated water that is slowly seeping out in to the ocean. It may also be a sign that 

radionuclides in ocean sediments have become remobilized. 

"What this means for the marine environment of the Northwest Pacific over the long term is 

something that we need to keep our eyes on," said Buesseler. 
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Attachment 5 

Radiation from Japanese disaster tracked 186 miles away, Mother Nature Network, Jesse 

Emspak, April 3, 2012  

[Radiation from Japanese disaster tracked 186 miles away Researchers estimate it will take 

at least a year for the radioactive material released at Fukushima to get across the Pacific Ocean, 

Jesse Emspak, LiveScienceTue, Apr 03 2012 at 9:32 AM EST] 

TROUBLED WATERS: Scientists found evidence of radioactive cesium isotopes in sea life, 

including fish, zooplankton and copepods (tiny crustaceans), like the sample shown here. (Photo: 

Ken Kostel, Woods Hole Oceanographic Institution) 

Radioactive material from the Fukushima nuclear disaster has been found in tiny sea creatures 

and ocean water some 186 miles (300 kilometers) off the coast of Japan, revealing the extent of 

the release and the direction pollutants might take in a future environmental disaster. 

  

In some places, the researchers from Woods Hole Oceanographic Institution (WHOI) discovered 

cesium radiation hundreds to thousands of times higher than would be expected naturally, 

with ocean eddies and larger currents both guiding the "radioactive debris" and concentrating it. 

  

With these results, detailed April 2 in the journal Proceedings of the National Academy of 

Sciences, the team estimates it will take at least a year or two for the radioactive material 

released at Fukushima to get across the Pacific Ocean. And that information is useful when 

looking at all the other pollutants and debris released as a result of the tsunami that destroyed 

towns up and down the eastern coast of Japan. 

  

"We saw a telephone pole," study leader Ken Buesseler, a marine chemist and oceanographer at 

WHOI, told LiveScience. "There were lots of chemical plants. A lot of stuff got washed into the 

ocean." [Japan Nuclear Radiation Shows Up in US (Infographic)] 

  

Drifting radiation 
The Tohoku earthquake and tsunami of March 11, 2011, led to large releases of radioactive 

elements from the Fukushima Dai-ichi power plants into the Pacific Ocean. To find out how that 

radiation spread in the waters off Japan, in June researchers released "drifters" — small 

monitoring devices that move with the current and take measurements of the surrounding water. 

  

The drifters are tracked via GPS, showing the direction of currents over a period of about five 

months. Meanwhile, the team also took samples of zooplankton (tiny floating animals) and fish, 

measuring the concentration of radioactive cesium in the water. 

  

Small amounts of radioactive cesium-137, which takes about 30 years for half the material to 

decay (called its half-life), would be expected in the water, largely left over from atmospheric 

nuclear tests in the 1960s and the Chernobyl accident in 1986. But the expedition scientists found 

nearly equal parts of both cesium-137 and cesium-134, which has a half-life of only two years. 

Any "naturally" occurring cesium-134 would be long gone. 

  

http://www.mnn.com/earth-matters/wilderness-resources/stories/radiation-from-japanese-disaster-tracked-186-miles-away
http://www.livescience.com/18445-eddy-ocean-nasa-satellite-image.html
http://www.ouramazingplanet.com/2340-japan-tsunami-debris-survey-remote-tracking.html
http://www.mnn.com/eco-glossary/tsunami
http://www.livescience.com/13507-infographic-japan-radiation-levels.html
http://www.ouramazingplanet.com/2659-japan-tsunami-lessons-pacific-northwest.html
http://www.mnn.com/eco-glossary/fish
http://www.livescience.com/13202-japan-nuclear-explosion-chernobyl.html
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Naturally, the oceans hold about 1-2 becquerels (Bq) of radioactivity per cubic meter of water, 

where a becquerel is one decay per second. The researchers found hundreds to thousands of 

times more, with up to 3,900 Bq per cubic meter in areas closer to the shore, and 325 Bq in sites 

as far as 372 miles (600 km) away. 

  

Currents and eddies 
Ocean phenomena, big and small, also affected the radiation spread. For instance, the team found 

that the Kuroshio Current, which runs roughly east-northeast from the south of Japan toward the 

Aleutians, acts as a kind of boundary for the spread of radioactive material, even as it also pushes 

a lot of it away from the coast. In addition, eddy currents that arise at the edge of the Kuroshio 

caused the cesium and other radioactive pollutants to reach higher concentrations in some places 

closer to the coast, carrying some of the drifters toward populated areas south of Fukushima. 

