ASSESSMENT OF OCCUPATIONAL EXPOSURE
DUE TO INTERNAL RADIATION SOURCES

UNIT 10
ICRP/OIR DATA VIEWER.
SOFTWARE FOR INTERNAL DOSIMETRY



ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

LECTURE CONTENT

ICRP/OIR DATA VIEWER. Electronic Annex of OIR Publications Parts 1-5.

TAURUS - Sofware using ICRP/OIR Models (ICRP Publication 103)

IDEA PLUS - Sofware using ICRP/OIR Models (ICRP Publication 103)

CADOR MED - Sofware using ICRP/OIR Models (ICRP Publication 103)

Software for internal dosimetry based on ICRP Publications 60/78/119



ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

ICRP/OIR DATA VIEWER. Electronic Annex of OIR Publications Parts 1-5

v" The ICRP/OIR (Occupational Intakes of Radionuclides) Data Viewer is a
freely downloadable electronic supplement which includes all radionuclides from
the OIR Parts 2, 3, and 4 combined (when published, the electronic supplement
to OIR Part 5 will supersede it).

v'Last version of OIR Data Viewer for ICRP Publications 134 (OIR Part 2), 137
(OIR Part 3) and 141 (OIR Part 4): v4010419 2019 July 30:

https://journals.sagepub.com/doi/suppl/10.1177/ANIB_48 2-3

v' The OIR Data Viewer can display:
= Dose per intake (dose coefficients)
= Dose per content functions,
= Content for specified doses,
= Content per intake - Reference Bioassay (retention/excretion) functions.

ANNALS OF THE

PUBLICATION 141

Occupational Intakes of
Radionuclides: Part 4




ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

 |CRP/OIR DATA VIEWER. Electronic Annex of OIR Publications Parts 1-5.

v'Using the Latest ICRP Dose Coefficients: ICRP’s Data Viewer, IDEAplus, and TAURUS
https://www.icrp.org/page.asp?id=483

v' The Occupational Intakes of Radionuclides (OIR) series of publications is (almost) complete, the full set of
internal dose coefficients for occupational exposures is (nearly) finished.

v" ICRP Publication 130 Occupational Intakes of Radionuclides Part 1 lays out the methodology.

v' OIR Part 2, Part 3, Part 4 and Part 5 provide coefficients for different sets of radionuclides.
= Part 5, focuses on radionuclides less often encountered, and will complete this series.

v’ Third-party software that uses ICRP’s latest data is available.



ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

 ICRP/OIR DATA VIEWER. Electronic Annex of OIR Publications Parts 1-5.
= Occupational Intakes of Radionuclides (OIR) — Parts 1-5

o ICRP Publication 130 — OIR Part 1 (2015). Generic principles, monitoring + revised HRTM
o ICRP Publication 134 — OIR Part 2 (2017). H, C, P, S, Ca, Fe, Co, Zn, Sr, Y, Zr, Nb, Mo, Tc

o ICRP Publication 137 — OIR Part 3 (2017)

Ru, Sb, Te, I, Cs, Ba, Ir, Pb, Bi, Po, Ra, Th, U and Rn (dose coefficients for radon derived using
biokinetic and dosimetric models)

o ICRP Publication 141 — OIR Part 4 (2019)
La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, YD, Lu, Ac, Pa, Np, Pu, Am, Cm, Bk, Cf, Es, Fm

o ICRP Publication - OIR Part 5 (in press): Be, F, Na, Mg, Al, Si, Cl, K, Sc, Ti, V, Cr, Mn, Ni, Cu, Ga, Ge, As,
Br, Rb, Ag, Cd, In, Sn, Pt, Au, Hg, Tl, La, Hf, At, Fr, Se, Rh, Pd, W, Re, Os and noble gases Ne, Ar, Kr, Xe



ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

« OCCUPATIONAL INTERNAL DOSIMETRY - OIR DATA VIEWER

Last update: Electronic Annex ICRP Publication 141 https://journals.sagepub.com/doi/suppl/10.1177/ANIB_48 2-3

