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i Radiological Toolbox Utility

= Developed for NRC under contract to Oak
Ridge National Laboratory

= First developed in 2003
= Second revision issued in 2007

s Software and users’ manual available for free
download from NRC and ORNL



i Radiological Toolbox Utility (continued)

= Contains easily accessible data related to radiation
protection, shielding, and dosimetry calculations

= Radioactive decay data, biokinetic data, internal and
external dose coefficients, elemental composition of a
large number of materials, radiation interaction
coefficients, kerma coefficients, and other tabular data of
Interest to the health physicist

= EXxport the tabular data to an Excel worksheet

s Data available in user-selectable units — xRem, xCi,
XSv, XBq, etc.; eliminates need for unit conversion



i Acquiring Radiological Toolbox

Free downloads of software and users’ manual available

Link on NRC Website

= http://www.nrc.gov/about-nrc/regulatory/research/radioloqgical-
toolbox.html

Link on ORNL Website
= http://ordose.ornl.gov/downloads.html

Several other useful programs can be found on ORNL
Website
= EPA Federal Guidance Report 13 Data — ICRP72 risk & dose factors
= ICRP38 Radionuclide Constants — half-lives, particles, energies, etc.
= Others




i Software Demonstration

= [ransition out of PowerPoint to real-time,
active demonstration of software...



] Radiological Toolbox
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] Radiological Toolbox
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=, |Ingestion Adult dose coefficients (mrem / pCi) from ICRP 72 |Z||E”Z|

H-3 H-3 =
Half Life 12 35y 12 .35y
f 10BT 1.00E+00
Adrenals 1.652E-07 B.E7E-OB
rinary Bladder 1.52E-07 B.E7E-03
Bone Surface 1.52E-07 B.EVE-03
Eirain 1.52E-07 B.E7E-O8
Breast 1.52E-07 B.E7E-O8
E zophagus 1.52E-07 6.E7E-03
Stomach 1.74E-07 BEFE-O8
Small Intestine 1.52E-07 B.EVE-03
IJpper Large Intestine 1.56E-07 B.EVE-03
Lawer Large Intestineg 1.63E-07 B.E7E-03
Colon 1.59E-07 B.E7E-O8
Kidneys 1.52E-07 B.E7E-O8
Liver 1.52E-07 B.E7E-O8
Muscle 1.52E-07 B.EFE-O8
Owaries 1.652E-07 B.E7E-OB
Fancreas 1.52E-07 B.EVE-03
Red M arrom 1.52E-07 B.EVE-03
E stratrachial Ainmans 1.52E-07 B.E7E-03
Lungs 1.52E-07 B.E7E-O8
Skin 1.52E-07 B.E7E-O8 Print
Spleen 1.52E-07 B.E7E-O8
Testes 1.52E-07 B.EFE-O8
Thyriuz 1.652E-07 B.E7E-OB
Thyraid 1.52E07 E.E7E-D8 Export
Uters 1.52E-07 B.E7E-OB Ld
Remainder 1.52E-07 B.EVE-03
Effective ICRF E0] 1.56E-07 E.E7E-0S R Ok




& |nhalation 1 yr-old dose coefficients (mrem / pCi) from ICRP 72

Muclide H-3 H-3 H-3 H-3 =
Half Life 12 35 12 35y 12 35y 12 35y
Type W i W W

AbdaD 1.00E+00 1.00E+00 1.00E+00 1.00E +00
A 10BT 1HT 1CHZT 1HTO
Adrenals 4.07E-07 1.78E-11 1.78E-09 1.78E-07
Urinary Bladder 4 07E-07 1.78E-11 1.78E-09 1.78E-07
Bone Surface 4.07E-07 1.78E-11 1.78E-09 1.78E-07
Brain 4.07E-07 1.78E-11 1.78E-09 1.78E-07
Breast 4 07E-07 1.78E-11 1.78E-09 1.78E-07
E zophagus 4 07E-07 1.78E-11 1.78E-09 1.78E-07
Stomach 4 07E-07 1.78E-11 1.78E-09 1.78E-07
Small Intestine 4 07E-07 1.78E-11 1.78E-09 1.78E-07
Idpper Large Intestine 4 07E-0F 1.78E-11 1.73E-09 1.73E-07
Lower Large Intestine 4.07E-07 1.78E-11 1.78E-09 1.78E-07
Colon 4.07E-07 1.78E-11 1.78E-09 1.78E-07
Kidrneys 4.07E-07 1.78E-11 1.78E-09 1.78E-07
Liver 4 07E-07 1.78E-11 1.78E-09 1.78E-07
Muscle 4 07E-07 1.78E-11 1.78E-09 1.78E-07
O aries 4 07E-07 1.78E-11 1.78E-09 1.78E-07
Pancreas 4 07E-07 1.78E-11 1.78E-09 1.78E-07
Red tarrow 4 07E-07 1.78E-11 1.78E-09 1.78E-07
E stratrachial Ainvayz 4.07E-0F 1.78E-11 1.73E-09 1.73E-07
Lungs 4.07E-07 1.78E-11 1.78E-09 1.78E-07
Skin 4.07E-07 1.78E-11 1.78E-09 1.78E-07
Spleen 4.07E-07 1.78E-11 1.78E-09 1.78E-07
Testes 4.07E-07 1.78E-11 1.78E-09 1.78E-07
Thymuz 4 07E-07 1.78E-11 1.78E-09 1.78E-07
T hyroid 4 07E-07 1.78E-11 1.78E-09 1.78E-07 =
4 J .3




