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Introduction

| L The Internal Dosimetric Analyser (IDA) is a Microsoft Excel® based platform that uses the ICRP
| | o Occupational Intakes of Radionuclides series data to provide information and derived calculations useful
: INTERNAL DOSIMETRIC ANALYSER Navigation for the interpretation of internal dosimetric measurements.

4 Select the single radionuclide, exposure patlhwa'.f,l the tissue, organ or excreta and the bioassay method Ccoctficients and intakes
: Sl G o o STRUCTURE OF IDA
iy e IDA Is divided into two sets of worksheets: one for single radionuclides, and the second for mixtures of
" — = e e radionuclides. For laboratories that handle actinides, most solutions or sources are mixtures of actinides
3 | oA or actinides together with fission and activation products.
. Select the monitoring period tda'rrs-] for routine or confi rm at-:rlr'.r monitoring
16 Radicnuclide and e mr:::h:r:chring Asceccments o - VAL I DATION
oathway Compartment Radionuclide solubility period (days) | per year DRL(R+C) Bg/d Minimum detectable dose

e e e The IAEA Radiation Safety Technical Services Laboratory has been accredited to the ISO/IEC 17025
- standard since 2006. IDA was fully validated by testing the data integrity, the calculations, the flowchart

Am-241 Inhalation rine Berozolzs Tupe F, Citrate, FA=5E-d, 5 pm 180 zZ 3E-05
13 Air contamination | 'th nn d th
. ) HAerosols Tupe M, Oxide, chloride, FA=1E-4. 5 a g O rl S ] an e ran g e S "
Am-241 Inhalation Lrine urm 180 2 0.0E-05
= Routine ISO 27048 flowchart
Am-241 Inhalation Urine ferozols Tupe 3, Americium associated with w80 5 15E-0E

o1 plutonium axide, FA=5E-6.5 pm

CONCLUSIONS
= . .
IDA is a useful complement to validated dose assessment software such as TAURUS, AIDE,

= Multiple radionuclides

CADORmMed, etc.

