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The Great Tohoku Earthquake 
and Fukushima Dai-ichi Nuclear 

Power Plant Disaster
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Fukushima Dai-ichi Nuclear Power 
Plant Disaster
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Fukushima Dai-ichi Nuclear Power 
Plant Disaster

• 47 foot tsunami overwhelms the protective barrier

• Emergency Diesel Generators flooded

• Reactors and spent fuel pools now have inadequate 

coolant (water supply) 

• Cores begin to heat. 

• Zirconium fuel cladding  overheats giving off 

hydrogen

Zr + 2 H20 + 1700 F                  ZrO2 + 2 H2 =
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International Fund for Animal Welfare 
Mission
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Fukushima Dai-ichi Nuclear Power 
Plant Disaster

National Diet of Japan, Report of the 

Fukushima Nuclear Accident Independent 
Investigation Commission (NAIIC) 7/5/2012:

• Government had no response 

measures for a severe accident 

in place 

• Power company did not have 

emergency response plan and 

had no manual or training 

regimens
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In Contrast: USA
Robust Radiological Emergency Response 

Preparedness

National Response Framework

• Establishes a comprehensive, national, all-hazards 

approach to domestic incident response

National Incident Management System

• A national approach to incident management at all 

jurisdictional levels across all functional disciplines.

Incident Command System

• Single standardized emergency management system 

used by all emergency response disciplines

• Disaster response Command and Management

• Provides accurate information, strict accountability, 

planning, cost effective operations, and logistical 

support for any incident
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In Contrast: USA
Robust Radiological Emergency Response 

Preparedness

• NRC/FEMA: Provides strict training 

regimen for plants and local and 

state responders.

• RAD exercises yearly

• Department of Energy: Regional 

Radiological Assistance 

Program teams.

• Department of Energy: Center for 

Radiological/Nuclear Training 

provides technical and operational 

training for state regional, and local 

responders.
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In Contrast: USA
Robust Radiological Emergency Response 

Preparedness

• All states have Radiological Response Plans 

• All states have Radiological Emergency Preparedness 

teams

• Conference of Radiation Control Program Directors

• States provide Nuclear Regulatory Commission informed 

brochures to the community within the 50 mile EPZ

• National Alliance for Radiation Readiness

• Advisory Team for Environment, Food, and Health

• Provides Protective action Recommendations based on 

scientifically validated information and best practices
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Japan Moves Forward
Emergency Symposium on Crisis 

Management in Japan: Adopting Incident 
Command System

• Panel of ICS advocates 

and experts organized by 

Rhisso University in 

cooperation with members 

of the Government of 

Japan, House of 

Representatives
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Japan Moves Forward
The International Science Symposium on 

Combating Radionuclide Contamination in 

Agro-soil Environment:

• Post-Chernobyl radioecology 

researchers from Ukraine, Belarus, 

Russia, Kazakhstan and Germany

And

• Japanese researchers and  

technologists developing procedures 

for decontaminating soils and 

agricultural products
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USDA Responsibilities: Nuke-RAD 
Incident Annex to the NRF:  

 Assists in the planning and collection of agricultural 

samples 

 Assesses damage to crops, soil, livestock, poultry, and 

processing facilities

 Inspects and assists in the disposition of agricultural 

animals and monitors the production, processing and 

storage of their products

 Provides support and advice on screening and 

decontamination of contaminated animals

15
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USDA’s Preparedness Challenges

• Radiological surveillance for contaminated or 

irradiated animals/crops/feeds

• Radiological decontamination for 

livestock/poultry/pets/zoo animals/wildlife

• Therapeutic countermeasures to mitigate the effects of 

radionuclide contaminants ingested by 

animals/Euthanasia strategies if necessitated

• Remediation strategies for soils and crops 

contaminated by radionuclides

16
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 Develop robust and practicable strategies for 

maintaining agricultural production and a safe 

food supply following a nuclear or radiological 

release

 Surveillance strategies to identify 

contaminated or irradiated pets, service 

animals, livestock and wildlife

 Decontamination strategies for livestock, 

poultry, pets and service animals, zoo 

animals

USDA APHIS NCAHEM Radiological 
Program Analyst: Role

17
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 Develop robust and practicable strategies, Cont’d

 Remediation strategies for soils and crops

 Therapeutic strategies for the development 

and use of radiation prophylaxes and therapies 

for animals

 Euthanasia and carcass disposal strategies 

for contaminated livestock, poultry, pets and 

service animals, zoo animals and wildlife and 

their contaminated effluent.

