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ICRP Framework forICRP Framework forICRP Framework for ICRP Framework for 
Radiological ProtectionRadiological Protection
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Requirements for a System Requirements for a System 
of Radiological Protectionof Radiological Protection

Does more good than harmDoes more good than harm
Leads to protection Leads to protection 
arrangements that maximize the arrangements that maximize the 
net benefitnet benefit
Limits inequity that may arise Limits inequity that may arise 
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from the conflict of interest from the conflict of interest 
between individuals and society between individuals and society 
as a wholeas a whole



2

Practices and InterventionsPractices and Interventions
Human activities leading to Human activities leading to 
overall increases in exposure overall increases in exposure 
are “practices”are “practices”
Human activities leading to Human activities leading to 
overall decreases in exposure overall decreases in exposure 
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overall decreases in exposure overall decreases in exposure 
are “interventions”are “interventions”
Examples?Examples?

Categories of ExposureCategories of Exposure
OccupationalOccupationalpp
MedicalMedical
PublicPublic
How different?How different?
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How different?How different?
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System of Protection in System of Protection in 
PracticesPractices

JustificationJustification
OptimizationOptimization
Dose (and Risk) LimitsDose (and Risk) Limits
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System of Protection in System of Protection in 
InterventionIntervention

Proposed intervention must Proposed intervention must 
do more good than harmdo more good than harm
Form, scale and duration of Form, scale and duration of 
the intervention should be the intervention should be 
optimizedoptimized
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optimizedoptimized
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System of Protection for System of Protection for 
Occupational ExposuresOccupational Exposures

Dose Constraints Dose Constraints –– source source 
based limitsbased limits
Dose Limits Dose Limits –– individual individual 
based limitsbased limits
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Occupational Dose Occupational Dose pp
LimitLimit

How would you How would you 
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yy
choose it?choose it?
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Choice of Occupational Dose LimitChoice of Occupational Dose Limit

Must preclude deterministic Effects Must preclude deterministic Effects 
Must maintain risk of stochastic effects at “adequate” levelMust maintain risk of stochastic effects at “adequate” levelqq
Previously chosen on the basis of comparing average fatal Previously chosen on the basis of comparing average fatal 
cancer risk to fatality rate in safe industriescancer risk to fatality rate in safe industries
•• Has limitationsHas limitations
•• No longer considered acceptableNo longer considered acceptable

Where is this line?
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Acceptable Tolerable Unacceptable

Dose Limit

Choice of Dose LimitChoice of Dose Limit

20072007 Med Phys 776Med Phys 776 1010



6

20072007 Med Phys 776Med Phys 776 1111

Selected Occupational Dose Selected Occupational Dose 
Limits Limits –– ICRP 60ICRP 60
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Risk ComparisonRisk Comparison

Conservative estimate is that an adult worker’s Conservative estimate is that an adult worker’s 
risk of developing a fatal cancer is 0.04% for risk of developing a fatal cancer is 0.04% for risk of developing a fatal cancer is 0.04% for risk of developing a fatal cancer is 0.04% for 
every 1 rem of effective dose.every 1 rem of effective dose.

4 in 10 000 4 in 10 000 per 10 mSv (1 rem)per 10 mSv (1 rem)
4 in 100 000 4 in 100 000 per 1 mSv (100 mrem)per 1 mSv (100 mrem)
4 in 1 000 000 4 in 1 000 000 per 0.1 mSv (10 mrem) per 0.1 mSv (10 mrem) 
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1 in 1 000 000 1 in 1 000 000 per 25 μSv (2.5 mrem)per 25 μSv (2.5 mrem)

Estimated Loss of Life Expectancy Due to Various Causes
Cause LLE
Being unmarried - male 9.6 years

Living in poverty 9.6 years

Being male rather than female 7.7 years

Cigarette smoking - male 6 3 yearsCigarette smoking - male 6.3 years

Heart disease 5.8 years

Being unmarried - female 4.4 years

Cigarette smoking - female 2.2 years

All accidents 1.2 years

Motor vehicle accidents 180 days

Drug abuse 100 days

Average job 74 days
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Safest job 30 days

NEW (200 mrem/y for 25 years) 17 days

Living entire life at boundary of a nuclear power plant 1 day

Chest x-ray 2.6 min
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Industry RisksIndustry Risks

Industry Hours of Work
for 1 in a Million Risk

LLE
(days)for 1 in a Million Risk (days)

Average All 14.0 70
Mining 1.5 660
Forestry 1.7 580
Fishing 2.3 430
Construction 4.9 200
Transport 6.6 150
Public admin. 16.0 62
Manufacturing 17 0 58
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Manufacturing 17.0 58
Agriculture 37.0 27
Trade 37.0 27
Service 53.0 19
Finance 125.0 8

Medical ExposuresMedical Exposures
Subject to justification and optimization Subject to justification and optimization –– but not but not 
dose limitsdose limitsdose limitsdose limits
Inherently beneficial to the patient Inherently beneficial to the patient –– imposing imposing 
dose limits may be detrimentaldose limits may be detrimental

Public ExposuresPublic Exposures
Subject to justification and optimization and dose Subject to justification and optimization and dose 
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Subject to justification and optimization and dose Subject to justification and optimization and dose 
limitslimits
Source based dose constraints should protect publicSource based dose constraints should protect public
Limit for protection when more than one source of Limit for protection when more than one source of 
exposure and to set upper bound on constraints.exposure and to set upper bound on constraints.


