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URANIUM ICRP models solved with BIOKMOD. APPLICATIONS. The
method can be applied to the isotopes of other elements (Cs, Co, )
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= Run functions

= ICRP 66/78 U Model
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= ICRP 130/137 U Model
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o Injection: Acute

o Ingestion: Acute

St contentfl

o Inhalation: Acute and Chronic
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= Ingestion ICRP78 vs ICRP137

= Inhalation ICRP66/78 vs ICRP130/137 UO2 AMAD 5 um

m UQO2: Type S ICRP 78 vs S//M ICRP 137 Acute and Chronic
UO2. Acute Input by Inhalation
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UO2. Constant Input by Inhalation
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= Example of Application

A worker has been exposed during the last 2000 days of an intake by inhalation of radioactive
aerosols (UO2 M/S, AMAD 5) during 8 h every working day, 5 days per week 47 week per year. It is
known that the average daily intake in this area is 3.3 BqU with a standard deviation of 2.1 BqU. The

day t = 2000 ceased the incorporation. We wish estimate the 24 h- urine excretion and the correspond-

ing confidence intervals a long of the time.
e Hidden cell

e Fig 1.- Here is represented the 24 h urine excretion and the corresponding confidence interval.
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It can be observed that the confidence interval decreases dramatically after a few days without exposition. A practical consequence

is that the urine sample should be taken after at least 2 days without exposition,

e Fig2.- Assuming a random intake [NormalDistribution[3.3, 2.1]], neither week nor holidays the worker is exposed
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e Fig3.- Here is compared with constant intake with a random intake

500

1000

I
1500

I
2000



http://diarium.usal.es/qguillermo 5
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e Fig4.- Here is assumed a constant intake including confidence intervals
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o Relevant conclusions

B A constant intake can be used as a very good approximation of a variable intake as
it happens in real situation of workers exposed to the UO2 aerosols inhalation

B The Urine excretion (24-h) should be taken at least after one day (better 2 days)
without exposition

In2oy= quri[t_] =xp1[t] /. qUInhalat:i.on[t, idfAMAD5, ©.0006, 0.03, 1, 0.0005, 0] // ExpandAll // Chop;

in21= rUrPiSMb[t_] =quri'[t];

in22= 3 = rUPiSMb [X] ;
f1 = 2_;
f2 = qLungSM1([x];
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= A real case of intake estimation using the new U model
A worker that has been exposed to the uranium UO2 aerosols during the following peri-
ods: T1{06/01/1998 to 12/09/2015}, T2= {12/11/2015 to 10/29/2016}, T3: {from
01/16/2017 to 03/26/2017}, T4: { from 01/10/2018 to 03/21/2018}. During this time the
several 24 h urine samples (mBq U-234) .were taken from the worker with results shown in
the below Table We want to estimate the total intake quantity in periods T1+T2 and T3+T4

S1 T1 i1 S9 T2 to S3 T3 t3 = 84 T4 t4
1 6400 6401 6402 323 6726 6804 69 7163 70 7235

n Y2 Y3 Ya
1.76 2.23 1.54 2.09
o1 () 03 04
0.26 0.32 0.27 0.31

= The methodology
= The solution: Assumption: An input b1 from 0 to s2+T2, and b2 from s3 to s4+T4: WLSE .
o Method 1

e inputs to the program
n311= periods = {{0, 6400}, {6402, 323}, {6804, 69}, {7163, 70}}; (*»{{s1, T1}, {s2, T2}, ..... }*)

in32)= samplestime = {6401, 6726, 7163, 7235};
(+{t1, t2, ...}%*)
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samplevalues = {{1.76, ©0.26}, {2.23, 0.32}, {1.54, 0.27}, {2.09, 0.31}};

(* mBq U-234, urine 24h/dayx)
(*{{yl, ol}, {y2, 02}, .... *)
e Estimation of the average daily intake of UO2 (mBq-U234/day):
in351= solf = fitAssay [periods, samplestime, samplevalues, 2]

outizsl= {85.9435, 294.72}

e Total intake in period T1+T2 and T2+T3
;(F{{s1, T1}, {s2, T2}, ..... 1¥): {{0, 6400}, {6402, 323}, {6804, 69}, {7163, 70}}

in371= solf {6400 + 323, 69 + 70}
outa7= {577798., 40966.1}
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