  

"It's [an] interesting thing to think about, as the concentrations vary by a factor of 3,000," 

Buesseler said. "With what we knew about transport prior to this work, you wouldn't know why 

it is so different." 

  

The team also looked at the amounts of cesium isotopes in the local sea life, including 

zooplankton, copepods (tiny crustaceans), shrimp and fish. They found both cesium-137 and 

cesium-134 in the animals, sometimes at concentrations hundreds of times that of the 

surrounding water. Average radioactivity was about 10 to 15 Bq per kilogram, depending on 

whether it was zooplankton or fish (concentrations were lowest in the fish). [Image Gallery: 

Freaky Fish] 

  

Even so, Buesseler said, the radioactivity levels are still below what is allowed in food in Japan, 

which is 500 Bq per kilogram of "wet" weight. And while cesium was present in the fish, it 

doesn't accumulate up the food chain the way polychlorinated biphenyls (PCBs) or mercury do. 

Mercury and PCBs tend to stay in an animal's tissues for long periods, so when a tuna eats 

smaller fish, it takes in all the chemicals those small fish have eaten. Cesium tends to be excreted 

from animals much faster. 

  

The WHOI expedition calculated that some 1.9 petabecquerels — or 1.9 million billion 

becquerels total — were in the stretch of ocean studied. The total released by the Fukushima 

accident was much greater, but a lot of the radionuclides were dispersed by the time of the 

sampling in June. 

  

The researchers also found silver-110, but it wasn't clear that was from the Fukushima plant. 

Another set of experiments measured strontium-90 levels, but that work hasn't been published 

yet. 

  

Kara Lavender Law, an oceanographer at the Sea Education Association, noted this kind of work 

is important because the picture of how ocean currents affect environmental pollutants isn't 

always clear. "From an ocean-current standpoint we know what large-scale circulation is like, 

but when you get into where contaminant spills will end up, sometimes the picture is a whole 

lot different when you look at smaller areas," Law told Live Science. 

  

http://www.mnn.com/eco-glossary/oceans
http://www.livescience.com/3674-wow-natural-art-ocean.html
http://www.livescience.com/11295-freaky-fish.html
http://www.livescience.com/11295-freaky-fish.html
http://www.livescience.com/10875-sperm-whales-show-signs-toxic-contamination.html
http://www.livescience.com/13240-japan-disaster-sway-perception-nuclear-power.html
http://www.livescience.com/13240-japan-disaster-sway-perception-nuclear-power.html
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Attachment 6 

Cesium up to 100 times levels before disaster found in plankton far off nuke plant, 

Mainichi Japan, April 3, 2012 

Radioactive cesium up to 100 times pre-nuclear disaster levels has been detected in plankton 

inhabiting the sea far from the crippled nuclear plant following the March 2011 disaster, 

according to a survey conducted by Japanese and U.S. researchers. 

The high concentration of cesium, which is believed to derive from the Fukushima No. 1 Nuclear 

Power Plant, suggests that radioactive substances that have leaked from the complex are 

spreading extensively in the sea. 

Jun Nishikawa, research associate with the University of Tokyo's Atmosphere and Ocean 

Research Institute, underscored the need for a long-term survey on the contamination of marine 

creatures with radioactive substances. 

"Even though radiation levels detected from the plankton samples were still low, there is a 

possibility that large amounts of cesium will accumulate in fish through the food chain in a 

phenomenon called biological concentration. We need to continue our survey," he said. "Each 

species of marine creatures that feed on animal plankton need to be monitored over the long 

term." 

The results of the survey were published in the Proceedings of the National Academy of 

Sciences of the United States on April 3. 

In the survey, Nishikawa and other researchers including those with U.S. Woods Hole 

Oceanographic Institution collected samples of sea water and animal plankton at about 60 

locations in the sea some 30 to 600 kilometers off the crippled plant in June last year, and 

measured the levels of radioactive cesium in them. 

Radioactive cesium was detected in at least one sample taken at each of the locations. 

The largest amount of radioactive cesium in animal plankton was found in a sample collected at 

a location 300 kilometers from the power plant -- at 102 becquerels of cesium-134 and cesium-

137 per kilogram in dry weight. This compares with the average amount before the accident, 

which stood at 0.1 to 1 becquerel of only cesium-137. 