USDA APHIS NCAHEM Radiological 
Program Analyst: Role

18
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 Maintain membership in the Radiological 

Advisory Team for Environment, Food, and 

Health 

 Provide agricultural subject matter expertise, 

support, and Protective Action 

Recommendations to federal, state, local, and 

tribal radiological emergency responders

 Participate in, and provide guidance for 

development of, RAD emergency exercises

USDA APHIS NCAHEM Radiological 
Program Analyst: Role

19
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Advisory Team Duties Overview

• Minimizing radiation exposure 
from deposition and through 
the ingestion pathway

• Regarding the disposition of 

contaminated livestock, pets,
poultry, and foods

• Dose assessments, 
evacuation, reentry, relocation

The Advisory Team works with the Department of 
Energy Federal Radiological Monitoring and 
Assessment Center to provide scientifically validated 
recommendations concerning:
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Radiological Program Analyst

• Develops Radiological 

surveillance and 

monitoring strategies 

and capabilities for 

remediating 

contaminated or crops 

and feeds and 

contaminated or 
irradiated animals
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Computer Simulations to Determine the Proper Portal Configuration for Livestock following Radiological Accident
J. Justina, C.M. Marianno, S.S. Chirayath

INTRODUCTION
This work is the first phase of a project to develop a radiation portal 
monitor (RPM) for livestock.  This device would be employed following a 
large scale accident following a release of radioactive material. The 
objective of this work is to employ a computer simulation to evaluate the 
optimal detector configuration required to detect point or surface 
contamination on livestock due to gamma emitting radio-isotopes. This 
includes the determination of the best size, placement and detection 
material composition.  Using the results of this work a theoretical minimum 
detectable activity (MDA) will be determined.

Motivation for Work
• The Department of Agriculture (USDA), through the National 

Response Framework Nuclear/Radiological Annex, has the 
responsibility of controlling, assessing and decontaminating the 
affected animals 

• For humans, plans and equipment exist to evaluate the amount of 
contamination, but for household animals and for livestock plans 
and equipment are limited.

• Total retail value of beef consumed in the United States: $80.6 billion 
(2009) (USDA)

• For a state like Texas
• 13 million head of Cattle
• #1 state commodity generating $6.9 billion in sales
• Feedlot industry in Texas produces ~30% of the nation’s 

beef

Scope of Work
• Produce Monte Carlo N-Particle Simulations to evaluate the best 

configuration for a radiation detection portal
• Simulations will include:

• Cow
• Press Chute
• NaI and PVT detectors
• Concrete Pad for Background radiation
• Point and distributed source contamination on the animal

• Data will be used to predict minimum detectable activities 

Conclusions
Optimal configuration of the detectors for effective 
assessment of contamination would be
 Six 2”x4”x16” NaI detectors on either side of the chute
Placed such that the 2”x16” face is perpendicular to the 
ground.
This configuration provides very high value of signal to 
noise ratio
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Radiological Program Analyst

• 9 USDA APHIS Safety 

Officer volunteers, 4 

sets of DOE compatible 

gear

• 12 USDA Office of 

Inspector General 

HAZWOPER Forensics 

Team AgERT trained, 4 

RAD surveillance 

trained
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Radiological Program Analyst

23

 Develops strategies for 

screening and 

decontamination of pets, 

companion animals and 

livestock

 DHS/FEMA IND Pet 

mass evacuation 

assessment and 

evaluation working         

group
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Radiological Program Analyst

• Collaborates with Veterinary 

Services Animal Care on 

tactics for decontamination

of livestock, poultry, pets, 

service animals, zoo 

animals, and wildlife

• Researches Therapeutic

countermeasures to 

mitigate contaminants 

ingested by animals

• Ferro cyanate (Prussian 

blue)

24
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Radiological Program Analyst

 Develops strategies  

for the disposition of, 

animal carcasses: 

Call EPA!!

25
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NCAHEM ACTIVITIES

• International Expert 

Meeting on 

Decommissioning and 

Remediation after a 

Nuclear Accident

– Stakeholder 

Buy-in

– Decision Tool
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NCAHEM ACTIVITIES

• Dairy Crisis 

Communications Drills

• Water Environment 

Research Foundation

• EPA Wide Area Wide 

Area Recovery and 

Resiliency Program 

(WARRP) Technical SME 

Workshop 
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Research

• Livestock Decontamination: Colorado state University

• Fungal Gel Decontamination: Aberdeen Proving ground

• USDA Agricultural Research Service: phyto-mitigation 

Crop Selection, soil remediation

• Portable, scalable, large animal monitoring: Texas A & M 

University

• Segmented Gate technology for contaminated soil and 

agricultural product segregation

• Wildlife Services Research center: NaNO2 humane 

euthanasia
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MOST CRITICAL LESSON 
LEARNED? 

PREPAREDNESS IS ESSENTIAL!!
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QUESTIONS?
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Gordon.S.Cleveland@aphis.usda.gov
Office: (301) 851-3597