Sin
Dose per Intake Dose per Content & Reference Bioassay Functions
Intake Parameters Displayed Data
Radionuclide (@) Dose per Content Function
Co 60 Gzl &2 2 82 | () Content for the Specified Dose 1 B mSw
Route of Intake () Content per Intake (Reference Bioassay Function)
Inhalation
Committed Effective Dose per Predicted Content in an Organ or
Material Excreta Sample (Dose per Content Functions z{t}). SwBqg
= = — Urine Faeces . ~
A Is T F. Cobalt nitrat: hloride, fa=0.1
erosols Type F, Cobalt nitrate, chloride, fa hd e, dEE “gﬂg'e (24-hour | (24-hour A"?::Ettf“’ Lungs
AMTD/AMAD, pm ¥ sample) sample)
5 M 0 5 1E-9 - - - 5 1E-
0.041667 5 2E-9 - - 15E-8 5 8E-
0.083333 5 3E-9 = = 14E-8 6.3E-
wE EE
0.125 5 4E-9 - - 1.3E-8 6. 8E-
1E2 0.25 5 6E-9 - - 11E-8 8 1E-
&g 0.375 5 8E-9 - - 1.0E-8 9 3E-
= 1E1
2_ 0.5 6.0E-9 - - 9.5E-9 1.1E-
2 150 0.625 6. 2E-9 - - 9 2E-9 1.2E-
S 1E-1 0.75 6.6E-9 - - 9.2E-9 1.3E-
=
é 1E2 0.875 6.8E-9 - - 9.3E-9 1.5E-
£ B 1 T2E-9 1.3E-7 5 3E-8 9.6E-9 1.7E-
=3 1E-3 W B Whole Body 1.125 7.6E-9 - - 1.0E-8 1.9E-
g 1E-4 W A Urine(24-hour sampls) 125 8 1E-9 _ _ 11E-8 5 1E—
B e - g : ;ﬁ_e'ﬁtf“‘:ﬂ;“mp'el 1.375 8.7E-9 = = 11E-8 2 AE-
= g imentary Tras g
S I ® Lungs* == 9.4E-9 = = 1.2E-8 2.7E-
% 1E-8 ¥ <« Skeleton® 1.625 1.0E-8 - - 1.3E-8 3.0E-
E 28 - I Liver* 1.75 1.1E-8 - - 1.5E-8 3.3E-
a - 1.875 1.2E-8 - - 1.6E-8 3.7E-
= ] 2 1368 31ET 17E8 18E8 41E
1E-8 225 1.6E-8 - - 2 3E-8 5.0E-1
oo 0.1 1 1w 100 1000 1E4 1E5 = o= - - = - - -
Time, days < >
*See the Key Term help for the explanation




ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

* |ICRP Electronic Annex /OIR DATA VIEWER Select Intake scenario:

v'Radionuclide
v'Route of Intake (inhalation,...)

v'Material: Absorption type
oute of Intake ©) Content per Intak rence Bioassay Function * p yp ]
- Commited Efective Doss per Predicted Content i an Organ or | chemical compo und and f
Material Excreta Sample (Dose per Gontent Functions z(t)), SvBgq A
Aerosols Type F. Cobalt nitrate. chloride. fa=0.1 h Time, days | Whole (ZLJ:‘.::L,, (;ffjj, morEEy || ] - / 1 1
AMTD/AMAD, pm Bedy sample) | sample ) Tract artlc e Slze Hm
5 w 0 5 1E-9 - - - 5 1E-
0.041667 52E-9 1.5E-8 _BE-t
= 1 < Loy 0.083333 5.3E-9 - - 1.4E-8 6.3E-%
0.125 54E-9 - - 1.3E-8 6. 8E-{
1E2 ¥ _BE- = 1E-8 E-
g 0.375 5.8E-9 - - 1.0E-8 9.3E+ -
e mEI Select type of data to be displayed:
2 6.2E-9 - - 9.2E-9 1.2E-7 L]
§ 0.75 6.5E-9 - - 9.2E-9 1.3E-
i e e e v'Dose per Intake e(50) SvBqg*
§ 1 7 2E-9 1.3E-7 53E-8 9. 6E-9 1.7E-1 p q
z 1.125 7 6E-9 - - 1.0E-8 1.9E-
§ 1.25 B8.1E-9 - - 1.1E-8 1E-T
'§ 1.375 B8.7E-9 - - 1.1E-8 24E-1 -
0 71 O B v'Dose per Content z(t) function
% 1.625 1.0E-8 - - 1.3E-8 3.0E-7
E 1.75 1.1E-8 - - 15E-8 3 3E-1 g
L o B o v'Content for the specific dose
N 2 1.3E-8 31E-T 1.7E-8 1.8E-8 4 1E-1
225 1.6E-8 - - 2 3E-8 5 0E-1 - -
e e T S (selectthe dose in mSv)
XSeethe Key Term help for the explanation

