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From measurement value to dose

Critical parameters:
time of intake → often not so well known- time of intake → often not so well known

- particle size, AMAD → can be ”measured”
- molecule/atom? → 60Co = atom/oxide, 3H = who knowsmolecule/atom?  Co  atom/oxide, H  who knows
- inhalation/ingestion/wound?

Not so critical
- Size of the person
- how exact is the measurement geometry
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IDEAS Guidelines

Trigger:
Intercomparison excercisep
where results deviated that
much that committee came to 
conclusion that generalconclusion that general 
guidelines are desperately
needed
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Seven case scenarios
where particpants were

k d t ti t i t kasked to estimate intake
and internal dose: 
3H, 90Sr, 125I, 137Cs, 
210Po, 238U, 239Pu
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IDEAS Guidelines

Example: level 0
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Critical monitoring
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If measured value isIf measured value is 
smaller than critical
monitoring value, it is 
safe to note that dose issafe to note that dose is 
less than 0.1 mSv.
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Uncertainty on internal dose assessmenty

Dose delivered by the internal contamination:Dose delivered by the internal contamination:
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Where: 
wT=tissue weighting factor
See(T←WB)= equivalent dose in T per disintegration inSee(T←WB)= equivalent dose in T per disintegration in
the whole body source organ
the integral gives number of disintegrations in 50 y in the
whole body
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About metabolic models

G ll t b li i ll kGenerally, metabolism is well known
- most of the uncertainty comes from complicated behaviour of

an element in the body
- this can be either several routes and end locations or
- chemical reactions (study 14C or 3H!)

Individual differences usually not significantIndividual differences usually not significant
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Uncertainties

Time of intake can determined by repeated measurements

Other parameters to take
into account:into account: 
- Absobtion class
- Compound

P ti l i b- Particle size: can be
determined by faeces
and lung data
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Uncertainty budget of STUK mobile unit

Uncertainty Value [%] Cumulative unc [%]Uncertainty Value [%] Cumulative unc. [%]
Calibration source 5 5

Efficiency calibration 10 11
Peak area 10 15

Size of the person 10 18

Uncertainty on peak area is √A, so value above is hypotethical.

NOTE: this uncertainty does not include metabolic model!   
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Uncertainty on a dose caused by distribution

D f th l tiDose for the population:
- individuals are easy, you have the number
- is the group you measured representive?

There is no reason that distribution of radioactive material in the 
group of people is Gaussian

- average alone is not a good numberaverage alone is not a good number
- STUK publishes median 
- take a look on distribution! 
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Some distributions
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Average dose for an average Finn (1)

0.5
0.020.03 indoor radon

2
external from soil,
buildings etc.

0.36 cosmic

natural

0.33

natural
radioisotopes

x-ray examinations

medical isotopes

0.45 weapon tests +
Chernobyl
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Average dose for an average Finn (2)

• An average Finn is non-existent in reality
• Averages are tricky when assessing doseAverages are tricky when assessing dose

• Especially radon:
• Certain areas, e.g. Ostrobothnia,

indoor radon is negligible
• Also, medical doses are not

evenly distributedevenly distributed
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Conclusions

With these contamination levels it is no use to spent too much
ti l i th lt (L l 0)time on analysing the results (Level 0)

Useful only for academic/educational purposes.

Taking into account all uncertainty sources listed above, we can
conclude that order of magnitude is absolutely correct.

For a higher dose, more measurements results better estimate, 
obviously

Comments above DOES NOT mean that you should not
measure, how would you know without measuring?y g

SÄTEILYTURVAKESKUS • STRÅLSÄKERHETSCENTRALEN
RADIATION AND NUCLEAR SAFETY AUTHORITY 36