The small amount of cesium in plankton -- 0.3 becquerels per kilogram -- was found in a sample 

taken at a location 600 kilometers off the plant. 

The largest volume of cesium in sea water was found in a sample collected 100 kilometers from 

the plant, at 7,733 becquerels per cubic meter. 

In the survey, radioactive cesium was hardly found in samples south of the black current, which 

flows south of Fukushima and meanders eastward off the Boso Peninsula, leading researchers to 

believe that the current blocked the spread of radioactive substances south. 
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Attachment 7 

Fukushima fishermen hopeless after nuke contamination postpones fishing season, 

Mainichi Japan, March 31, 2012 

 
Kiroku Gonoi posts a sign reading "No Fishing " on a road along the Nojiri River in the Okuaizu 

region of Fukushima Prefecture, on March 30. (Mainichi) 

FUKUSHIMA -- Fishermen in this prefecture's Okuaizu region were left hopeless after 

radioactive cesium exceeding the allowable limit detected in some river fish forced them to 

postpone this year's fishing season indefinitely. 

"This river's sweetfish is exceptional," Kiroku Gonoi, 65, the head of a local fisheries 

cooperative, said as he posted a sign reading "No Fishing " along the Nojiri River in Okuaizu on 

March 30. "When I send it to my son and his wife who live far away, they are always pleased." 

The fisheries cooperative of the town of Kaneyama and Showa village near the Nojiri River was 

forced to postpone this year's mountain stream fishing season, which was set to begin on April 1, 

after fish samples caught in the river in mid-March registered 119 to 139 becquerels of 

radioactive cesium per kilogram. 

The readings exceed the new government-imposed provisional limit, which requires that cesium 

in regular food items not exceed 100 becquerels per kilogram. 

The readings left many fishermen stunned, however. Furthermore, the Nojiri River runs some 

130 kilometers away from the damaged Fukushima No. 1 nuclear plant. 

Just before the opening of the 2011 season, fish samples from the Nojiri River measured only 

around 50 becquerels of radioactive cesium per kilogram -- far lower than the then-allowable 

limit of 500 becquerels per kilogram. The fishermen were allowed to open the season as usual. 

However, due to harmful rumors and other related reasons, the number of visitors to the river -- 

which was popular with anglers for its clean streams -- decreased drastically. The local 

fishermen were counting on a comeback this season. 

In the beginning of March this year, in preparation for the opening of the fishing season and in 

consideration to the new, stricter cesium limits, fishermen submitted iwana (char) samples to be 

tested for radiation contamination. The results were positive -- the fish measured between 45 to 
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66 becquerels per kilogram, below the new safety level. 

Gonoi and other members of the fisheries cooperative were relieved -- it had been another 

confirmation that the Okuaizu fish was safe. However, on March 28, shortly after he began 

sending fishing tickets to regular customers, he was notified that the most recent fish samples 

from mid-March measured 19 to 39 becquerels per kilogram over the 100-becquerel limit. 

"It was decided by the government so the only thing we can do is accept it," Gonoi says. "We 

have to prevent the possibility that children eat the fish and something happens to them." 

The decision to postpone the fishing season, however, was a harsh development that will affect 

not only fishermen but also local inns targeting visiting anglers. 

Aerial radiation doses within the Nojiri River area are not high, and many locals and officials 

wonder what led to the recent high contamination readings. 

"We are not exactly sure why cesium has accumulated in the fish. It could be that they were 

contaminated through the food chain," an official with the Fukushima Prefecture's fisheries 

division said. 

The ban will be lifted if fish samples measure below the allowable limit three consecutive times. 

For the moment, however, there is no clear prospect of when this may happen. 

Meanwhile, the fisheries cooperative is skeptical about the forthcoming sweetfish fishing season, 

set to begin in June. "As the water temperature rises, so too do the fishes' metabolic rates. It is 

possible that the fish will excrete the cesium, " Gonoi said. 
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Attachment 8 

Nuke crisis far from under control as TEPCO's 'inadequate predictions' continue, 

Mainichi Japan, Ei Okada, Science & Environment News Department,March 16, 212 

 
Several workers are seen tending to the remains of the No. 4 reactor that was heavily damaged 

by a hydrogen explosion shortly after the outbreak of the crisis at the Fukushima No. 1 Nuclear 

Power Plant in this photo taken on Feb. 20. (Mainichi) 

The crisis at the Fukushima No. 1 nuclear plant is far from over. I became certain of this when 

the power plant was opened to the media on Feb. 20, and witnessed the reality of what was going 

on inside. This, despite the government's declaration just two months prior, that the reactors had 

achieved a "cold shutdown" state, bringing the crisis "under control." 

