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Objectives

• Set the stage regarding the two-prong natural disasters: 
earthquake and tsunami

• Sequence the events at Units 1-6 at Daiichi and place in 
perspective with the other significant reactor events in 
the last 60 years

• Discuss the known radiological levels encountered on 
site, throughout the Japanese home islands, and in 
Hawaii and North America

• A bit on the public health consequences based on 
events as close to the meeting date as practicable



Setting the Stage

There have been 100s of earthquakes since the force magnitude 9 
great quake on 3/11/11.



Pacific Plate & Asian Plate 
Subduction

 
Zone



The Great 9 Quake
 and Aftershocks to 4/12/11



Earthquakes Not New for 
Japan Latest >5 on 4/13/11



More Than 140,000 Still 
Displaced 4/13/11

It's cold and wet

camping outdoors

aftershocks multiplying

the misery
(Yasuharu

 

You, Buddis

 

Monk of Shin sect after Niigata 
earthquake October 2004)

Day of disaster

I can never forget

the cold and wet
(Yasuharu

 

You, Buddist

 

Monk of Shin sect this disaster)



Minutes Later
 Tsunami

The Asian Plate rebounded 
about 3 feet causing a wave 
of that size to cross the 
Pacific eastward to Hawaii 
and beyond. However, 
pressure gauges on the sea 
floor West of the 9 epicenter 
measured more than 5 feet 
of sea floor displacement. 
Waves reflecting off the 
coastline of Honshu or 
funneled into inlets resulted 
in tsunamis coming ashore 
that were much higher: A 46- 
foot wave was seen coming 
over the Fukushima Daiichi 
anti-tsunami seawall (16 
feet).

X



Principal Cause of Loss of 
Life: The Tsunamis

tsunami at Natori Miyagi prefecture 031111

The big tsunami

scattering as far as here

a cloud of seabirds

Boats cars

houses and people in the flow

western wind
(Kazuo Oike

 

-

 

seismologist and former President Kyoto University)



Situation Muddled Due to Road, 
Rail and Shipping Disruptions

Mother's pain

Into the spring sea

her last sleep
(Murasaki

 

Sagano

 

whose mother died 5 days post tsunami)

Nearly entire villages were 
swept back out to sea by the 
receding tsunami waters. The 
Pacific Ocean East of 
Honshu became a great 
mass of floating debris: 
homes, animals, trees, 
bodies, cars, boats, trains, 
and more that created 
significant shipping hazards 
and impeded recovery efforts 
to save survivors (the 
Japanese Coast Guard saved 
one man on the roof of his 
house 3 days later and 10 
miles out to sea – but his wife 
perished).

mother's body remains buried in Onagawacho, Miyagi Prefecture 031711



Debris at Sea

Basho's road

throughout Tohoku

hope remains
(Stephen DeGuire

 

trek in post-disaster 
region)



Fires, Flooding and Aftershocks 
Added to the Misery

In the confusion and disarray 
during the first few hours after the 
great quake and tsunami, many 
reporting errors surfaced in the 
media. This famous image was 
shown with the caption 
“Fukushima Workers Evacuated 
From Nuclear Plant.” In fact, it 
was a petroleum fire at an oil 
refinery but many in the world 
press thought it looked like a 
nuclear plant. The Japanese had 
no need for erroneous or 
misleading reporting, and it 
contributed to the shock of the 
moment.

About the nuclear power

plant

too much detail I hear

such unhappiness

(Yoshikatsu

 

Kurota

 

in Asahi 3/24/11)



Great Earthquakes 
Comparison



Japanese Nuclear Plants



Daiichi’s Nuclear Facilities
 GE Hitachi BWRs



Primary Containment Vessel 
Inside Containment Building

In the event of an explosion, such 
as from a hydrogen gas blast due 
to a loss of coolant accident 
(LOCA), the Containment Building 
was designed to come apart 
without significant damage to the 
much stronger built Primary 
Containment Vessel (PCV).

A bad practice for the very old GE 
BWR IIs at Daiichi (essentially 
1960s technology commissioned 
in the early 1970s) was the 
‘perching’ of the spent fuel pools 
on top of the PCV.



