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United States Nuclear Regulatory Commission

Protecting People and the Environment
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" Overall status

" Water Issues
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(<ý<; US.NRC
Unte.nLd States Nuclear Reg~ulatory Commissio

Fukushima Dai-ichi Site
Before the EventProtecting People and the Environment
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<3ýt-U.S.NRC
United SUtats Nuclea Regulatory Commssi on Tsunami
Protecting People and the Environment

" Site designed to withstand -6 meters (20 foot) tsunami
" Actual size estimated -14 meters (46 feet)
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< U.S.NRC
Unitcd States Nudcear Regulatory Coumission

Protecting People and the Environment

After Hydrogen Explosions

NIT 4 UNIT 3

March 2011
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SU.S.NRCUrtite N Stts u ler I, ultory Commissio Fukushima Daiichi Today
Protecting People and the Environment

October 2013
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3, US.NRC
United Statcs Nucicar Regulatory Commission

Protecting People and the Environment

Contaminated Water Issues

Many Factors Contribute to the Contaminated Water
Situation at Fukushima:

" Circulating water to cool the reactor debris

* Accident water left in trenches

" Ground water flow into and through the nuclear power
plants

0. Leaking Storage Tanks Containing Highly
Contaminated Water
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<ýIU.S.NRC
UJnited State.s Nucea Regiulatory Commissio

TEPCO's Principles
to Cope withProtecting People and the Environment

Contaminated Water

1. Eliminate contamination source

2. Keep clean water from contamination
source

Avoid leaking contaminated water3

Japan Lessons Learned 8



U.S.NRC
U.nited States Nut. ar ReguIator Conmi ssion

TEPCO's Short Term
CountermeasuresProtecting People and the Environment

1. Remove highly contaminated water from
the trenches [principle 1]

2. Pave land surface, inject sodium silicate,
pump underground water [principles 2
and 3]

3. Bypass ground water [principle 2]
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'U.S.NRC
United States Nuc ear Regulatory Commission

Protecting People and the Environment

TEPCO's Longer Term
Countermeasures

1. Pumping water from sub drains
[principle 2]

2. Install seaside impermeable wall

[principle 3]

3. Install frozen wall [principles 2 and 3]
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*jU.S.NRC
United States NuIcar Regulatory Commission

Protecting People and the Environment

Ground Water Bypass
and Sub-Drain Systems

well

hole

Permeable la Sub-d Sub-drain
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Unitcd Statcs Nucicar Regulatory Commission

Protecting People and the Environment

Overview

Impermeable
Seaside Steel Wall

Cross-se cdlon
W~.tj~r -- nok~infi wa~ll

I
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e-•U.S.NRC
Unted States Nuclea r Regulator Commssion

Subterranean Wall
Protecting People and the Environment

How the 'ice wall' could work

S~utc~: T~p~o! P~ut~vs
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(-<: US.NRC
U nited States Nuclear Regulatory Comm isi on

Leaking Storage Tanks
Protecting People and the Environment

No. 5 Tank
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<•< US.NRC Berm Rainwater Drain
United States Nuclear Regulatory Commission

Protecting People and the Environment

nI nonnc' I o!rnnd 15In
JUIJUII LUOUHO LUUMIUU



A'US.NRC Harbor and Ocean
United States Nuclear Regulatory Commission

Protecting People and the Environment Contamination

Drinking Water Limits (BqIL Cs137)
Japan 10
United States 7.43
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\U.S.NRC Projected Radioactivity
United States Nucear Regultory Commission

Protecting People and the Environment Migration across Ocean
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Note: The highest expected peak
(-30Bq/m3) is much lower than the
drinking water limit.

Japan Lessons Learned 117



,?< U.S.NRC NRC Involvement
United States Nuclear IRgulatory Commission

Protecting People and the Environment

" The NRC continues to regularly discuss the situation with JNRA
(Japanese Nuclear Regulatory Authority) and TEPCO, and stands
ready to support JNRA if asked. In addition, the NRC is
communicating routinely with other federal and state agencies.

