
 

@ 2011 All Rights Reserved  
 

1

Harold Evensky, CFP®, AIF®  
President 

 
 
 
 

  
 
 
March 21, 2011 
 
 
 
Dear Clients and Friends: 
 
 
We watch in horror and sadness the tragic news continuing to pour out of Japan. Our hearts 
and prayers go out to all the families affected directly and indirectly by the staggering 
destruction and disruptions resulting from earthquakes, a massive tsunami and nuclear plant 
destruction.  Unfortunately there is little we can do for those directly affected other than add 
our modest contributions to others from around the world. Add to the Japanese tragedy the 
ongoing disruptions in the Mideast and we have a financial world thrown into tumult. 
Consequently, until there is at least some resolution to these events, there is little we can (or 
believe we should) do regarding investment portfolios. The one exception is communication, 
hence our upcoming Tuesday call1 and this letter. Our goal in writing now is simply to provide 
some history and perspective on what’s going on in Japan. On our Tuesday call we will 
review our thoughts regarding the market impact of these events. 
 
The 9.0 Tōhoku earthquake struck Japan at 2:46 pm (in Japan)2 and was soon followed by a 
tsunami with waves of up to 33 ft.   Tragically, the earthquake was located quite near the 
Fukushima Daiichi (meaning #1) Nuclear Power Station. The Daiichi plant, first 
commissioned in 1971, consists of six boiling water reactors. It is one of the 15 largest 
nuclear power stations in the world and one of 54 nuclear reactors in Japan that provide 
approximately 30% of the country’s electricity. At the time of the earthquake, reactors 4,5 and 
6 had been shut down for planned maintenance. #1, 2 & 3 were shut down automatically after 
the earthquake.  At the time, officials warned small amounts of radioactive material was likely 
to leak from the plants and those living within a six-mile radius (about 45,000 people) were 
told to evacuate. The following day the evacuation area was doubled to 12 miles displacing 
another 180,000 people. 
 
 
 
 
 
 
 

                                                 
1 Conference Call with the IC Committee, Implications of the Japanese Tragedy  http://tinyurl.com/4h2wz7s 
2 To give you some idea of what that means, the Oshika peninsula shifter 17 feet east and sank 4 feet! 
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The picture below shows the station surrounded by markers for the original earthquake and 
after shocks. 
 

 
http://thelede.blogs.nytimes.com/2011/03/12/video-of-japanese-nuclear-plant-explosion/ 
 
For those of you who would like to “cut to the chase,” I’ll first provide our thoughts regarding 
how this tragedy might affect world investment markets. For those readers who are interested 
in more background on the recent events, I’ll follow with a description of terms you might find 
helpful in following the news and a brief history of recent events. 
 
TENATIVE OBSERVATIONS ON MARKET IMPACT 
 
As I’d noted in the beginning until there is some resolution to the events at Daiichi there is 
little actionable advice we can offer; so what follows are simply some general observations.  
 
Japan, although the world’s third largest economy (behind the U.S. and China) has shrunk in 
its position in the global economy from 17% of global GDP in the mid-1990’s to 9% today. 
Furthermore, the area affected by the quake and nuclear disaster only accounts for about 6% 
of Japanese GDP.   
 
In the short term the disruption to the Japanese economy is obviously significant; however, 
longer term, as Fidelity reports, “… natural disasters in developed economies have typically 
put into motion a series of policy and other actions that begin to create a positive counter-
effect.”3   Add to this, with funds from insurance and repatriation of funds currently invested in 
other countries, there is likely to be significant financial resources available for reconstruction.  
 
                                                 
3 FIDELITY'S MARKET ANALYSIS, RESEARCH AND EDUCATION GROUP (MARE), FIDELITY VIEWPOINTS — 03/15/11 
https://news.fidelity.com/news/article.jhtml?guid=/FidelityNewsPage/pages/fidelity-japan-earthquake-adds-
uncertainty&topic=investing 
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Related to reconstruction is another bizarre “silver lining,” namely the fact that the devastation 
was so complete. As a result, rebuilding may take place much faster than had the destruction 
been less devastating. With partial destruction, rebuilding requires spot clearing and 
reconstruction. In this case you simply bulldoze the debris and start building fresh. 
 
In terms of impact on the global economy, in the short term the result has been disruption of 
the global supply chain. For example, Japan’s semiconductors are used in Apple computers 
and South Korean shipbuilders use Japanese steel resulting in the shutdown of Korean auto 
plants. The cost to insurers may well exceed the $62 billion record set by Katrina and 
although not likely to threaten insurer solvency it may lead to higher insurance rates around 
the world. 
 