Fukushima Daiichi
 Before the Quake/Tsunami



Fukushima Daiichi
 After the Quake/Tsunami



The Site Before Disaster

Unit 2 Unit 1

Unit 5

Unit 6

Unit 4

Unit 3

16’

 

Tsunami
Wall

South Outflow
N

Tsunami
031111

Common
Turbine

Bldg

Diesels
Water

Systems



Daiichi Relation to the
 Earthquake/Tsunami



Situation Near Plant

body onto truck Ishinomaki

 

Japan 031811

prefectural road in Satte, Saitama Prefecture 031111



IAEA Daiichi Status 4/12/11



Reactor Accidents 
Comparison

INES Ratings

TMI = 5

Chernobyl = 7

Fukushima = 7



Sequence of Events
 at Units 1-6 at Daiichi

It's safe, but

they say over and over

that's worrisome

(Tadashi Nishimura's lament from the Asahi)



Day 1 Earthquake
 (14:46 JST)

areva_japan_accident_20110324



Day 1 Earthquake
 (Emergency Diesels Running)



Day 1 Tsunami (15:01 JST)



Day 1 Tsunami (LOCA Begins)



Day 1 LOCA (Heat Crisis Starts)



Day 1 LOCA (Steam Buildup 
Drives Down Water Levels)



Day 1 LOCA (Zircalloy
 

Burns)



Day 1 LOCA (Fuel Rods 
Rubblized)



Day 1 LOCA (Releases Escalate)



Days 2-3 LOCA (Venting of 
Containment Buildings)



Days 2-3 LOCA (Hydrogen 
Buildup Escalates)



Days 2-3 LOCA (Units 1 and 3 
Hydrogen Explosions)



Days 3+ LOCA (Unit 2 “Muffled”
 Explosion)



Reactors Status 3/31/11



Radiological Levels
 Dr. Braun’s Assessment



Reactors Status 4/13/11

• Dr. Braun’s assessment of the Units 1-3 Reactors still applies
• Still difficulties keeping the remaining fuel under water
• The spent fuel pools eventually went through the same process at Units 

1-4 (“going dry”) but a much higher yield of radionuclides to the 
environmental

• TEPCO: “Very gradual improvement”
• Units 5 and 6 appear to be in steady cool down but they have had 

periodic temperature/pressure increases prior to off-site power being 
restored

• Status: Safe cool down has not been achieved to date – dispersal of 
radionuclides to the environment by air and water continues

• Decay Time is our friend!



Radiological Releases Daiichi 
Site 3/11-22/11 3 Locations



Radiological Releases Daiichi 
Site 3/11-22/11 Unit 2



Radiological Releases Daiichi Site 
3/11-22/11 Contaminated Debris



Fukushima Plant 1 032011 Units 
1 thru 3 steam



Fukushima Plant 1 032011 Units 
1 thru 4

Earthquake Damage in Concrete



Fukushima Plant 1 032411 Unit 
3 Fire Engines



Fukushima Plant 1 032411 
Debris



US EPA RadNet
 The “Plume”



US EPA RadNet
 March



US EPA RadNet
 April



Public Health
 Consequences

• ????
• Way to early to call since we haven’t:

– Consolidated releases data for dose assessment
– Validated the early measurements made
– Determined the adequacy of the worker’s dosimetry
– Impact upon local Fukushima Prefecture foodstuffs
– Impact on Japanese fishing industry in the home 

waters
– Possible impact of recovery set-backs due to more 

large earthquakes at Fukushima Daiichi



Time Adjustments



USS RONALD REAGAN
 CVN-76

LTJG James Powell, MSC, USN has been the most intimately involved 
Radiation Health Officer (RHO) in the Fukushima Daiichi event since the 
very  beginning aboard USS RONALD REAGAN (CVN-76). The video of 
the entire flight deck foamed for decontamination is worth seeing. The 
ship sailed to the East coast of Honshu Island to assist the Daiichi NPGS, 
but that was directly in the path of the wind driven airborne radioactivity 
at the time.



USS RONALD REAGAN
 Decontamination



US Military Humanitarian 
Relief Action

An isolated Japanese hospital thank you photo from US helicopter

 

delivering medical 
supplies from USS MUSTIN (LT Mannis, MSC, USN RHO, 3/23/11).



US Navy Radiation
 Health Officers at Atsugi

7 RHOs

 

were held up in Atsugi 
awaiting assignment aboard 
conventional ships.  They were 
transported aboard USS RONALD 
REAGAN today (3/18/11) via C-2 
Greyhound.  It appears that 5 of 
the 7 have been moved to 
destroyers.



Q & A

We earnestly make 

donations

but the bank says

don't use our system
(Kunio

 

Kataoka

 

re Japanese ATM 
network failures post disaster)

"Daddy I'm fine"

time stopping and 

restarting

email from Tokyo
(Raj Bose in Honolulu upon 
hearing from son in Japan)

Momoko

 

Onodera evacuation ctr

 

prays husband dead in tsunami 031811
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References 2
 Dr. Braun

Road Clearing Rikuzentakata

 

Iwate Pref

 

031511
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