e = B H & EFy e o v'Content per Intake m(t) Reference
Bioassay (retention/excretion)
functions




ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

* |CRP Electronic Annex /OIR DATA VIEWER

G x
Dose per Intake Dose per Content & Reference Bioassay Functions @ =
Intake Parameters Displayed Data
Radionuclide (® Dose per Content Function
Co w 60 v =3 s s Select I ntake scenario: () Content for the Specified Dose 1 2 mSy
Route of Intake ‘/ RadlonUCIide () Content per Intake (Reference Bioassay Function)
Inhalation w
1 1 Committed Effective Dose per Predicted Content in an Organ or —
Material ‘/ ROUte Of Intake (Inhalatlon, oo ) Excreta Sample (Dose per Content Functions z(t)). SwBg =
: ; — 1 . 1 Urine Faeces . -~
AMerosols Type F, Cobalt nitrate, chloride, fa=0.1 I v Matenal Absorpt|0n type’ Time, days Vgs{?le (24-hour (24-hour f-\l|_||'_nenl.*ary Lungs
AMTDYAMAD, pm 0 ¥ sample) sample) rac
5 . chemical compound and f, 0 siEs - 3 - 5aEx
. . 0.041667 5 2E-9 - - 1.6E-8 5 8E-
v Particle size (AMTD / AMAD) um - - : . .
IWIE‘ =" u 0.083333 5.3E-9 1.4E-8 6.3E-
0.125 5 4E-9 - - 1.3E-8 6.BE-
1E2 0.25 5 6E-9 - - 1.1E-8 B8.1E-
@ = 0.375 5 8E-9 - - 1.0E-8 9. 3E-
“ 0.5 6.0E-9 - - 9. 5E-9 1.1E-
E 1= 0.625 6.2E-9 - - 9.2E-9 1.2E-
§ 1E-1 0.75 6.5E-9 - - 9.2E-9 1.3E-
é == 0.875 6.8BE-9 - - 9.3E-9 1.5E-
E B 1 T.2E-9 1.3E-T 5 3E-8 9.6E-9 1.7E-
g 1E-3 ¥ B “WholsBody 1125 7 6E-9 = - 1.0E-8 1.9E-
g 1E-4 I Urine (24-hour sample) 125 8 1E-9 _ ~ 1 1E-8 2 1E-
E [V W Faeces (24-hour sample) 1375 8 TE-9 — _ 1 1E-8 2 AE—
= 1E-5 - ¥ % Alimentary Tract* =
E v @ Lungs® 1.5 9 4E-9 - = 1.2E-8 2.TE-
E 1E-6 [ - Skeleton® 1.625 1.0E-8 - = 1.3E-8 3.0E-
= o = » Liver 175 11E-8 = - 1.5E-8 3.3
E » - =
S ea * 1.875 1.2E-8 - - 1.6E-8 3.7E-
| | | 2 1.3E-8 31E-T 1.7TE-8 1.8E-8 4 1E-
1E-9 225 1.6E-8 - - 2.3E-8 5.0E-1
0.01 0.1 1 10 100 1000 1E4 1ES p— — e —— —

