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Outline

• Introduction (Communication)
• Tritium basics
• History (up to 2006)
• Update since 2006

– NRC Information Notice 2006-13
– Industry Initiative, NEI 07-07
– NRC Task Force Report 
– EPRI, GW Protection Guideline
– NRC Regulatory Guides 1.21 & 4.1
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Introduction

• Leaks / spills occur at nuclear power plants
• Can contaminate on-site ground water
• Potential for migration to offsite areas
• Regulatory aspects (on-site and offsite)
• Key events in Salem, IP, Braidwood
• Much attention (media, public, & political)
• Stakeholder concerns
• Environmental stewardship / good neighbor
• Communication
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The Challenge of 
Informing the Public

“The professional person’s standing in the 
community depends, in the final analysis, on the 
public’s insight of his work, that is, on the 
educational level of the man in the street.  When 
specialized knowledge of professional people is 
incomprehensible to the average man, he is apt to 
flounder between frustrated suspicion and 
excessive awe, leading him either to interfere 
unduly with professional independence or to 
accept naively every claim made by anyone who 
calls himself a professional.”

H. G. Rickover
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Natural Tritium

• Tritium is produced naturally  (t1/2 = 12 yrs)
• Produced in the atmosphere
• Pre-nuclear, natural, surface waters contained 

1-5 atoms tritium for every 1018 atoms of 
hydrogen (1-5 TU)

• 1 TU = 3.2 pCi/l  (5 TU = 16 pCi/l)
• Rainfall has higher natural tritium than natural 

surface water
• Low-energy beta emitter (18 keV)
• Potassium-40 is natural (1000-3000 pCi/l)
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Tritium Production

• Natural production = 4-8 MCi/yr 
• Pre-nuclear global inventory = 80 MCi
• Nuclear weapons = 6-7 MCi/megaton

– Hiroshima Bomb ~ 0.13 MCi tritium
• Industry (e.g., exit signs) 0.00003 MCi/sign
• Produced in nuclear reactors (0.0001 to 0.0005 

MCi/yr per U.S. reactor, nominal)
• Nuclear reactors can temporarily increase local 

tritium inventory



7

Tritium from Nuclear 
Power Plants

• Rad releases from reactors are allowed
• 0.0001 to 0.0005 MCi/year per reactor
• 0.0000000643 MCi tritium leaks at a site
• These numbers are unwieldy => pCi
• Safe drinking water standard is 20,000 

pCi/l tritum (4 mrem/year, EPA)
• NRC reporting level is 20,000 pCi/l
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Regulations

• Radioactivity is routinely discharged from NPPs
– to air and water 
– using NRC authorized methods.

• NRC requires reporting of discharges (before)
• NRC requires monitoring environment (after)
• Information is summarized in annual reports
• You can view reports on NRC Web site
• NRC inspectors review and verify public health 

and safety standards are met.
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Key Events Timeline

2002 2003 2004 2005 2006 2007 2008 2009

Salem

IP 2

Braidwood

NEI 07-07 (Interim) NRC LLTF
NRC IN 2006-13

Dresden Byron

NRC RG 1.21 
& NRC RG 4.1

NEI 07-07 (Final)

Questionnaire
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NRC Information 
Notice 2006-13

• Issued July 2006
• Outlines industry 

experience
• References existing 

NRC regulations
• Concludes leaks could lead 

to unassessed exposure 
pathways
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NEI Ground Water 
Protection Initiative

• NEI 07-07
• Issued May 2006 (Interim)
• Written Action Plan
• Outlines communication 

protocol
• Licensees contact local 

and state officials
• Issued August 2007 (Final)
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Ground Water 
Questionnaire

• Letter issued June 2006 (NEI)
• All licensees submit info by 31-Jul-06 
• All leaks and spills per 10 CFR 50.75(g)
• Questionnaires are on NRCs Web Site
• This was a one-time “snapshot”
• More recent information is in the 

licensee’s Annual Reports
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NRC Task Force 
Report

• Issued Sep 2006
• 26 Recommendations
• 25 of 26 are closed 
• Public Concerns
• No impact on health and 

safety of the public
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EPRI GW Guidelines

• Issued Jan 2008
• Detailed Guidance 

for GW Monitoring
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RG 1.21, Radioactive 
Effluents

• Rev 2 issued June 2009
• Includes guidance on 

leaks and spills
• Monitor unmonitored 

release points
• Report discharges 

(including leaks/spills)
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RG 4.1, Monitoring 
the Environment

• Rev 2 issued June 2009
• Includes guidance on 

leaks and spills
• Evaluate leaks and spills 

for unassessed routes 
of exposure
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Recent Industry 
Experience

• Sites still experience leaks and spills
• Reported per communication protocol in 

their Action Plan
• Much more communication now
• No instance where tritium in drinking 

water exceeded the EPA 4 mrem/yr std
• Visit NRC Web Site
• http://www.nrc.gov/reactors/operating/ops-experience/tritium/plant-info.html

http://www.nrc.gov/reactors/operating/ops-experience/tritium/plant-info.html
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Summary
• Everyone is exposed to natural radiation (e.g., H-3)
• NPPs routinely discharge radioactive materials IAW 

NRC regulations
• Leaks have occurred at most NPPs
• Utilities report leaks to local and state authorities
• NRC requires monitoring before and after radioactive 

discharges
• Effluent reports are available on the NRC web site
• NRC inspectors verify public health and safety 

standards are met
• Communicate, communicate, communicate
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Questions?

Points of contact:
Richard.Conatser@nrc.gov 301-415-4039
Steve.Garry@nrc.gov 301-415-2766

mailto:Richard.Conatser@nrc.gov
mailto:Steve.Garry@nrc.gov
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