Single Radionuclide Analysis Radionuclide Mixture Analysis

O Derived recording levels ® |sodose curves Aged NPP Pu/Am mix (DOE-STD-1128) and 20% enriched uranium
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with Alpha spectrometry of urine. 1 J as measured by Alpha spectrometry of a urine sample. (1] Aged spen & et 20 —
Choose solubility 1| "l Choose solubility 4] »] | Type 3 | Choose up to six radionuclides and ™ 9 by mass Choose up to six radionuclides and = % by mass
. Load mixture Save mixture lubiliti ST L Save mixture I biliti
Tahle 7 - Derived recording levels [Bg/d) for a single intake 2t T = 0 at a recording level of 0.1 m3v Table 3 - Urine measurements (Bq/d) that cause a E(S0) of 1, §, 20, 50 and 200 mSv solubilities T % by activity solumilities T % by activity
for Inhalation of Am-241 through Alpha spectrometry of urine. as afunction of time after intake. B ) ) N ) ) _ -
- Add radio nuclide Reset mixture Solubility Permentage by mass Add radionuclide Reset mixture Solubility Perentage by mass
Measurement that results in a dose of:
Time after intake [d} Type M Types T“'Ej; } . - o e Radionuclide 1 | Pu238  ~| | acrsolsType m Plutonium cirate, ~| 1.49 Radionuclide 1 | u-zsa  =| | acsolstypes fazeasum | 0.18
intake m5v m&w m&w v | 200 mSv ) .
1 J4E-02 7.6E-05 Radionuclide 2 | PU-233 j | Aerasole Type M, Plutonium cltmtej 5950 Radionuclide 2 &j | Aerasols Type 5, fA=2ZE-4, 5 um j 2000
2 2 8E-03 B.5E-05 1 7EE04 | 4BE-03 | 1.58-02 | 3.88-02 | 15E01 Radionuclide 3 | Fuzan  v| [ serasols Type M, Plutonium citrate =| 288 Radionuclide 3 | u-238  »| [ merosolsTypes fa=2ze-a5um  =| 7381
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4 16E-03 3.7EO5 : e : . - . .
PU-242 - A Is Type M, Pluteni Itrate =
5 13E-03 2.8E-05 4 37E04 | 22E-03 | 7.4E-03 | 1.9€02 | 7.4E02 Radionuclide 5 | | [eerosols Type m. Plutanum crtate ¥ 4.00
5 1.0E-03 2 1E05 5 28604 | 17603 | 5.56-08 | 1.4E02 | 5.5E-02 Radionuclide 6 | Am-241 -| [ aerasols Type M. Oxide, chionide. f 7| 270
7 BOE-08 1.6E05 & 21E04 | 1302 | 4.2E-02 | 1.1E-02 | 4.2E-02 Confim milxture | Total [3) 100,00 Confim mixture Total [3) 100,00
B E.RE-04 1.2E-05 7 16E04 | 95E-04 | 3.3E-02 | 8.2E-402 | 3.3E-02
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10E05 + X ] T 1-e e Calculate DRLs
E 10E0d = <1 ey
[ 1 Data sheet for routine or confirmatory monitoring for Data sheet for routine or confirmatory monitoring for
10E06 + e —— EEE— 10E06 TR FE e T inhalation of "Aged spent NPP fuel". inhaktion of "20% enrichmant".
1 10 100 ] 1 10 10
Time after intake (days) Time afterintake jdays) Gamma —
Alpha spectrometry Beta LSC Alpha spectromet Beta L5SC
spectrometry e b spectrometry
Radionuclide| Pu-238 Pu-241 Am-241 Radionuclide U-234 1J-235
Pathway Inhalation Inhalation Inhalation Pathway Inhalation Inhalation
. . . . . - Aerosols Type M, Aerosols Type M, Aerosols Type M,
O |1SO 27048 routine monitorin ® |SO 27048 special monitorin soubly| Puenium i, | Pt cie O e 1= sy <
plutonium tr-butyk plutonium tri-butyl- 4, 5um 4, 5um 4,5um
Manitaring period Monitoring pericd
(days) 180 | 180 180 Pl 150 =] 180
&-_} Code Versbon Darte Page of jpages k_‘) Code WErshon Darte Page ot pages Drganfatcrm| Urine = Urine Urine ;I Organ,l’atcreﬁl Urine = Lungs ;I
IAEA 10 2 202202-28 15 24 IARA D& 2 2022-02-28 19 24 MDA 3.20E-4 Bg/d 6.14E-2 Bg/d 1.44E+1 Bg/d MDA 3.20E-4 Bo/d Not requested 450E+0 Bq