*See the Key Term help for the explanation




ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

* ICRP Electronic Annex /OIR DATA VIEWER - DISPLAYED DATA

i x
Dose per Intake Dose per Content & Reference Bioassay Functions @ =
Intake Parameters Displayed Data
Radionuclide . . (® Dose per Content Function
Co w 60w K v Cu v Example 1. RadlonUC"de GOCO () Content for the Specified Dose 1T = mSw
Routs of Intaks v'Dose per content z(t) Sv/Bq displayed ) Content per Intake (Reference Bioassay Function)
Inhalation =« - -
I / I ntake scenario: Inhalatlon Of Committed Effective Dose per Predicted Content in an Organ ar —s
Material Excreta Sample (Dose per Content Functions z(t)). SwBg =
Aerosols Type F, Cobalt nitrate, chloride, fa=0.1 a,erOSOIS Type F CObaIt nltrate fA =O 1 Whole JrE FEEEes Alimentary =
! ! ! Time, days Body (24-hour (24-hour Tract* Lungs
AMTDYAMAD, pm . H — sample) sample)
s particle size AMAD= 5 um . —— . . - —
0.041667 52E-9 - - 1.5E-8 5 8E-
L £ o Loy 0083333 | 5.3E9 - E 1TiES 6301
0.125 5 4E-9 - - 1.3E-8 6.BE-
1E2 0.25 5 6E-9 - - 1.1E-8 8.1E-
a = 0.375 5 8E-9 - - 1.0E-8 9. 3E-
=
“ 0.5 6.0E-9 - - 9. 5E-9 1.1E-
= =
= 1E0 0.625 6.2E-9 - - 9.2E-9 1.2E-
S 11 0.75 6569 - - 92E9 | 13E-
B
z == 0.875 6.8E-9 - - 9.3E-9 1.5E-
E B 1 T.2E-9 1.3E-T 5 3E-8 9.6E-9 1.7E-
5 1E-3 ¥ B WholeBody 1125 7 6E-9 - - 1.0E-8 1.9E-
2 = ¥ A Urine(24-hour sample) 125 81E9 - - 1.1E-8 2 1E-
E ¥ ¥ Faeces (24-hour sample) 1.375 8.7E-9 = = 1.1E-8 2 4E-
3 1E-5 - I'g : E'J';”;;‘a“‘ Tract 15 9 4E-9 B B 1.2E-8 27E-
E 1E-6 [ - Skeleton® 1.625 1.0E-8 - = 1.3E-8 3.0E-
E o = = » Liver 175 11E-8 = - 1.5E-8 3.3
o n * 1.875 1.2E-8 - - 1.6E-8 3.7E-
= [ 2 13E-8 31E7 17E-8 1.8E-8 41E-
1E-8 225 1.6E-8 - - 2. 3E-8 5.0E- -
0.0 0.1 1 10 100 1000 1E4 1EE _— —— — ———
Time, days = 2
*See the Key Term help forthe explanation




ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

* ICRP Electronic Annex /OIR DATA VIEWER - DISPLAYED DATA

T

o] =
Dose per Intake Dose per Content & Reference Bioassay Functions Radon @
) ) Intake Parameters | || Displayed Data
Radionuclide () Dose per Content Function
Co w 60 v ST T Example 2 GOCO () Content for the Specified Dose 1 B mSw
. . ® Content per Intake (Reference Bioassay Function)
Route of Intake v Content per intake m(t): Reference
Inhalation w
1 1 Content in an Organ or Excreta Sample per Intake (Reference
e Bioassay (retent/excret) function L, organ or Excreta Sample per Intalc &
Aerosols Type S, Cobalt oxide, FAP, PSL, fa=1E-3 \/ I nhalation Of 60CO aerOSOIS Type Whale Urine Faeces Alimnontary “
Aerosols Type F, Cobalt nitrate, chloride, fA 0.1 . B Time, days Body (2¢‘h‘?“" (Ztl—ht?ur Tract™ Lungs
~Serosale Tupe i A S, cobalt oxide, f, =1E-3, particle sample) | samee)
r . 0.041667 8.1E-1 - - 2 8E-1 T.6E-
Size AMAD= 5 “m 0.083333 5.0E-1 B B 3.2E-1 72E-:
- - 0.125 7.9E-1 - - 3.4E-1 6.9E-
0.25 7_6E-1 - - 4 1E-1 6_5E-
1E0 0375 7 4E-1 - - 4 6E-1 6.4E-
B 0.5 T 2E-1 - - 4 9E-1 6_3E-
0.625 T.0E-1 - - 5.0E-1 6_3E-
1E-2 075 6.TE-1 - - 5.1E-1 6_3E-
0.875 6.5E-1 - - 5.0E-1 6_2E-
L=
< 183 1 6AE-1 33E4 B5E-2 4.9E-1 6.2E-
E% 1E.4 1.125 5.BE-1 - - 4. TE-1 6_2E-
%' % B Wholz Body 1.25 5 4E-1 - - 4 5E-1 G-.ZE—f
£ 1E6 ¥ A Urine(24-hour sample) 1375 5 1E-1 = - 4 2E-1 6 1E-
8 v W Faeces (24-hoursample) 1.5 4 TE-1 - - 3.9E-1 6.1E-:
5 &8 ¥ # Alimentary Tract* 1.625 4.3E-1 - - 3 6E-1 6.1E-
IS * [v & Lungs* - - - - -
o e %, i e 175 4 0E1 B B 3.2E1 6.1E~
Ird Livers 1.875 3 6E-1 - = 2 9E-1 6.0E-:
1E-8 2 3.3E1 1.4E-4 2.TE-1 2 6E-1 6_0E-
225 2.TE1 - - 21E1 6_0E-
= 25 2 2E1 - - 1 6E1 5 9E
— 2.75 1.BE-1 . = 1.2E-1 5 9E~
0.01 0.1 1 10 100 1000 1E4 1E56 3 1 AF-1 8 NFE-A 1-8F-1 9 ?2F-2 5 9F- ™
Time, days < >
*See the Key Term help forthe explanation 10




ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

ICRP Electronic Annex /OIR DATA VIEWER - DISPLAYED DATA

H

Dose per Intake

Dose per Content & Reference Bioassay Functions Radon

Radionuclide

Co w 60

b

K w W -

Intake Parameters

Route of Intake

Inhalation

Example 3: €°Co
Content (Bq) for Specified Dose: 1 mSv

() Dose per Content Function

(® Content for the Specified Dose

Displayed Data

1 = mSv

() Content per Intake (Reference Bioassay Function)

Content in an Organ or Excreta Sample Associated with the

i

Material Specified above Committed Effective Dose (1 mSv), Bq
= A . ~
Aerosaols Type M, All unspecified forms, fa=2E-2 I nhalatlon Of GOCO aerOSOIS,Type M y Whole Urine Faeces Alimentary
ANITOIAMAD, prm L. Time, days Body (24-hour (24-hour Tract* Lungs
. all unespecified forms, f, =2E-2, sample) | sample)
. . 0.041667 | 1.3E+5 = = 4 5E+4 1.2E+
part|C|e size AMAD= 5 pm 0.083333 | 1.3E+5 - - 51E+4 | 11E+
L E T 0125 13E+5 - - 55E+4 | 11E+
= 0.25 1.2E+5 - - 6.5E+4 1.0E+
= B8 0.375 1.2E+5 - - 7.2E+4 9 7E+
E = 0.5 1.2E+5 = = 7 7E+4 9 5E+
‘s 0.625 1.1E+5 - - 8.0E+4 9 3E+
L=]
S 184 075 1 1E+5 - - B1E+4 | 9 1E+
§ = 0.875 1.0E+5 - - B.OE+4 | 90E+
= 1 9. 8E+4 1.1E+3 1.4E+4 7.8E+4 8.8E+
£ B2 1125 9.3E+4 - - 75E+4 B.TE+
E - -
E _— [ B WnoleBody 1.25 8.7TE+4 71E+4 8.6E+
E [ A Urine(24-hour sample) 1.375 8.1E+4 = E 6.6E+4 B.5E+
g 15D ¥ ¥ Faeces (24-hoursample) 15 T 5E+4 - - 6.1E+4 8 4E+
= = ¥ & alimentary Tract® 1.625 6.9E+4 = 2 5 6E+4 B.3E+
Z *
= [¥ @ Lungs 175 6AE+2 B - 5E1E+4 | B82E+
= 1E-2 [V 4 Skeleton®
e I Livers 1.875 5 BE+4 - = 4 BE+4 8 2E+
= =z z 5 3E+4 4.5E+2 4. 2E+4 41E+4 B.1E+
3 225 4 AE+4 - - 3.3E+4 | B.OE+
= TE4 25 3 BE+4 - - 25E+4 | T9E+
5 . 275 3.0E+4 - - 19E+4 | 7.8E+
0.0 o1 10 100 1000 1E4 1E& a3 2 EF+4 2 RE+2 2 AFE+4 1 AF+4. 7TIF+ ™
Time, days < >
*Seethe Key Term help forthe explanation