" The Department of Energy has been providing assistance to the
government of Japan.

" TEPCO has also created an international advisory team with
independent members who are former senior regulators from
Britain, France, Russia, Ukraine, and the U.S.
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; U.S.NRC Other U.S. Agencies
Utnited States Nudcar Regulatory Com1missionQ

Protecting People and the Environment

" FDA is handling questions on the safety of fish
consumption. For more information, please see:
http://www.fda.gov/newsevents/publichealthfocus/ucm247403.htm..

" NOAA is conducting ocean modeling and handling
questions on marine debris. For more information,
please visit: http://marinedebris.noaa.gov/tsunamidebris/.

• EPA continues to track the situation. For more
information, please see http://www.epa.gov/radnet/.

Japani L~ssons Learn~d 1
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U.S.NRC Impact to the United States
United Statcs Nulcar Regulatory Commission

Protecting People and the Environment

" Any radioactivity from the Fukushima nuclear
accident predicted to reach the United States
or its territories in the next several years is
expected to be well below regulatory limits, and
will not impact public health and safety

• FDA has determined that Pacific seafood is
currently safe and will continue to monitor the
situation
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U.S.NRC Path Forward
United States Nuclear Reigulatory Commission

Protecting People and the Environment

• NRC will continue to monitor Japanese Nuclear
Regulatory Authority (JNRA) and TEPCO
efforts, and stands ready to support JNRA if
needed.

• NRC will incorporate Japan lessons learned into
US regulations

* NRC will coordinate with other Federal agencies
' (DOE, NOAA, EPA, etc.) as appropriate
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<ý U.S.NRC
United States Nuc Ile Regulatory Commission

Protecting People and the Environment

Lessons Learned:
NRC's Near-Term Task Force

" Within weeks of the accident, NRC created a task
force to review the events and provide
recommendations to enhance safety at U.S.
plants

RMcOMMENDAT1ONSmU
ENHANCIN6 REACTOR SAFETY

"*II21WCENTURY

" Near-Term Task Force
report issued July 2011
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r<ýj -US.NRC
U nited States Nuclear Regulatory Commsso Task Force Conclusions
Protecting People and the Environment

* Similar sequence of events in the U.S. is unlikely

e Existing mitigation measures in US could reduce
the likelihood of core damage and radiological
releases

" No imminent risk from continued operation and
licensing activities

" However, potential safety enhancements were
identified (12 overarching recommendations
provided)
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SU.S.NRC Prioritization of NTTF
United States Nuclar Regulatory Commission

Protecting People and the Environment Recommendations

• Subsequent to the NTTF Report, NRC staff
prioritized the recommendations:

- Tier 1 - To be implemented without unnecessary delay

- Tier 2 - Could not be initiated in the near term due to
resource or critical skill set limitations

- Tier 3 - Require further staff study to determine if
regulatory action is necessary

" Tools to implement recommendations include
tOrders, Rulemaking, and Requests for

Information

nI nn 25Ion
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(ýA US.NRC Order Implementation, (W
United States Nudcear Regulatory Commission

Pote.tng Peopl and the Environment Review & Oversight

Orders Issued
" Mitigation strategies for beyond design basis external events
" Containment venting system for BWR Mark I and II containments
" Spent fuel pool water level instrumentation

Next Steps
L3 NRC issue Interim Staff Evaluations of licensee plans, December 2013 for SFP

and February 2014 for Mitigation Strategies
L) NRC inspection to verify implementation be each reactor licensee - after 2nd

outage
Full licensee implementation is required within 2 refueling cycles or December
2016, whichever comes first

Note: Because the Commission revised the order for containment vents in June
2013 to ensure operability under severe accident conditions, reactor licensees will
have additional time to implement this order.
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t U.S.NRC Rulemaking Activities
United States Nuciar IReglatory Commission

Protecting People and the Environment

*Station Blackout Mitigation Strategies (SBOMS)
- Will make Mitigation Strategies Order a regulation

* )Onsite Emergency Response Capabilities
- Will integrate plant emergency procedures