Procedure for the assessment of doses - routine individual monitoring for Procedure for the assessment of doses - SPECIAL individual monitoring for DRL{R-+C) mixture DRL{R+C} mixture
Inhalation of Pu-239 using Alpha spectrometry on urine samples. Inhalation of Am-241 wing Alpha spectrometry on urine samplas, " f‘:"_ 0.1 mSw 11E-5 Bg/d 3.7E-4 Bo/d 1.0€-5 Bq/d for 0.1 mbv 17E-5Bg/d S.8E-3Bq
recording level. recording level,
Choose solubility 4 I * | Type F Choose solubility 4| » I | Type M Minimum Minimum
1.4E+HD m&% 2. 2B+0m5 B.9E+4 m5 -
detectable dosal meav m.av meav det ble dose 9.5E-1 m&v 3.59E+1 m&w
mSv per mBg/d in mSv per mBg/d in mSw perBgin m&v per mBg,/din mSv per Bg in
Urine measurement Monitoring period [days) Urine measurement Time after intake [days) Urine Urine Urine Urine Lungs
1 || meqa -] 250 || mBg/d -| [ s -] 4.50E+00 134601 4.78E+03 2.93E+00 8.56E+00
L ' Analysis Alpha spectrometry gives lowest MDD, Gamma spec quicker. Ana lysis Alpha spectrometry gives lowest MDD, Gamma spec quicker.
- Got STEF 1 Gotoadpert o - N — X _
STEF 1 oto Wound or Isodose curves for a SPECIAL monitoring assess ment after a single Inha lation of lsadose curves for a SPECIAL monitoring assessment after a single Inhalation of
. specdial EE Yos evaluation n t NPP fuel", "20% enrichment”,
Interval anl:l_ method M P L decorporation therapy? Aged spen enrirhmen
appropriata? manftorng Choose spectrometry 4] #] | Alpha | Choose spectrometry 4| #] | Alpha |
J Table 11 - Urine measurements [mBg/d) that cause a E[SO)of 1, &, 20, 50 and 200 mSv Table 11 - Urine measurements (mBq/d) that cause a E[50) of 1, &, 20, 50 and 200 mSv
ﬂ M as afunction of time after intake. as afunction of time after intake.
| Choose bioassay for step 2 | Choose bioassay for step 2 5F Measurement that results in a dose of: Measurement that results in a dose of:
Previous Intakes? - | Time after Time after
: ] True 24 hour sample - 11 . ] True 24 hour sample - 11 . >
g intake [d} 1 mSv & mSv 20mS5v | 50 mSv | 200 mSwv intake [d) 1 mSv & mSwv 20mSv | 50 mSv | 200 mSv
1 90E01 | 54E+00 | 1.86+01 | 4.56+01 | 1.BE+02 1 42E+01 | 25E+02 | B.3E+02 | 2.1E+03 | B3E+03
STEF 2 2 17E+00 | 10E+01 | 3.4E+01 | 3.4E+01 | 3.4E+02 2 B2E+00 | 37E+01 | 1.2E+02 | 3.1E+02 | 12E+03
Value significant? — Ho —p O ocument - . 3 17600 | 10+01 | 2.46+01 | B.46+01 | 3.4E+02 3 20E+00 | 1.2B+0d0 | 3.96+01 | 2.86+01 | 3.9E+02
STEF 2 Diocument 4 14800 | 86E+00 | 2.96+01 | 7.26+01 | 2.9E+02 4 15E+00 | 92E+00 | 3.1E+01 | 7.7E+01 | 3 AE+02
e astl ;E!.""E”t Walue significant Mo —®™  measurement 5 1.2E+00 | 72E+00 | 2.4E+01 | 6.0E+01 | 2.4E+02 5 14E+00 | B3E+00 | 2.8E+01 | 6.36+01 | 2.BE+02
im=vi =0T 2 {msw) & 99E01 | 5oE+00 | 2.06+01 | 4.96+01 | 2OE+02 & 13E+00 | 7HE+00 | 2.6E+01 | 6.6E+01 | 26E+02
i I:l 7 32601 | 49E+00 | 1.66+01 | 4.1E+01 | 16E+O2 7 12E+00 | 7400 | 2.56+01 | 6.2E+01 | 25E+02
* I:l 2 TJOED1 | 426400 | 1.40+01 | 3.56+01 | 14402 2 12E+00 | 70E+00 | 2.36+01 | 5.BE+01 | 2.3E+02
Previous intakes? u._'___./‘—— 9 53E01 | 356400 | 1.26+01 | 2.96+01 | 12E+02 9 11E+00 | 66E+00 | 2.2E+01 | 5.5E+01 | 2.2E+02
STEF 3 Yos 10 5.3E01 | 3.2E+00 | 1.1E+00 | 2.7E+01 | 11E+02 10 10E+00 | BAE+00 | 2.06+01 | 5.1E+01 | 2.0E+02
£(30) calculatad on basis of default models l 15 37601 | 22E+00 | 7.5E+00 | 1.96+01 | 7.5E+01 15 SOEQL | 48E+00 | 1.6E+01 | 4.0B+01 | 1EE+02
and assumptions of exposure conditions 20 mSv curves for Inhalation of Am-241 "Type M" and "Type S" as STEF 3 30 28601 | 176400 | 5.7E+00 | 1.46+01 | B.7EHIL 30 SOE01 | 30E+00 | 9.96+00 | 2.56+01 | 39+