11



ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

* |ICRP Electronic Annex /OIR DATA VIEWER - DISPLAYED DATA

Example 4: 9Co
v'Dose per Intake (dose coefficient) e(50) Sv/Bq 4
v'Inhalation of °Co aerosols, Type M, all unespecified forms, f, =2E-2, AMAD= 5 um

Radon (7] H :

Dose per Intake Dose per Content & Reference Bioassay Functions

Radionuclides | Materials
Units| Sv /| Bq w

= Element |Radionuclide | Route of Intake Material AMTD/AMAD. | Dose Cosfiicient &(50),
pm SwiBg
| Co | Co60 | Inhalation |Aerosols Type M. All unspecified forms, fi=2E-2 vl 5 6.2E-9 |

Example 5: 234U Dose per Intake (dose coefficient) e(50) Sv/Bq

Inhalation of aerosols, AMAD= 5 um —
Materials: Type F, Type M, Type S, Intermediate F/M and M/S

TTTC w lIr Bq L
= Element |Radionuclide | Route of Intake Material AMTD/AMAD, [ - Dose Coeflicient e(50),
pm SwiBg
3 L J-234 Inhalation | Aerosols Type F, Uranium hexafluoride, uranyl tributyl-phosphate, f=2E-2 W 5 2.5E-7

- Aerosols Type F, Uranium hexafluoride, urany! tributyl-phosphate, fa=2E-2
Aerosols Type M, Uranyl acetylacetonate; depleted uranium aerosols from use of kinetic energy penetrators; vaporise

Aerosols Type S, fa=2E-4
Aerosols Intermediate Type FAM: Uranyl nitrate, uranium peroxide hydrate, ammonium diuranate, uranium trioxide, fa=

Berosols Intermediate Type MY/S: Uranium octoxide, uranium dioxide, fa=6E-4




ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

* ICRP Electronic Annex /OIR DATA VIEWER - DISPLAYED DATA

52

Dose per Inta er Content & Reference Bioassay Functions Radon @

Radionuclides | Materials

Radionuchide Ingested Material
v Soluble forms, fa=2E-2 '
U o~ | 234 ~| [~ @ 7 | L7 Relatively insoluble forms, fa=2E-3 f [ Injection
i I inhaled Material i — AMTD/AMAD, pm—
¥ Aerosols Type F. Uranium hexafluoride, uranyl tributyl-ph g el [10.001 []0.3
¥ Aerosols Type M, Uranyl acetylacetonate; depleted uranium aerosols from use of kinetic energy penetrators; vaporised uranium metal; all un []0.003 11
¥ Aerosols Type S, fa=2E-4 [Jo.01 13
¥ Aerosols Intermediate Type F/M: Uranyl nitrate, uranium peroxide hydrate, ammonium diuranate, uranium trioxide, fa=1.6E-2 [Jo.03 5
¥ Aerosols Intermediate Type M/S: Uranium octoxide, uranium dioxide, fa=6E-4 [10.1 [110
» Units [ Sv _~|/[ Bg ~ [+ Aerosols Uranium aluminide, fa=2E-3 [120
. Dose Coefficient
Material e(50) '
Ingestion, Soluble forms, fa=2E-2 3 5E-8
Ingestion, Relatively insoluble forms, f4a=2E-3 3.5E-9
Inhalation, Aerosols Type F, Uranium hexafluoride, uranyl tributyl-phosphate, f4a=2E-2, 5 pm 2 EE-T

