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Introduction

▪ Dose coefficients are key input for radiological consequence 

assessments

▪ Objectives 

• Summarize background/history of dose coefficients

• Compare new US EPA FGR15 external dose coefficients to FGR13 

coefficients used in MACCS

• Show potential impact of similar evolution on internal dose coefficients
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Background

▪ MACCS dose coefficients are based on US EPA FGR13

• ICRP 38 Radionuclide Transformations (1983)

• ICRP 60 The 1990 Recommendations of the ICRP (1991)

▪ US EPA FGR15 (2019) brings significant updates to external dose 

coefficients:

• ICRP 103 The 2007 Recommendations of the ICRP (2007)

• ICRP 107 Nuclear Decay Data for Dosimetric Calculations (2007)

• Modelling capabilities, age dependent phantoms, soil roughness effect
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History

▪ Driver 1 - Tissue weighting factors, definition of effective dose
• ICRP 26 The 1977 Recommendations of the ICRP (1977)

• ICRP 60 The 1990 Recommendations of the ICRP (1991)

• ICRP 103 The 2007 Recommendations of the ICRP (2007)

▪ Driver 2 – Nuclide decay data
• ICRP 38 Radionuclide Transformations (1983)

• ICRP 107 Nuclear Decay Data for Dosimetric Calculations (2007)

Year Source Scope Tissue 

Weighting Factors

Radionuclide 

Decay

1988 US EPA FGR11 Internal Dose (Inhalation, Ingestion) ICRP 26 ICRP 38

1993 US EPA FGR12 External Dose (Cloudshine, Groundshine) ICRP 26 ICRP 38

1995 ICRP 72 Age Dependent Ingestion and Inhalation Dose ICRP 60 ICRP 38

1996 DCFPAK Dose coefficient package for FGR11 and FGR12 ICRP 26/60 ICRP 38

1999 US EPA FGR13 Internal and External Dose ICRP 60 ICRP 38

2012 ICRP 119 Compendium of Dose Coefficients based on ICRP 

Publication 60

ICRP 60 ICRP 38

2013 DCFPAK3 Dose coefficient package based on ICRP 60 and ICRP 107 ICRP 60 ICRP 107

2019 US EPA FGR15 External Dose ICRP 103 ICRP 107
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Evolution of tissue weighting factors

0.12



Impact on Cloudshine Effective Dose Coefficients
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Impact on Groundshine Effective Dose Coefficients

7



8

Internal dose coefficients

▪ ICRP 119 is a minor modification of ICRP 72

• Still based on ICRP 60 Recommendations and ICRP 38 Nuclear Data

▪ Independent work by K. Manabe, A. Endo and K. F. Eckerman shows 

the impact of ICRP 107 as replacement for ICRP 38 nuclear decay 

data

▪ Internal dose coefficients have not been updated by ICRP



Impact of ICRP-107 vs ICRP-38 on ICRP-72 Inhalation DCF
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Source: K. Manabe,A. Endo and K. F. Eckerman, Impact of the New Nuclear Decay Data of ICRP Publication 107 on 

Inhalation Dose Coefficients for Workers. Radiation Protection Dosimetry (2010), Vol. 138, No. 3, pp. 245–250
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Conclusion

▪ Implementation of US EPA FGR15 external dose coefficient in 

MACCS would align MACCS with

• Latest radionuclide decay data

• Latest ICRP Recommendations

• Latest modelling

▪ Consideration should be given to ICRP 72 modified internal dose 

coefficient based on ICRP 107

▪ Age-dependent dose coefficient files could be built from these two 

sources



Questions?



Thank You!

Contact me at

Richard.Moffett@calian.com


