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Disclaimer and Notices

Confidentiality of Information:
This presentation, and the PowerPoint slides used in it, contain security
sensitive and confidential information of critical infrastructure service providers.
Circulation of all or any part of these PowerPoint slides and the quoting or
paraphrasing of all or any part of this presentation or these PowerPoint slides is
strictly prohibited, without the prior written consent of the author.

Disclaimer of Liability:
Harada Management Consulting accepts no liability of any kind (including,
without restricting the generality of the foregoing, any liability for direct, indirect,
incidental, consequential, general, special, exemplary, punitive, or other
damages of any kind) arising in any way out of the use by a third party of any
information, product, or process disclosed, described, or recommended in this
presentation, or any liability arising out of reliance by a third party upon any
information, statements, or recommendations made here. Should third parties
use or rely on any information, product, or process so disclosed, described or
recommended, they do so entirely at their own risk.
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Review Items

1. Threats/Hazards

2. Impacts:
e Social
e Economic

3. Lessons Learned
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Threats — the Earthquakes and Associated Hazards:

Earthquakes (the trigger)

Fire

Tsunami

Landslides and Flooding
Liquefaction and Ground Subsidence
Radiation
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The Earthquakes

1. 2011 Mar 11 (Fri) at 2:46 p.m. (Japan Standard Time)

Area: 200 km by 500 KM, Epicentre 370 KM North of Tokyo
Three major quakes: about 90 second each at magnitude 9.0
Over 500 aftershocks in 3 weeks, the largest at 7.2 magnitude
Maximum Peak Ground Acceleration of 2.7

Topography of the area similar to the BC and WA outer coast

Japan now 15 feet closer to North America!!
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Casualties: ~19,000 as of 2013 Mar

Cl Assurance Page: 5

Disaster Areas:
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Plate Tectonics
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Tsunami

e Came within 10 - 45 minutes of the first earthquake,
in series of waves

e Up to 10 meters high in the open ocean , run up to
40 meters high at the end of inlets

* The wave height and force magnified by the
topography of the areas

* There were numerous warnings, sirens and
evacuation notices at the time
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Onagawa Village Then

e
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Onagawa Village Then

Cl Assurance Page: 10

Onagawa Village Then
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The Same Area Today
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Kesen Numa City Then
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Kesen Numa City Now
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Fukushima No. 1

Itis estimated that it would take over 40 year to safely
mothball the plant. Key activities include:

¢ Leak containment

* Removal and storage of radioactive debris
« Application of special sealants

« Cover structure (temporary)

« Removing and storing fuel rods

* Removing and disposing reactors

*  Final mothballing
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Fukushima No. 1

The clean-up of the surrounding communities started but
will requires significant effort:

¢ Within the 30 KM exclusion zone
*  Outside within the Fukushima Prefecture
* Restof Japan

* May cost ~~$150 billion for the plant mothballing and
lessoning the ground contamination

» Compensation ~~$50 to 100 billion
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2. Impacts

* Social
« Economic
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2. Impacts — Social:

* Loss of identity (Vital Records):
* Government Identification Papers
e Bank Identification
* Medical Records
*  Family Picture Albums/memorabilia
« Displacement of residences (~220,000)
« Isolation from usual contacts and social interaction
« Inadequate care for the aged, invalid and young
*  Slow re-building process
¢ Off-Nuclear Movement
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2. Impacts — Social:

« Emotional Toll
¢ Run on food and water supply
¢ Saturated telephone systems
« Expanded role of social media
¢ Re-thinking:
» City Plans from the Scratch
e Location of tsunami refuge sites
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2. Impacts — Social:
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2. Impacts — Social:
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2. Impacts — Social:
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2. Impacts — Social:
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2. Impacts — Economic:

1. Impacts to the Japanese Economy:
* DGP — Negative Growth
*  Supply Chain - International Reputation
2. Costs of Recovery:
* Recovery from Earthquake/tsunami: ~~$250 billion

e Nuclear Accident: ~~$250 billion
3. Funding for Recovery:

* National Debt and Tax Increases

¢ Curtailment of Social Services

¢ Industry Contribution
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3. Lessons Learned

Avoiding Dangerous Syndromes:

1. “Not-On-My-Shift”
2. “Statistical Analysis”
3. “Too Many Cooks”
4. “Regulatory Capture”
5. “Perfunctory Exercises”
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3.1 “Not-On-My-Shift” Syndrome

1. Government officials claimed:
* The earthquakes and tsunamis were unprecedented

« Historical records and geological evidences proved
otherwise

2. Tokyo Electric officials claimed:
e The tsunami height of 13 meters at Fukushima No 1
Nuclear Station was unprecedented
* Its own study in 2008 predicted
a maximum of 15 meters
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3.2 Too Heavy Reliance on Statistical Analysis

1. Statistical calculation for Mega Disasters:
« Probability of a mega earthquakes combined with
tsunami - small
* Probability of a critical facilities being impacted by
such hazards — small
* Probabilities of:
¢ External power unavailable — very small
« 3 Diesel generators incapacitated — very small
« Battery banks destroyed - small
¢ Unable to connect mobile generators — small
2. Tokyo Electric was lulled into a belief that a nuclear
disaster cannot happen.
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3.3 “Too Many Cooks”

Syndrome: “Too many cooks spoil the broth”.
Kitchen: Fukushima No 1 Nuclear Station

Would-be Cooks:
1. Cabinet members including the
Prime Minister

1. METI officials
2. TEPCO Headquarters officials .
3. Nuclear and Industrial Safety Age (e
4. Plant Manager
METI — Ministry of Economy, Trade and Industry
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3.3 “Too Many Cooks in the Kitchen”

i Sal / y
Sk ( Cabinet -—\‘
4 Ministry of TEPCO
| Economy Trade Headquarters
_and Industry
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3.4 “Regulatory Capture” Syndrome

Definition:
“regulatory agencies come to be dominated by the
industries regulated”.

1. METI officials retiring into TEPCO executive suites.

MET]I oversees the NISA(Nuclear and Industrial
Safety Agency and Committee).
3. Toshiba and Hitachi executives joins NISA.

METI — Ministry of Economy, Trade and Industry
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3.4 “Regulatory Capture”
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3.5 Perfunctory Exercises:
Tokyo Electric’s exercises failed to cover:

* Loss of external (Grid) power

« Loss of all 3 stationary emergency generators
* Loss of emergency battery banks

* Manual operation of release vent valves

¢ Hook-ups of mobile emergency generators

* Rotating blackouts for customers

Resulting in a Station Blackout (SBO)
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Re-Cap

1. Disaster Events
2. Impacts:
e Social

e Economic

3. Lessons Learned
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