%. Inhalation 1 yr-old dose coefficients (mrem / pCi) from ICRP 72

Muclide Co-60 Co-60 Co-600
Half Life 5271y 5271 5271y
Type F | 5

AkdaD 1.00E+00 1.00E+00 1.00E+00
f 3.00E-01 1.00E-01 1.00E-02
Adrenals 2 89E-05 1.00E-04 2 7eE-04
[rinary Bladder 7.04E-05 341E-05 2 41E-05
Bone Surface 7 41E-05 5.BEE-05 1.19E-04
Birain 6. 30E-05 2.85E-05 2. 26E-05
Breast 5.159E-05 7.7BE-05 2 B3E-04
Ezophagus 7 41E-05 8.52E-05 252E-04
Stomach 7 41E-05 B.30E-05 1.44E-04
Small Intestine a.89E-05 5.REE-0R E.30E-05
|Ipper Large Intestine 9.26E-05 7.04E-05 3.52E-05
Lower Large Intestine 1.00E-04 9.63E-05 1.04E-04
Colon 9 63E-05 a.15E-05 9. 26E-05
Kidneys 2.15E-05 5.92E-05 1.15E-04
Liver 1.5EE-04 1.07E-04 211E-04
Muszcle 7.04E-05 5.159E-05 1.11E-04
Ovwaries a.52E-05 4 81E-05 4 44E-05
Fancreas 9.63E-05 a.52E-05 2 07E-04
Fed barrow B.30E-05 4 81E-05 9.63E-05
E stratrachial Ainmapsz J.07E-04 3.70E-04 3.15E-04
Lungs 7 04E-05 5.93E-04 1.81E-03
Skin 5.15E-05 2.33E-05 5.92E-05
Spleen 7.78E-05 7.7BE-05 1.96E-04
Testes 6. 30E-05 2 70E-05 1.22E-05
Thyriuz 7 41E-05 8.52E-05 252E-04
Thyroid 7.78E-05 H.93E-05 1.30E-04
terus a.52E-05 4 44E-05 363E-05




%. Inhalation 1 yr-old dose coefficients (mrem / pCi) from ICRP 72

Muclide Co-60 Co-60 Co-600
Half Life 5271y 5271 5271y
Type F | 5

AkdaD 1.00E+00 1.00E+00 1.00E+00
f 3.00E-01 1.00E-01 1.00E-02
Adrenals 2 89E-05 1.00E-04 2 7eE-04
[rinary Bladder 7.04E-05 341E-05 2 41E-05
Bone Surface 7 41E-05 5.BEE-05 1.19E-04
Birain 6. 30E-05 2.85E-05 2. 26E-05
Breast 5.159E-05 7.7BE-05 2 B3E-04
Ezophagus 7 41E-05 8.52E-05 252E-04
Stomach 7 41E-05 B.30E-05 1.44E-04
Small Intestine a.89E-05 5.REE-0R E.30E-05
|Ipper Large Intestine 9.26E-05 7.04E-05 3.52E-05
Lower Large Intestine 1.00E-04 9.63E-05 1.04E-04
Colon 9 63E-05 a.15E-05 9. 26E-05
Kidneys 2.15E-05 5.92E-05 1.15E-04
Liver 1.5EE-04 1.07E-04 211E-04
Muszcle 7.04E-05 5.159E-05 1.11E-04
Ovwaries a.52E-05 4 81E-05 4 44E-05
Fancreas 9.63E-05 a.52E-05 2 07E-04
Fed barrow B.30E-05 4 81E-05 9.63E-05
E stratrachial Ainmapsz J.07E-04 3.70E-04 3.15E-04
Lungs 7 04E-05 5.93E-04 1.81E-03
Skin 5.15E-05 2.33E-05 5.92E-05
Spleen 7.78E-05 7.7BE-05 1.96E-04
Testes 6. 30E-05 2 70E-05 1.22E-05
Thyriuz 7 41E-05 8.52E-05 252E-04
Thyroid 7.78E-05 H.93E-05 1.30E-04
terus a.52E-05 4 44E-05 363E-05
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This help file summarizes the models and elemental data describing the behavior of inhaled or ingested radionuclides. Tiikiahition Thgestion
These models were used in the caleulations of the nisk coefficients of FGE-13. The data files of the DCAL Svystem are

Fecal Excretion

Urinary Excretion

Thanks is extended to Tracv Silk and Alan Phipps of the UK National Radiological Protection Board for sharing the text of their biokinetic help file. Their assistance greatly
facilitated the development of this file.

Click to go back.



i Summary

= Invaluable resource for internal and external
dose coefficients; occupational and public

= Up-to-date dose coefficients based on
ICRP30, ICRP60, and ICRP72

= Well-documented with users’ manual and
help/information screens internal to program

= User-selectable units for data
= Export to Excel for further calculations




Questions?