The invitation for journalists to inspect the plant in February was no doubt intended to drive 

home the impression that the disaster had indeed been resolved. However, the key element in the 

cooling system now in place appeared unstable and hastily thrown together, and high radiation 

levels were detected inside the plant. The plant was far from being "normal" or "under control." 

On the morning of our visit, some 40 members of the press changed into white protective suits 

and entered the grounds on two buses. After stopping to look inside the quake-proof tower that 

serves as the recovery effort headquarters, we toured the plant grounds for about an hour by bus. 

When we arrived at the waterfront, where the plant's No. 1-4 reactors are located, a nearby 

building's blown-out windows -- the result of a hydrogen explosion at the neighboring No. 1 

reactor -- jumped out at us. The alarms on the radiation dosimeters we were wearing started 
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going off, and an official from plant operator Tokyo Electric Power Co. (TEPCO) accompanying 

us yelled out, "100 microsieverts (0.1 millisieverts per hour)!" 

Radiation levels inside the plant have dropped from those detected immediately after the crisis 

began. However, close to the No. 3 reactor, which still has the highest radiation levels inside the 

plant, the figure can reach 1.5 millisieverts. In other words, the amount of radiation one is 

exposed to by being near the No. 3 reactor for just one hour is equivalent to what a Japanese 

resident is exposed to in a whole year from background radiation. 

The No. 4 reactor has relatively low radiation levels, and atop a hill some 300 meters southwest 

of it, we got out of our buses for 15 minutes. We could see several people working on the fourth 

and fifth floors of the No. 4 reactor building. The No. 3 reactor building was still just a tangle of 

steel from the reactor building's frame. 

Our guide's voice was difficult to follow, as it was muffled by the same mask we all wore. 

Breathing with those masks was difficult, and seemed to exacerbate my exhaustion; I have 

nothing but respect for the workers who do their jobs wearing such equipment. Struck by the 

harsh conditions, I realized that mishaps that would not happen under normal conditions were 

more likely to occur here, and that extra care must be taken to avoid them. 

 
A radiation monitor indicates 131.00 mSv per hour near the Unit 3 and 4 reactor buildings at 

Tokyo Electric Power Co.'s tsunami-crippled Fukushima Dai-ichi nuclear power station in 

Okuma, Fukushima prefecture, northeastern Japan, Tuesday, Feb. 28, 2012. (AP 

Photo/Kimimasa Mayama, Pool) 

While I believe it was TEPCO's intent to convince us that the disaster has been "resolved," the 

media inspection was limited to certain areas, citing "high radiation levels" in other parts of the 

plant. As for our "interview" of plant workers, three TEPCO-approved employees of a TEPCO 
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subsidiary were prepared for us, with a TEPCO public relations official in tow. 

What most struck me as dangerous was what we saw first -- the injection pumps located on a hill 

overlooking one of the reactors. 

Currently, radiation-tainted water is sent through a purifying system before it is reused to cool 

down the No. 1, 2 and 3 reactors, which all suffered core meltdowns. In other words, the 

abovementioned injection pumps function like hearts, sending clean, cooling water to the 

reactors. The system was built in approximately three months following the outbreak of the 

disaster. 

The pumps -- three of them -- were set up on the bed of a truck in a parking lot on a hill 

northwest of the No. 1 reactor. The pumps were covered with tarps, while pipes leading to the 

reactors were covered in black rubber insulation. Both are measures taken against freezing. I was 

shocked, however, to learn that both the tarp and the rubber insulation were put in place after 

water had already leaked due to freezing. 

Low temperatures in January had caused the pumps and their surrounding pipes to freeze, 

leading to a series of water leakages. While the situation never deteriorated so far as to bring 

water injection to a complete stop, the incident exposed the vulnerability of the temporary 

equipment that has been installed. Water leaks due to freezing in the spent nuclear fuel pools of 

the No. 3 and No. 4 reactors and in a desalinating system for radiation-tainted water have also 

occurred. Cooling of the No. 4 reactor's fuel pool -- which holds 1,535 spent fuel rods, 

equivalent to what is used by two reactors -- was halted for approximately two hours. 

