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Introduction Measurements of uranium radionuclides in urine samples

The State Owned “Eastern Mining and Processing : :
Complex’ (SkhidGZK) was established in 1951. Now it is 7 workers, 108 daily urine samples

the largest uranium mining enterprise in Europe. The

SkhidGZK is the only enterprise in Ukraine engaged in the 234y Distribution of measured values
mining of uranium ore and in the production of a uranium

oxide concentrate. Several thousand workers of the %o
SkhidGZK have a risk of incorporation of uranium
radionuclides.
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Pilot project for measurements of uranium radionuclides in
urine samples of the SkhidGZK personnel was started in
2009. It was a first attempt at the SkhidGZK to determine
content of uranium radionuclides in urine of personnel and
to perform internal dose assessments on the base of
bioassay samples.
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A pilot measurement of uranium radionuclides in urine
samples is the first step for the organization of individual
monitoring of internal exposure at the SkhidGZK.
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108 daily urine samples from 7 workers from the calcination 20 200 3 6 12 25 50 100 200 400 800
shop were collected during 11 months. Measurements of M | Ba- et Ba- et

2% and #*U contents in samples were performed: easurement value, mBq-sample mBq-sample

— results are in range from 3.6 to 766 mBq per sample;
~ gegmetric means are 50.5 mBq of 24y and 50.3 mBq
of “*°U per daily sample; H H
— average uncertainty of measurement is 18%; EXC retion and DPU M fU nctions

— average ratio 2*U:*®U is 1.004.
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Urine excretion functions U2 ™(t)

Initial data for estimation of

internal doses Type F Type M Type S
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Models and approaches for dose y y ] Days after intake
estimation
ZAMAD,TM(t) = gAMADTM uAMAD,TM(t)

— ICRP 66 Publication;
— ICRP 68 Publication;
— ‘dose per unit measurement’ (DPUM) approach.

‘ : . AMAD,TM
Contribution of radionuclides to the total internal dose, % DPUM (‘dose per unit measurement’) functions Z (t)

Type F Type M Type S

Radionucli : i i
adionuclide torials  materials  materials

Type F Type M Type S

100 - 100 - 100 -
: ---0.01 —0.03

201h 439 48 25
2Ipc 27 12 5.8
221 10? 11 9.9
28T 7.29 8.1 16
#lpg 6.4% 7.2 2.8
26Ra 349 3.8 6.19
24y <1 3.8 16
=8y <1 3.1 14
3 Type M materials were used for dose estimation
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DPUM of ?*8U in daily urine sample
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It seems unlikely that measured contents of U and ***U
are the results of intake of only slow soluble uranium : L L . q
compounds (type S). Assumption about intakes of Type S The DPUM functions have significantly less variability than excretion functions
materials leads to internal doses of several tens of mSv.

The assumption about inhalation intakes of Type M

materials is more likely for examined workers. Most internal |nterp retation p rocedures — assessment of internal doses
doses are in the range from 10 mSv to 20 mSv (maximal

dose is about 50 mSv).

i ) ) Measurements Measurements and approximation (example for Type F
The most likely assumption for measured results is pp ( p ype F)

inhalation intakes of fast ‘soluble’ compounds (Type F). The U - 238, Urine, [mBa/day] U - 238, Urine, [mBa/day]
internal doses of 7 examined workers are in range from — ‘ 1000 ‘ ”

8.3 mSv to 40 mSv.
Conclusion ' IMIE software I
1. Inhalation of Type F materials (fast ‘soluble’ compounds) (Individual Monitoring of

is the most likely assumption about intake on the basis of
108 examined urine samples. With this assumption the <F Internal Exposure) ®

internal doses of 7 workers from the SkhidGZK are in (? + + 3 Pt
range from 8.3 mSv to 40 mSv. The average internal <P ’J_PE
100 ¢ 1 00

dose is 20 mSv.

Information about Type of inhaled material is the most CP
important initial data that can significantly reduce the éﬁ
uncertainty of internal dose assessment for workers in (JP

the uranium mining and milling industry. Information #

about AMAD at the workplaces has less significance.

. The use of the ‘effective dose per unit measurement’
(DPUM) functions in a retrospective analysis helps to + é %
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reduce uncertainty of internal dose assessments. The
uncertainty associated with lack of knowledge about

AMAD almost completely eliminated by the use of the Total internal dose = 24 mSv
DPUM functions.
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