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Results and Performance data
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Choice of the method

Normative methods:
– Short description
– Pros and contras of the methods
– Statement that, due to the contras, another

method has been chosen

Summary of the criteria the method
should satisfy
Literature
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Description of the method
(RAW03)

– Summary of the SOP

– Information on calibration

– Statement, that the method satisfies the 
acceptence criteria
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Description of
the Method
(RAW03 –

without 
Ra-228)



6

Critical points
Some points which need to be considered in 
addition to performance data

–Microprecipitation
•Precision
•Ca Interference
•Linearity
•Behaviour of U

–Method
–Equivalence of Ba 
and Ra

–IEX
•Precision
•Ca Interference

–Ln Resin
•Precision
•Interferences
•Selectivity
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Equipment
– Types and numbers of the counting

equipment used

– Softwares used

– No information on the calibration requested

Reference of the SOP in the QS
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Principle of the Validation
No binding regulation
Acceptance criteria:
– Chemical similarity of Ba and Ra
– Accuracy/Bias
– Precision
– Linearity and Working range
– Limit of detection
– Uncertainty budget
– Selectivity
– Ruggedness
– Interferences
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Chemical similarity of Ba and Ra
10 samples of known Ba-133 and Ra-26 activity 

Recovery determination via calibrated gamma-/alphaspectrometer

Acceptance criteria: 
Bias between determined recoveries ≤ 10 %

t-value of determined recoveries ≤ 1

Ba-133 can be used as internal standard
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Accuracy/Bias

t-value [corresponding to En - ISO/IEC Guide 43-1]

t ≤ 1 : no significant bias, result accepted as accurate

t > 1 : significant bias, result inaccurate
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Precision

Repeatability (sr) and Reproducibility (sR)
sr and sR ≤ 15 % : Precision is acceptable

sr and/or sR > 15 % : Precision is inacceptable

Criteria taken from the “recommendations of the D.19 
committee of the ASTM” (e.g. “Standard Test Method for 
Lead-210 in water”)

Repeatability (N=5) sr: 12%

Reproducibility (N=5) sR: 11 %
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Linearity and working range

R2 (Correlation coefficient)
R2 ≥ 0,995: Linearity accepted

R2 < 0,995: Method not linear
Linearität Ra-226

y = 1,0825x - 0,0025
R2 = 0,9987
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Working range: LoD to 2,5 Bq.L-1
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Limit of detection

Regulation: 40 mBq.L-1

Calculated in analogy to NF M60-804-2
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Detection Limit LDCA in Bq.L-1

In the order of 1 mBq.L-1 

(60.000 s counting time, 500 mL)
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Uncertainty budget
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Uncertainty budget
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Uncertainty budget
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Selectivity

Gamma spectrometry: Energy of the Ba-133 
Lines

Alphas pectrometry: 

Energy of the Ra-226 Line
– For Control

Ln Resin: 
– Extraction

Micro-precipitation
– Behaviour of U 
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Selectivity

Decontamination factors (Df):
– Most important: U-234 

(Eα= 4722,6 und 4774.9 keV)
– high U/Pu Dfs 

even at 300 ppm Ca

– Possible Am breakthrough 

at high Ca Concentrations

– Control of the Spectrum

– Df (Th) > 100

– To be determined: DKF (Np)
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Selectivity

Ra-226 determination in presence of 0.5 Bq U (5 
samples)
– t-values < 1

Ra-226 determination in presence of 2.48 +/- 0.29 
Bq.L-1 U-234
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Ruggedness / Interferences

Ruggedness: sR < sr

Interference of Ca - IEX

Interference of Ca and U – Ln Resin
– Lower Am Df in presence of high Ca amounts
– Ra-226 determined accurately even in presence

of 2.5 Bq.L-1 U-234
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Interferences

Interference of Ca – Micro-precipitation
– Lower yield in 

presence of high 

Ca concentrations

– Little impact on resolution
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Conclusion

Choice and validation of a non-normative 
method 
Determination of performance data
Uncertainty budget
Meets internal acceptance criteria => 
Method validated
Validation folder examined by two
external auditors and accreditated
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