 
Water injection pumps mounted on trucks are seen in this photo taken on Feb. 20. (Mainichi) 

Nuclear power plants have been running in the Fukushima area for over 40 years. Why hadn't 

countermeasures against the cold winters been taken earlier? Takeshi Takahashi, who became 
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plant chief last December, said, "We believed that we had taken adequate steps against the 

freezing, especially with our most crucial facilities, but our predictions were inadequate." 

Inadequate predictions or assumptions are precisely what caused the disaster in the first place. 

Based on a long-term evaluation of quake activity published by the government's Earthquake 

Research Committee in 2002, TEPCO released calculations in the spring of 2008 that "tsunami 

of up to 15.7 meters will hit (the Fukushima No. 1) plant." Subsequently concluding, however, 

that "such a tsunami will not actually take place," the utility failed to implement any tsunami 

countermeasures. Even now, with a crisis still unfolding, the company continues to act in the 

same way. 

To the reporters visiting the plant, Takahashi tried to reinforce the government's assurances that a 

"cold shutdown" had been achieved, saying, "Almost a year after the disaster (began), the 

reactors are releasing less and less heat, and because we are consistently injecting them with 

water, they have been stabilized. Our facilities are equipped with various back-ups that even if 

something malfunctioned, we have a sufficient margin within which to deal with it." 

However, whether the reactors are stable or not can only be determined right now using indirect 

circumstantial evidence such as temperature. Furthermore, one of the thermometers used to 

determine the so-called cold shutdown broke earlier this year. No matter how many emergency 

back-up measures TEPCO arms itself with, they mean nothing if the utility's fundamental 

predictions and assumptions are flawed. The latest series of water leaks is an indication of 

TEPCO's basic lack of vision and imagination. A year on, and we are still unable to ascertain 

what's actually happening inside those reactors. There is no more room for "inadequate 

predictions." (By Ei Okada, Science & Environment News Department) 
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Attachment 9 

Fukushima water treatment stepping up, World Nuclear News, March 15, 2012 

http://www.world-nuclear-news.org/WR_Fukushima_water_treatment_stepping_up_1503121.html 

Treatment of Fukushima Daiichi's huge inventories of radioactive water is being provided 

by a range of private companies in an operation of unprecendented scale, which is 

increasing still further. Over 250,000 cubic metres of water have been processed so far, 

reducing original radioactivity by 88%. 

Efforts to bring the overheating reactor units of Fukushima Daiichi back under control last year 

involved the injection of water directly from the sea, containing a range of substances as well as 

salt. This water flowed across the molten reactor cores and picked up a range of radionuclides 

before emerging from the damaged reactor vessels to accumulate in the building basements. The 

result was an enormous and increasing inventory of polluted and highly radioactive water that 

represented a major hazard in itself. 

Unable to prevent the water from leaking out of the reactor vessels, Tokyo Electric Power 

Company (Tepco) reduced the amounts in the basements by pumping to on-site waste 

management facilities and then establishing a system to decontaminate the water so that it could 

be re-injected, using the basements as a part of a closed cooling loop. Two separate leaks of the 

water to sea were plugged and the company changed from the intial ad-hoc fire hose injection to 

use of the reactor systems' normal robust feedwater and core spray systems.  

 

Caesium that was once trapped in the reactor cores has passed into coolant water and 

is then concentrated in ion-exchange absorption towers that are stored on-site 

Key to the operation was the involvement of the private companies that worked with Tepco to set 

up an array of clean-up systems to separate oil, then decontaminate and desalinate the basement 

water ready for re-injection. 

The decontamination step represents a joint effort of four firms, working for Tepco: Kurion, 

Areva Toshiba and Shaw. Removing the principal hazard, caesium-137, is a first-stage 

absorption system from Kurion, backed up by a decontamination system from Areva. A second 

caesium absorption set-up called SARRY (simplified active water retrieval and recovery system) 

then comes into play, provided by Toshiba and Shaw and using Honeywell ion-exchange 

materials. There is a certain amount of redundancy between the systems, which enables water 
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processing to continue unaffected by any minor breakdowns or servicing requirements. 

Kurion claimed that the overall system has processed more than 258,000 cubic metres of water 

since start-up on 17 June, removing about 88% of the initial radioactive inventory. The company 

estimated that amount as 27 times the radioactivity removed from liquid treated each year from 

normal operation of the USA's 104 nuclear power reactors. 