SFiltering and Confinement Strategies
- Will consider additional protections to limit potential

release of radioactive material

Japan Lessonls Learned 27



_USNRC Requests forUnited States Nuclear R~egulatory Comnmission

Potecting People and the En uonment Information

" Seismic and Flooding Walkdowns
- Licensees performed walkdowns at all nuclear power plants
- The NRC has conducted audits at selected sites
- Initial insights indicate licensees can protect against current design basis

seismic and flood hazards

" Flooding Reevaluation
- First group of plants submitted their reevaluation in March 2013
- We expect to complete our review by Spring 2014
- The remaining two groups are expected to submit in 2014 and 2015
- Many plants have identified interim actions to enhance their ability to cope

with floods that may be beyond their current design basis

Japan Lessons Learned 28



._S.NRC Requests forUnited States Nuclear Re.tgulatory Commission

Protecting People and the Environment Inom to,•,t•,,•••,,,••,,•~o,,,,tInformation

" Seismic Reevaluation
- NRC endorsed use of an updated ground motion model for Central and

Eastern United States plants
- Central & Eastern U.S. Plants

" Partial hazard reevaluations received September 2013
" Complete hazard reevaluations due March 2014
* Includes 6-month extension to update the ground motion model

- Western U.S. Plants (Columbia, Palo Verde, Diablo Canyon)
0 Complete hazard reevaluation due March 2015

• Emergency Preparedness staffing and communications
- NRC staff is currently reviewing staffing submittals
- Safety Assessments for the communications portion are have been issued

Japan Lmssuns Learned 29



? U.S.NRC Tier 2 Recommendations
United States Ntlcar Regulatory Commission i

Protecting People and the Environment

" Spent Fuel Pool Makeup Capability
° Addressed under mitigation strategies*

e Emergency Preparedness
" Addressed under mitigation strategies*
" Multiunit dose assessment capability will be in place by

end of 2014

" Reevaluation of "Other" External Hazards
0 Dependent on insights from seismic/flooding

reevaluations and staff resources
0 Request for Information planned after the seismic and

flooding hazards are resolved

*Items addressed under mitigation strategies are therefore being

Japan Lossons Learnud 30



<~US.NRC Tier 3 Recommendations
United States Nudcar Regulatory Commission

Protecting People and the Environment

2.2 Periodic confirmation of seismic and flooding hazards

3 Enhanced capability to prevent /mitigate seismically induced fires and floods

5.2 Reliable hardened vents for other containment designs

6 Hydrogen control and mitigation inside containment or in other buildings

9.1/9.2 Emergency preparedness (EP) enhancements for prolonged SBO and
multiunit events

9.4 Improve ERDS capability

10 Additional EP topics for prolonged SBO and multiunit events

11 EP topics for decision-making, radiation monitoring, and public education
12.1 Reactor Oversight Process modifications to reflect the recommended defense-

in-depth framework

12.2 Staff training on severe accidents and resident inspector training on SAMGs
- Revisit Emergency Planning Zone Size

Prestage potassium iodide beyond 10 miles
Expedited transfer of spent fuel to dry cask storage
Reactor and Containment Instrumentation

31



• U.S.NRC Conclusion
United States Nu lcar Regulatory Comnmission

Protecting People and the Environment

Considerable progress has been made
- Seismic and flooding walkdowns complete
- FLEX equipment arriving at sites and licensees are implementing

mods to protect against loss of power and loss of heat sink events

* Substantial safety enhancements by 2016
- Mitigation strategies fully in place

- SFP level instrumentation installed
- Flooding and seismic interim actions
- Enhanced EP communications and staffing in place

* Some enhancements will extend beyond 2016
)• - Final flooding and seismic safety enhancements

- Severe accident capable containment vent systems for
BWR MK-I and MK-11

-Imp lementation of rules
Japan Lessuns Learned 32



r-'tU.S.NRC
United States Nuclar Regulatory Commission More Information
Protecting People and the Environment

* Public website

From www.nrcxgov, find link under "Spotlight" section called "Japan
Lessons Learned"

THANK YOU
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