From the U.S. perspective, exports to Japan account for less than 0.5% of U.S. GDP hence 
any drop in Japanese demand is unlikely to have a noticeable impact. 
 
As a major importer of oil, in the short term the decline in Japanese industrial production may 
result in lower crude oil demand; however, as the Japanese economy improves the loss in 
nuclear power generation will have to be made up by drawing on fossil fuels such as oil and 
natural gas. 
 
Finally, as we’ve seen recently, the expectation of massive fund flow into Japan from 
insurance and repatriation of savings has placed upward pressure on the Yen and should 
Japan liquidate some of its U.S. Treasury holdings4 (it holds almost $900 billion or about ¼ of 
foreign holdings and accounts for about 12% of the treasury universe) it could mean upward 
pressure on U.S. rates and risk to those who dived for safety, post quake, into treasuries. 
 
Bottom line the following two observations best capture today’s reality: 
 

Tom Petruno, LA Times, “U.S. financial markets seem to think they know how Japan’s 
nuclear-reactor crisis will be resolved: with Armageddon avoided…Of course, markets’ 
judgment about the nuclear risk is nothing more than a guess at this point.” How could 
it be anything else?” 
 
Fidelity MARE report “Investment Implications …It is too early to predict any lasting 
trends.” 
 

If you’re a trader you’re probably following Petruno’s observation and “…live headline to 
headline.” If you’re an investor, our recommendation is that you avoid the headlines and not 
make any precipitous moves at this stage. 
 
 
 

                                                 
4 Although Morgan Stanley research sees limited likelihood of significant selling of treasuries to refinance 
rebuilding. Rather they note “… it appears that the large multinational reinsurers - who are not big holders of 
Treasuries - may actually be most exposed.  Also, the Japanese government appears likely to finance the bulk 
of any uninsured losses - specifically, via Bank of Japan balance sheet expansion.” 
http://www.morganstanley.com/views/gef/index.html#anchor64f91561-514a-11e0-af6f-b5bd8190b4bf 
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NUCLEAR TERMONOLOGY 
 
Before getting into the history of the crisis I’ll take a short break to provide background on 
nuclear plants and terminology so that the subsequent history might make a bit more sense. 
 

 
 
Nuclear reactors 
Nuclear reactors are powered by the fission of a radioactive element that produces the heat 
which is used it to boil water. The resulting pressure is used to drive a generator. In the 
process of converting water to steam it picks up some radioactive isotopes so the system is 
designed as a closed recirculation loop. The dual purpose of the design is to generate steam 
and, at the same time, keep the reactor core cool.   
 
 
 
 
 
International Nuclear Event scale  
Created in 1990 by the International Atomic Energy Agency, the seven point scale was 
established to enable prompt communication of safety significance in the event of nuclear 
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accidents. The 1979 Three Mile Island accident in Pennsylvania was a level 5 and the 1986 
Chernobyl disaster was the only level 7 ever reported. 

 
The scale is logarithmic, i.e., each increasing level is approximately ten times more severe 
than the prior level.  
 
Fuel Rods 
In the reactor, the nuclear material is in fuel rods. These rods, covered with a zirconium 
cladding, are kept cool by the recirculating water. The decay process that produces the heat 
to generate the steam results in radioactive byproducts that decay over a matter of days; 
however, in the interim they continue to generate heat. So even if a unit is shut down (as a 
number were prior to the earthquake), there remains enough radioactive decay occurring to 
generate significant heat for awhile. Consequently, unless the heat of decay is carried away 
from the core, its temperature will rise rapidly, and the fuel and its structural support will 
melt.5 
 
Meltdown 
It seems that much of the confusion regarding the risk of the Fukushima crisis is related to 
the concept of “meltdown.” As it is not a technical term, it has been used by different media 
sources to suggest different risks. Most properly it is used to describe a serious collapse of a 
plants system and the ability to manage temperatures. In terms of Armageddon, it refers to 
the complete collapse of the system, the melting of the entire core and the widespread 
distribution of the melted radioactive material into the environment. Although suggested by 
some headlines, this latter risk, although possible, is not been considered at all likely. This 
would occur if the temperature inside a reactor rose to 4,000 degrees melting the uranium 
which would eat through the bottom of the reactor vessel and the floor of the facility thus 
entering the outside environment. If it did become a possibility, officials would likely follow the 
strategy employed at Chernobyl (the only Level 7 event) by pouring cement and sand over 
the entire facility. 