Used ion-exchange towers from the decontamination plant go to a newly built storage area, while 

decontaminated water amounting to 1200 tonnes each day goes to buffer tanks on site, ready for 

desalination. The desalination plant can produce 480 cubic metres of of fresh water each day, 

while 720 cubic metres of condensed salt water goes to storage. Salinity of the water is now 

down to 10% of what it was before the system started up. 

Tepco has made a commitment to the Japanese government to improve the decontamination 

process still further and has contracted Toshiba to bring in another stage, which will use 

technology from Energy Solutions known as the Advanced Liquid Processing System. The two 

companies will now begin to design and install the extra system, to remove further radionuclides 

present at very low concentrations in the decontaminated water. Fortum of Finland will be 

supplying granular ion-exchange media to Energy Solutions for the new plant, specialised in 

removing caesium and strontium. 
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Attachment 10 

Fukushima toxic water could still be leaking into sea, Tokyo Times, March 7, 2012  

Fukushima toxic water could still be leaking into sea  

Toxic water could still be leaking from the crippled Fukushima nuclear plant into the sea, nearly 

a year after the March 2011 disaster, according to a team of scientists. 

Tepco, the operator of the Fukushima plant, said that it is not aware of any radiation-

contaminated water leaking currently. 

The group of researchers, which includes Michio Aoyama of the Meteorological Research 

Institute, warned that the concentration of radioactive cesium in the plants’ area is declining 

slower than expected, according to Kyodo. 

Tepco confirmed that according to data from the past three months the decline in cesium 

concentration has slowed down, but added that the current values are much lower than those 

recorded a year ago, when meltdowns occurred at the plant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.tokyotimes.co.jp/2012/fukushima-toxic-water-could-still-be-leaking-into-sea/
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Attachment 11 

Scientists: Far more cesium released than previously believed, Asahi Shimbun, Akiko 

Okazaki, February 29, 2012 
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201202290025 

 

A mind-boggling 40,000 trillion becquerels of radioactive cesium, or twice the amount 

previously thought, may have spewed from the crippled Fukushima No. 1 nuclear power plant 

after the March 11 disaster, scientists say.  

Michio Aoyama, a senior researcher at the Meteorological Research Institute, released the 

finding at a scientific symposium in Tsukuba, Ibaraki Prefecture, on Feb. 28. The figure, which 

represents about 20 percent of the discharge during the 1986 Chernobyl nuclear disaster, is twice 

as large as previous estimates by research institutions both in Japan and overseas. 

It was calculated on the basis of radioactive content of seawater sampled at 79 locations in the 

north Pacific and is thought to more accurately reflect reality than previous simulation results. 

Scientists believe that around 30 percent of the radioactive substances discharged during the 

crisis ended up on land, while the rest fell on the sea. This makes it especially difficult to 

accurately evaluate the total amount of radioactive materials released. Thus, seaborne data is 

essential to the process. 

The scientists measured cesium concentrations in seawater as of April and May last year. They 

then used a model of diffusion in the atmosphere and the oceans to evaluate the total amount of 

cesium released. The calculation produced estimates of 30-40 quadrillion becquerels. 

The researchers also estimated that 24-30 quadrillion becquerels of that cesium reached the sea. 

That combines the roughly 70 percent of the total discharge, which is thought to have reached 

the ocean, and the cesium content of radioactive water that Tokyo Electric Power Co., the 

nuclear plant operator, released from the plant to the sea. 

While the latest study said 15-20 quadrillion becquerels of cesium-137 was released into the 

atmosphere, the Japan Atomic Energy Agency estimated the amount at 8.8 quadrillion 

becquerels. Similar data released by other researchers both in Japan and overseas ranged between 

7 quadrillion and 35 quadrillion becquerels. 

In the meantime, TEPCO on Feb. 28 began pouring cement on a trial basis from a marine 

platform onto the seabed in the port at the Fukushima No. 1 nuclear plant. The work is intended 

to cover 7 hectares of seabed inside the breakwaters. 

The aim is to prevent radioactive cesium that accumulated there from spreading offshore. The 

project is expected to take 3-4 months to finish. 

During the trial, TEPCO will determine what thickness of cement cover is effective for the 

purpose. Choppy waters due to adverse weather conditions had obstructed the work. 