. . - iz ! 45 2.6E-01 16E+00 | 5.2E+00 | 1.36+01 | 5.2E+01 45 4 2E01 Z5E+00 | 8.3E+00 | 2.1E+01 | B3E+D1
3100 mSv measured in Urine . E50) calculated on basis of
default modsls = 24E01 15E+00 | 45e+00 | 1.26+01 | 4.9E+01 &0 3.BED1 23E+00 | 7.6E+00 | 1.9E+01 | 7.6E+01
1.0E+00 Ab ST iR s 90 22E01 | 13E+00 | 4.4E+00 | 1.1E+01 | 44E+01 90 34E01 | 20B+00 | 6.7E+00 | 1.7E+01 | B7E+0L
| e ExskEcEEE GRS S 111E+01| mSv 100 21601 | 136+00 | 4.36+00 | 1.16+01 | 43E+01 100 33601 | 206+00 | 6.66+00 | 1.66+01 | B6E+D1
l..\
o
A T 10801 Es — ‘ Isodose curves for Inhalation of " Aged spent NPP fuel” as Isodose curves for Inhalation of "20% enrichment” as measured by
g H measured by a spectrometry on Pu-238 in Urine. o spectrometry on U234 in Urine.
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potentially excesded? I:l Choose spectrometry 4 I p] | Gamma | Choose spectrometry | 4 I b] | Gamma |
- Uri Table 11 - Lung measurements that cause aE(50) of 1, &, 20, 50 and 200 mSv
Farthe [AEA IML go directly ta j ll Table 11 - Urine measuremenE[E-q,.f'd:lthat.causeaE.[EI}:qu 1, & 20, 50 and 200 mSv Z [E'EI:' : ['3':'
as a function of time after intake. as afunction of time after intake.
expert assessment to @lculate dose
- . - Measurement that results in 2 dose of Measurement that results in a dose of:
varying AMAD and salubility using - - STEF & Yos Time o T T
dose assessment saftware. S With measurament . i intake(d) | 1mSv | &mSv | 20mSv | 50 mSv | 200mSv
Measurement o intake (d) 1 mSv EémSv | 20mSv | 50 mSv | 200 mSv B v
, | uncertainties annual dose
and dose {m5v) limits potentially @ Far the |AEA IML ga directly ta . 1 40E02 | 24602 | 21602 | 2oE01 | 21E01 E 16601 [ SSE0L | 3.3E+00 | 8.2E+00 | 2.3E+01
|:| exceaded? expert assessment te caloulate 2 34E03 | 21E-02 | E.9E02 | 1.7E-01 | B3ED1 2 16601 | 3.6E-01 | 3.28+00 | 2.06+00 | 2.2E+01
dose varying AMAD and salubility G0 TO EXFERT ASSESSIVIENT 3 2703 | 16E-02 | 5.4E400 | 1.3E-01 | 5.4E01 3 16E01 | 9.4E-01 | 3.1E+00 | 7.8E+00 | 3.1E+M
ﬂ ﬂ usingdose assessment saftware. 4 1903 | 126-02 | 39602 | 9702 | 39ED1 4 15E01 | 92600 | 3.1E+00 | 7.7E+00 | 3.1+01
G0 TO EXPERT A5SESSMENT 5 15603 | S0E-03 | 3.0B-02 | 7.5E-02 | 2.0E-01 5 15e01 | 3.1E01 | 3.0e+00 ( 7.6E+00 | 3.0E+01
E 12E03 | 72E-08 | 2.4E-02 | 6.0E-02 | 24ED1 ] 15601 83600 | 3.06#00 | 7.4E+00 | 3.0E+01
Yes 7 9RED4 | STE-02 | 19607 | 4807 | 19601 7 15601 | 8.8E-01 | 2.56+00 | 7.3E+00 | 296+
= 2 2.1E-04 | 48E-02 1.6E-02 | 4.0E-02 | 16E-D1 8 15E01 | 3360 296+00 | 7.36+00 | 296+
STEF 7 g ESED4 | 41E-02 | 1.4E00 | 2.4E-00 | 14ED1 g 14801 | 86E-01 | 2.36+00 | 7.2E+00 | 25E+01
Fassible to decrease uncertainty with 10 BOED4 | 36E-02 | 1726407 | 3.06-02 | 12E-0 10 14E01 | B86E-01 | 2.56+00 | 7.2E+00 | 2.9+
available case specific information ? 15 47E04 | 25602 | B 4E02 | 2.1E402 | B.4E0? 15 14601 | 836010 | 2.8+00 | 6.96+00 | 2.BE+01
ﬂ ﬂ 30 I0F04 | 18E-02 | 6.0642 | 1.56407 | GOEOD? 30 13601 | 80B-01 | 2.7+00 | 6.6E+00 | 2.7E+01
45 25604 | 15E-03 | 5.1E-02 | 1.3E-02 | S.1E-OD2 45 13E01 | 78E01 | 2.66+00 | 6.5E+00 | 2.6E+O1
h) 24F04 | 14602 | 4.8E402 | 1.2E402 | 48ED? B0 12601 | 75600 | 2.56+00 | 6.2E+00 | 2.5E+01
re Documant 90 21FE04 | 13E-02 | 42402 | 1.0602 | 42E02 90 12E01 | 70B-01 | 2.36+00 | 5.86+00 | 2.3E+01
measuremeant, 100 1904 | 126-08 | 3.96-03 | 9.7E-02 | 3.9E-02 100 1201 | 70E-01 | 2.36+00 | 5.8E+00 | 236+
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