                                                 
5 One silver lining. In a nuclear reactor the fuel density is not enough to produce the chain reaction that would 
produce a nuclear explosion. Wired Science 
http://www.wired.com/wiredscience/2011/03/japan-nuclear-crisis/ 
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Spent Fuel Rods 
As if it’s not bad enough having to worry about the failure of the reactors we need to add to 
the equation “spent fuel rods.”  Just like it sounds, “spent” means fuel rods that have used up 
their useful radioactive juice.  Unfortunately that doesn’t mean they are no longer radioactive; 
they are, and the continuing radioactive decay still generates significant heat. The solution is 
to store these used rods in water filled cooling tanks for a year or more. These spent fuel 
pool designs generally do not rely on passive cooling but rather require that the water be 
actively pumped through heat exchangers. The Daiichi facility has 11,195 spent fuel rods 
stored on the site. That’s over seven times the radioactive material as in the reactor cores. 
 
Hydrogen 
It’s a catch 22. When the water in a reactor gets too hot (over 2,200 degrees Fahrenheit) the 
zirconium coating on the fuel rods reacts with the water to form zirconium oxide and 
hydrogen. If the pressure build up in the reactor becomes so high as to risk blowing it apart, 
the solution is to vent steam to reduce the pressure. Unfortunately, venting hydrogen-filled 
steam into an atmosphere filled with oxygen risks triggering a “hydrogen bubble” explosion. It 
is believe that this was the cause of many of the recent fires at the plant. 
 
Layers of Protection 
Not surprisingly, nuclear facilities are designed with redundant elements of protection. In the 
case of the Fukushima facilities this includes the reactor building, the containment vessel 
(6.7” thick steel walls and 8.4” thick steel roof and floor) and the metal cladding around the 
fuel rods. This is supported by 20 safety valves that inject steam into a million gallon 
“suppression pool” of water in the steel torus immediately under the reactor (see the picture 
above). 
 
NUCLEAR CRISIS – HISTORY 
 
The emergency began with the earthquake, the automatic shut down of all reactors and the 
subsequent start up of emergency generators to run the cooling system when the electric 
power grid failed. Unfortunately many generators were positioned in a basement where they 
were overwhelmed by waves from the tsunami and the few that did work were soon out of 
operation. For a short while operations continued with battery controlled cooling but this too 
was short lived.  
 
The problems were initially considered serious but far short of catastrophic. The government 
classified the situation as a level 4 on the International Nuclear Event scale (accident with 
only local consequences).  
 
Saturday 
On Saturday, after an explosion near reactor #1 (later attributed to a hydrogen bubble) in a 
last ditch effort to avoid meltdown officials took extraordinary action by flooding reactor #1 
with sea water, drawn through a quarter mile hose. 
Sunday 
Trace amounts of radioactive materials were recorded outside of the reactors indicating that 
at least some fuel damage had occurred and the government announced cooling failure at 
reactor #2. Cooling had also failed at three reactors in the nearby Fukushima Daini site 
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Monday 
Both units #1 and #3 had explosions and #1, #2 and #3 were being cooled by seawater. All 
residents within a 20-mile radius were told to stay indoors. Seven hundred and fifty workers 
were withdrawn from the facility, leaving a core of 50 (and they were also withdrawn for a bit 
on Wednesday).  
 
Tuesday 
Focus the first few days was on the reactors but by Tuesday the spent fuel facilities, 
especially at reactors #4,5 and 6,  became major issues. All three had been off line at the 
time of the earthquake but on Tuesday the spent fuel at #4 heated to the point it generated a 
hydrogen triggered fire.  The fire was extinguished in a few hours but the radiation levels at 
the plant’s gate soared before dropping from 11,000 back to 600 microsievert/hour (about the 
exposure for a medical x-ray) by mid-afternoon and the problems at #5 and 6 seemed 
resolved. 
 
According to the NY Times, the Tuesday morning explosion in reactor #2 was particularly 
alarming as it was the first that appeared to occur inside one of the primary containment 
vessels. Officials subsequently reported that the explosion had damaged the doughnut 
shaped steel container of water (i.e., the torus). Another explosion blew a 26-foot hole in the 
side of #4 reactor. As a result of these explosions it became impossible for workers to remain 
in many areas of the plant for any extended period of time. The Japanese military tried to use 
helicopters to dump water to cool #4 but that effort was abandoned when an explosion 
damaged the roof and cooling system of #3.  
 
The Institute for Science and International Security6 said, “The explosion in the Unit 2 reactor, 
the third so far, and the fire in the spent fuel pond in the reactor building for Unit 41 means 
that this accident can no longer be viewed as a level 4 on the INES scale … This event is 
now closer to a level 6, and it may unfortunately reach a level 7” [we’re not nearly there yet 
and, finger crossed, it looks like we’re not likely to get there]. 
 
