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● It is mainly based on the 

• Nordtest TR 537 (Handbook for Calculation of Measurement

Uncertainty in Environmental Laboratories) and on the 

• Standard ISO 11352 (Water quality -- Estimation of 

measurement uncertainty based on validation and quality 

control data). 

● Using the program, the laboratories can easily calculate 

measurement uncertainties using 

• Quality control samples,

• Repeated results from routine samples,

• Results from proficiency tests and 

• Results from recovery tests

MUkit – measurement uncertainty
program
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● Step 1: Specify measurand

● Total nitrogen mass concentration in waste water measured

according to standard method EN ISO 11905-1.

● Uncertainty is evaluated using the results of:

• routine sample replicates at different concentration levels

• certified reference material 

Example: Total nitrogen in waste water
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Two options:

- Control sample covering the whole analytical process

- Control sample and routine sample replicates

Three options:

- Certified reference material / Control sample

- Interlaboratory comparisons / Proficiency tests

- Recovery tests
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Routine sample replicates
Replicate

series N:o

Replicate result 1 

(mg/L)

Replicate result 2

(mg/L)

Replicate result 3

(mg/L)

Replicate result 4

(mg/L)

Date

measured

1 0,181 0,163 0,169 0,179 30.9.2018

2 0,189 0,168 0,172 0,178 21.12.2018

3 0,178 0,171 0,174 0,182 10.10.2018

4 0,199 0,184 0,179 0,189 1.8.2018

5 0,193 0,186 7.12.2018

6 0,191 0,199 0,201 0,192 27.11.2018

7 0,192 0,198 0,199 0,199 11.1.2018

8 0,267 0,206 7.1.2018

9 0,255 0,211 26.4.2018

10 0,206 0,216 0,226 0,226 27.7.2018

11 0,271 0,225 0,257 2.10.2018

105 3,84 3,78 3,71 13.11.2018

106 3,72 3,99 3,89 3,75 17.6.2018

107 4,01 4,12 3,99 4,12 20.2.2018

108 4,44 4,31 4,12 4,33 11.11.2018

109 4,71 4,51 4,52 4,65 10.12.2018

110 4,31 4,65 4,66 4,35 3.4.2018

111 4,64 4,59 4,57 24.10.2018

112 4,95 4,67 4,69 4,96 7.12.2018

113 4,93 4,73 4,95 4,91 3.2.2018

114 4,89 4,77 4,79 5.7.2018

115 4,99 4,89 4,89 10.10.2018
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ABSOLUTE 

measurement

uncertainty

(in unit mg/l)

RELATIVE measurement uncertainty (%)
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Meas.

Number Date

Measurement

result (mg/L)

1 3.1.2018 0,519

2 5.1.2018 0,439

3 9.1.2018 0,499

4 11.1.2018 0,458

5 13.1.2018 0,517

6 15.1.2018 0,491

7 17.1.2018 0,472

8 19.1.2018 0,518

9 23.1.2018 0,536

10 26.1.2018 0,490

11 29.1.2018 0,524

12 1.2.2018 0,489

65 26.9.2018 0,522

66 2.10.2018 0,499

67 11.10.2018 0,502

68 16.10.2018 0,589

69 24.10.2018 0,540

70 12.11.2018 0,460

71 15.11.2018 0,505

72 27.11.2018 0,468

73 7.12.2018 0,525

74 17.12.2018 0,530

75 21.12.2018 0,598

CRM 0.5 mg/L is used as control sample. 
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Reference material is used as control 

sample. 

According to certificate the certified value 

is 0.5 ± 0.01 mg/l (95% confidence level)

 u(cref) = 0.01 mg/l / 2 = 0.005 mg/l

11

12



Eurachem-CTIAC workshop:  

Measurement uncertainty evaluation 

based on in-house validation data (online) 

25-26 October 2022

7

13

14

ABSOLUTE

MEASUREMENT

UNCERTAINTY

ESTIMATION
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RELATIVE

MEASUREMENT

UNCERTAINTY

ESTIMATION

www.syke.fi/envical/en

Version 3.0.3 is currently available!

Download for free of charge
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Thank you
for your attention
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www.syke.fi/envical/en
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