Example 6: 234U
Inhalation, Aerosols Type M, Uranyl acetylacetonate; depleted uranium aerosols from use of

kinetic energy penetrators; vaporised uranium metal; all unspecified forms, f4o=4E-3, 5 pm 1.4E-6 Inhaled, |nJeCted or IngeSted Ma‘erials
Inhalation, Aerosols Type S, fa=2E4, & ym 1365 Dose per Intake (dose coefficient) e(50) Sv/Bq

Inhalation, Aerosols Intermediate Type F/M: Uranyl nitrate, uranium peroxide hydrate,

ammonium diuranate, uranium trioxide, fa=1.6E-2, 5 pm 41E-7

Inhalation, Aerosols Intermediate Type M/S: Uranium octoxide. uranium dioxide, foa=6E-4, 5
pm

5 5E-6

Inhalation, Aerosols Uranium aluminide, f4=2E-3, 5 um 3. 0E-6




ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

* ICRP Electronic Annex /OIR DATA VIEWER - DISPLAYED DATA

Dose per Intake Dose per Content & Reference Bioassay Functions '

(® Dose coefficients for radon gas [Rn-222 (radon) and Rn-220 (tharon)]

(_)Daoses per exposure to radon progeny for indoor workplace

\ Displayed Data

(_)Doses per exposure to radon progeny for mine

Example 7: RADON

(_)Doses per exposure to radon progeny for tourist cave

(_)Doses per exposure to thoron progeny for indoor workplace

(_)Dases per exposure to thoron progeny for mine

» B Dose coefficients for radon gas Rn-222 (radon) and Rn-220 (thoren). Committed effective e(50) doses per intake (Sv per Bq)
Dose Coefficient e(50),
Sv per Bg
Ingestion Rn-222 (radaon) 6.86E-10
Inhalation Rn-222 ({radon) 4 36E-10

Inhalation Rn-220 (thoron) 1.77TE-10




ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

* ICRP Electronic Annex /OIR DATA VIEWER — EXPORT GRAPH:

Radionuclide %°Co

v'Dose per content z(t) Sv/Bq

v'Inhalation

v'aerosols Type F,

v'cobalt nitrate,

v, =0.1,

v particle size AMAD= 5 um

Committed Effective Dose per Predicted Content, Sv/Bq

1E2

1E1

1EO0

1E-1

1E-2

1E-3

1E-4

1E-5

1E-6

1E-7

1E-8

1E-9

Time, days

100

1000

1E4

AL
1E5

v [l WholeBody

v
v Vv
v ¢
v @
v <
v

Urine (24-hour sample)
Faeces (24-hour sample)
Alimentary Tract*
Lungs*

Skeleton*

Liver*

15



ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

« TAURUS - Software using ICRP/OIR Models (ICRP Publication 103)
https://www.icrp.org/page.asp?id=483

v TAURUS supersedes the earlier IMBA (Integrated Modules for
Bioassay Analysis) suite of software modules.

v Taurus is designed to be an easy-to-use tool for standard
internal dose assessments, both prospective and
retrospective.

TAURUS
for IMBA S

Developed by Public Health }
England’s Radiation Hazards
and Emergencies Department

v Taurus can handle assessments involving up to 20 different
intakes by either inhalation (particulate or gas/vapour),
iIngestion or direct injection; and up to 2000 measurements for

e oS
Phe-protectionservices.org.uldimba E_ , a variety of bioassay quantities. TAURUS uses ICRP’s latest

data with ICRP’s permission

ICRP does not endorse, recommend, or guarantee any third-party software, and shall

not be liable for any loss or damage arising from its use. 16



ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

« TAURUS - Software using ICRP/OIR Models (ICRP Publication 103)
https://www.phe-protectionservices.org.uk/imba

v Taurus is the new internal dosimetry software developed by PHE's Centre for Radiation,
Chemical and Environmental Hazards in UK.

= Taurus implements the most recent recommendations of the International Commission on Radiological
Protection (ICRP Publication 103) and all the biokinetic and dosimetric models used for the calculation of

the effective dose coefficients in the "Occupational Intakes of Radionuclides (OIR)" series of ICRP
Publications.