Wednesday 
Wednesday’s report on Yahoo news was “Water was also poured into the Numbers 5 and 6 
reactors, suggesting that essentially the entire plant could be at risk of overheating. In what 
appears to have been an understatement, the plant operator described the situation at the 
Number 4 reactors as ‘not so good.’ But in some ways the rupture at the Number 3 reactor is 
especially troubling because it’s the only reactor that uses plutonium as part of its fuel mix. If 
absorbed into the bloodstream, plutonium can stay in the liver or bone marrow and cause 
cancer.” 
 
Friday 

                                                 
6 Founded in 1993, the “ISIS is a non-profit, non-partisan institution dedicated to informing the public about 
science and policy issues affecting international security. Its efforts focus on stopping the spread of nuclear 
weapons, bringing about greater transparency of nuclear activities worldwide, and achieving deep reductions in 
nuclear arsenals. ISIS’s projects integrate technical, scientific, and policy research in order to build a sound 
foundation for a wide variety of efforts to reduce the threat posed by nuclear weapons to U.S. and international 
security” 
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On Friday, based on an estimate that more than 3 percent of the nuclear fuel at the plant had 
experienced meltdown, Japan’s nuclear safety agency (retroactively to Tuesday) raised the 
severity rating to Level 5 (same as Three Mile Island). Even so, other countries suggested it 
should be level 6 and the head of the U.N.’s International Atomic Energy Agency said on 
Friday, “This is not something that just Japan should deal with, and people of the entire world 
should cooperate with Japan and the people in the disaster area…I think they are racing 
against the clock.” 
 
For the prior few days the focus had been on cooling the fuel rods at Reactor #3 but on 
Friday steam was seen rising from #2, on of the units hit by explosion on Tuesday. It was 
also reported that as sprayed water was disappearing faster than could be explained by 
evaporation, there seemed to be damage to the floor or sides of the spent fuel pool at #4, 
making it had to refill the pool. 
 
NPR reported that water cannons had succeeded in getting at least some water into the 
spent fuel pool at #3 where a hydrogen explosion had blown the roof off of the building on 
Monday (a bizarre silver lining). Indicative of how difficult is was to determine what was 
actually happening at the site, NPR’s Richard Harris said, “They can’t see the pools, so they 
can’t be sure the water’s actually getting there. But spraying does produce a big cloud of 
steam, so Japanese officials say they’re confident that the water is hitting something hot.” 
 
Technicians focused on fixing electrical connections a #2, spraying more water on #3 and 
trying to figure out what was going on with #4. 
 
Although low levels of radiation had been reported well beyond Tokyo, 140 miles south of the 
plant, first reports from U.S. flights over northeast Japan reported no significant spread of 
radioactivity beyond the 19 mile rage of maximum concern established by the Japanese 
government; however, the U.S. government warned Americans to stay at least 50 miles from 
the plant. 
 
By this time, the combination of earthquake, tsunami and nuclear plant destruction left 
452,000 displaced persons staying in schools and other shelters with an estimated 343,000 
without electricity and 1 million without water. 
 
Saturday 
By Saturday morning engineers had linked a power cable to the plant and workers had 
managed to start a diesel pump and restored cooling functions to reactors #5 and 6. The 
engineers’ efforts were then focused on extending power to Reactor #2 because the outer 
building had not blown off making it harder to spray water as they were doing for #1,3 and 4. 
The spraying, a team effort with rotating crews from the Tokyo Fire Department, Japanese 
Self Defense Forces and U.S. Military, was focused on #3 due to its use of plutonium. 
 
Later in the day engineers successfully attached the power cable to the #2 reactor but had 
not yet been able to test its coolers. The plans were to connect the balance of the reactors 
and begin testing on Sunday. The work force had increased to 300 engineers and they 
successfully restarted a second diesel generator for #6 and used the power to restart the 
cooling pumps at #5. 
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Sunday 
Japanese officials reported progress as engineers were checking the cooling and other 
systems at reactor  #2 late Sunday, aiming to restore the power soon. Deputy Cabinet 
Secretary Tetsuro Fukuyama said “We consider that now we have come to a situation where 
we are very close to getting the situation under control.”  Defense Minister Toshimi Kitazawa 
said the temperature in all spent fuel-rod pools at the facility had dropped below 100 degrees 
Celsius -- suggesting water cooling operations were having some effect. And, the UN's 
atomic watchdog noted "some positive developments" at the plant over the past 24 hours, 
but warned that the crisis there remained serious. For example, pressure unexpectedly rose 
in a third unit’s reactor, meaning plant operators may need to deliberately release radioactive 
steam. This is the same strategy that resulted in hydrogen bubble explosions only a few days 
earlier.  
 
I hope you found this helpful and we look forward to “seeing” you on our call tomorrow 
afternoon. 
 
 
Cordially yours, 
 
 
 
 

Harold Evensky, CFP® 


