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AgendaAgenda

• System of Radiological Protection
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• Issues that influence the regulations

• What would prompt a change in 
NRC’s regulatory limits



Radiation – a source of public 
fascination and scientific acclaim !

Wilhelm  Röntgen -
discovered  x-rays in 
18951895

Henri  Bequerel -
discovered radioactivity 
in 1896
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Early uses of radiation

• X-rays - Medical diagnosis
– Locating bullets or shrapnel

– Diagnosing injuries to imaging body parts

– “obtaining a shadow picture of a fetal head” … 
“ i ht f l i th di i f“might prove useful in the diagnosis of 
pregnancy.” 

• Radium
– Cures for acne to heart disease

– Luminescent dials
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Early Health Effects

• By 1915, scientists and physicians 
concluded that exposure to ionizing 
radiation had harmful consequences

• First set of exposure limiting suggestions 
(1915)

• Muller’s research with fruit flies (1920s)

• Radium dial painters become gravely ill  
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Evolution of Radiation Protection Evolution of Radiation Protection 
StandardsStandards

• Establishment of the International Advisory  
Committee on X-ray and Radium Protection

• Tolerance dose limits of 0.1 to 0.2 Roentgen
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Tolerance dose limits of 0.1 to 0.2 Roentgen 
per day (1930s).   Avoid threshold effects. 

• During and after WWII, there was extensive 
research in radiation biology and radiological 
physics.  

• Maximum permissible exposure limits.



Standards for Protection Against Standards for Protection Against 
RadiationRadiation

• Assumptions:

– Linear, non-threshold (LNT) relationship 
between dose and probability of cancer orbetween dose and probability of cancer or 
genetic effect occurring 

– Severity of illness is independent of dose

– Non-cancer effects can be prevented by 
limiting exposure
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Development of CancerDevelopment of Cancer

Probability of Probability of 
OccurrenceOccurrence

Verified
Effects

Somewhat
Verified
Effects

A d

8 
Dose (Dose (remrem))

OccurrenceOccurrence EffectsAssumed 
Effects

100 1



Lifetime risk of developing or Lifetime risk of developing or 
dying from cancerdying from cancer

Risk of Developing  Risk of Dying

Male 44.29 %   23.20 %

Female 37.76 %  19.58 %

0.1  rem/yr  x  70 yrs  =  0.35%

0.004  rem/yr  x  70 yrs  =  0.014%
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Protect the Representative Person
from radiation exposure Total effective dose 

equivalent  to 
individual members

Individual Dose Limits

individual members  
of  the public from the 
licensed operation 
does not exceed 0.1 
rem (1 mSv) in a year

10



10 CFR Part 20 10 CFR Part 20 –– last major last major 
revision (May 1991)revision (May 1991)

What  has 
happened  
since then?
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Major technical developmentsMajor technical developments

• Developments in basic science (e.g., DOE 
low dose research program, RERF, IARC)

• UNSCEAR Reports (2000 – 2008)

12

p ( )

• BEIR V (1990) and BEIR VII (2005)

• French National Academy report (2005)

• ICRP Publication 60 (1990) and 103 (2007)



What would prompt a recommendation 
to revise NRC regulations?

• Substantial increase in public health and 
safety, and costs are justified

• Updated scientific information / biophysical 
models 

• Interagency alignment  (DOE, NRC, EPA, 
OSHA)

13



What is going on now?

• New ICRP Recommendations were 
published in 2007

• Exploring implications of greater 
alignment with ICRP Publication 103.

• Undertaking stakeholder dialogue and 
technical basis development.
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ConclusionsConclusions

• NRC regulations and standards are 
adequately protective of public 
health and safety. 
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•• Adoption of new biokinetic models, Adoption of new biokinetic models, 
risk coefficients, weighting factors, risk coefficients, weighting factors, 
etc. is being considered.etc. is being considered.



Comments / Questions Comments / Questions ??

Thank you !Thank you !
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Technical Sources / Resources

• United Nations Scientific Committee on the Effects of 
Atomic Radiation (UNSCEAR) http://www.UNSCEAR.org

• International Commission on Radiological Protection 
(ICRP) http://www.icrp.org 

I t ti l At i E A (IAEA)• International Atomic Energy Agency (IAEA)  
http://www.iaea.org

• National Council on Radiation Protection and 
Measurements (NCRP) http://www.ncrponline.org

• National Academy of Science (NAS) – Nuclear and 
Radiation Studies Board http://www.nationalacadamies.org

18



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