= Users can use ICRP default parameter values or specify the parameter values for prospective and
retrospective internal dosimetry calculations.

v' Taurus is available since September 2020 — Email: Taurus@ phe.gov.uk

(Contact: PHE (Public Helath England, Chilton office. Internal Dosimetry Group.
Chilton, Didcot, Oxon OX11 0RQ, UK. Telephone +44 (0) 01235 822660)

17



ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

* IDEA PLUS - Software using ICRP/OIR Models (ICRP Publication 103)
https://www.icrp.org/page.asp?id=483

v" ICRP has permitted IDEA System GmbH to use
ICRP data in their commercial IDEAplus Expert
System for Internal Dosimerty.

IDEAplus
Expert System for

Internal Dosimetry

Developed by IDEA System GmbH v IDEA has developed the expert system to help users

perform all phases of incorporation monitoring and
internal dosimetry in exact agreement with ICRP
recommendations.

idea-system.com

ICRP does not endorse, recommend, or guarantee any third-party software, and shall
not be liable for any loss or damage arising from its use.

18



ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

« CADORmMed - Software using ICRP/OIR Models (ICRP Publication 103)

RS Regulatory DOse Assessment 0B
“» CADORmed . . Sy
eDF By occupational physician o~
Special monitoring Settings
Dose assessment Radionuclides Detection Limits Scattering Factors Advanced options
INTERNATIONAL ISO EURADOS et (O]
STANDARD 27048 N\
i 'S :
Annals of the ICRP Fetesn :
ICRP Publication 137 A
\Docupationsl Intekes of Rasliomuclies: Fen 2 ::‘ 2 l
RECOMMANDATIONS DE BOMNE PRATIQUE \::,-\.
SURVEILLANCE MEDICOPROFESSIONMELLE ) Radiation
DE L'EXPOSITION INTERNE AUX RADIONUCLEIDES Protect
EN INSTALLATION NUCLEAIRE DE BASE e
- "> 9 A W o ey 20
1

ICRP does not endorse, recommend, or guarantee any third-party software, and shall
not be liable for any loss or damage arising from its use. 19
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ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

« Software for internal dosimetry based on ICRP Publications 78/119 (ICRP
60 recommendations)

v IMBA — commercial software developed by PHE, UK
v AIDE - commercial software developed by Luiz Bertelli, LANL, US
v MONDAL 3 - free software developed by NIRS, Japan

v IDEA System - commercial software developed by Hasn Dorfel, Germany

20



ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

« Software for internal dosimetry based on ICRP Publications 78/119 (ICRP 60 recommendations)

v IMBA - commercial
software developed by
PHE, UK
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ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

« Software for internal dosimetry based on ICRP Publications 78/119 (ICRP 60 recommendations)

v" AIDE - Activityand Internal Dose Estimates - commercial software developed by Luiz Bertell,

LANL, US

Bickinetics Combined Help  About

x|

Activity and Dose
Calculations

Bicassay
Interpretation

Version 8.0

Al DE

ACTIVITY AND INTERMNAL DOSE ESTIMATES

Edit Models

Exit

* Activity and Internal Dose Calculations:

Calculations of activities in bioassay compartments and effective
doses for inhalation, ingestion and injection of radionuclides, for
single, several continuous and worker’s intake patterns, for infinite
or limited time under intake.

* Bioassay interpretation:

Intake and internal dose estimates can be carried out through the use of
single or multiple bioassay measurements. All estimate procedures are
in concordance with ICRP78 and IDEAS Guidelines
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ICRP/OIR DATA VIEWER. SOFTWARE FOR INTERNAL DOSIMETRY

« Softwarefor internal dosimetry based on ICRP Publications 78/119 (ICRP 60
recommendations)

MONDAL 3

http://www.nirs.gst.go.jp/db/anzendb/RPD/mondal3.php

e-mail: mondal@gst.qo.jp

MONDAL 3 was developed by National Institute of Radiological Sciences (NIRS) in Japan

MONITORING TO DOSE CALCULATION (MONDAL)

"MONDAL3" is a free, PC based software that will help users to estimate intake of radionuclides
inhaled or ingested by workers or by members of the public and resulting committed effective dose
based on measurement results of individual monitoring such as in vivo counting or bioassay
measurement.
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