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Results of External Quality Control for the Analytical Method
for the Measurement of Sodium and Hardness in Drinking Water,

Implemented in Hyogo Prefecture in FY2024
Yasuhito IZUMIMURA", Miho YANO, Masuyo MATSUMURA and Yasuyo FUJITA

Health Science Research Division, Hyogo Prefectural Institute of Public Health Science,
1819-14 Kanno, Kanno-cho, Kakogawa 675-0003, Japan

Since 1994, for the purpose of improving the accuracy of the drinking water analysis, we have implemented an annually
external quality control, with drinking water analysis laboratories of waterworks bureau and local government
organizations, in Hyogo Prefecture. This report presents the results of the external quality control of sodium and hardness
in FY2024. The numbers of participating laboratories were 17 for sodium and 21 for hardness. As a result of evaluating
the values reported by the laboratories, all laboratories met the evaluation standards for sodium and hardness,
respectively. However, the evaluation of the reports indicated that some laboratories employed analytical methods that

differed from the methods suggested by the Ministry of the Environment.
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Table 1 Method of analysis, examination value, coefficient of variation, error rate and Z-score of each laboratory

for sodium and hardness

Sodium Hardness
Labo. Method of Mean value Coefficient of ~Error 7- Labo. Method of Mean value Coefficient of ~Error 7

No.  analysis (mg/L)  variation(%) rate(%) “ 5¢°T¢ No.  analysis (mg/L)  variation(%) rate(%) score
1 IC 13.2 0.3 0.8 0.23 1 IC 49.4 0.1 0.0 0.00
2 IC 13.1 0.0 0.0 0.00 2 IC 50.6 0.1 2.4 0.73
3 IC 12.9 0.3 -1.5 -0.46 3 IC 48.5 0.1 -1.8 -0.55
4 IC 13.0 0.0 -0.8 -0.23 4 IC 48.5 0.1 -1.8 -0.55
5 IC 13.1 0.0 0.0 0.00 5 1C 49.5 0.1 0.2 0.06
6 IC 13.1 0.0 0.0 0.00 6 1C 49.3 0.2 -0.2 -0.06
7 IC 12.9 0.3 -1.5 -0.46 7 IC 48.7 0.2 -1.4 -0.42
8 ICP-MS 12.6 0.8 -3.8 -1.14 8 ICP-MS 48.8 1.2 -1.2 -0.36
9 F-AAS 12.1 0.4 -7.6 -2.29 9 F-AAS 49.2 1.5 -0.4 -0.12
10 IC 13.0 0.7 -0.8 -0.23 10 IC 49.6 1.0 0.4 0.12
11 IC 13.0 0.0 -0.8 -0.23 11 IC 49.4 0.3 0.0 0.00
12 IC 14.0 0.3 6.9 2.06 12 IC 51.2 0.1 3.6 1.09
13 IC 13.1 0.8 0.0 0.00 13 IC 50.1 0.7 1.4 0.42
14 ICP 12.6 0.4 -3.8 -1.14 Titration 49.8 0.9 0.8 0.24
15 1C 13.3 0.0 1.5 0.46 14 ICp 47.8 0.3 -3.2 -0.97
16 ICP-MS 13.4 1.1 2.3 0.69 15 IC 50.0 0.3 1.2 0.36
17 IC 13.2 2.0 0.8 0.23 16 ICP-MS 49.9 0.8 1.0 0.30
17 IC 49.4 2.1 0.0 0.00
18 Titration 49.6 0.5 0.4 0.12
19 Titration 48.9 0.3 -1.0 -0.30
20 Titration 49.0 0.5 -0.8 -0.24
21 Titration 49.2 0.2 -0.4 -0.12
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Table 2 Method of analysis, examination value, coefficient of variation, error rate and Z-score of each laboratory

for calcium and magnesium

Calcium Magnesium
Labo. Method of Mean value Coefficient of  Error 7- Mean value Coefficient of  Error 7-

No.  analysis (mg/L)  variation(%) rate(%) score (mg/L)  variation(%) rate(%) score
1 IC 16.1 0.3 0.0 0.00 2.21 0.2 0.5 0.14
2 IC 16.7 0.3 3.7 1.12 2.19 0.2 -0.5 -0.14
3 IC 15.8 0.0 -1.9 -0.56 2.20 0.0 0.0 0.00
4 IC 15.8 0.0 -1.9 -0.56 2.19 0.0 -0.5 -0.14
5 IC 16.1 0.0 0.0 0.00 2.25 0.2 2.3 0.68
6 IC 16.1 0.3 0.0 0.00 2.18 1.3 -0.9 -0.27
7 IC 15.9 0.3 -1.2 -0.37 2.20 0.2 0.0 0.00
8 ICP-MS 16.0 1.3 -0.6 -0.19 2.15 0.9 -2.3 -0.68
9 F-AAS 16.2 1.7 0.6 0.19 2.14 0.6 -2.7 -0.82
10 IC 16.2 1.0 0.6 0.19 2.19 2.4 -0.5 -0.14
11 IC 16.1 0.3 0.0 0.00 2.25 0.0 2.3 0.68
12 IC 16.9 0.0 5.0 1.49 2.19 0.2 -0.5 -0.14
13 1C 16.5 0.7 2.5 0.74 2.18 0.4 -0.9 -0.27
14 ICP 15.5 0.5 -3.7 -1.12 2.21 0.6 0.5 0.14
15 IC 16.3 0.3 1.2 0.37 2.24 0.2 1.8 0.55
16 ICP-MS 16.2 1.0 0.6 0.19 2.28 1.2 3.6 1.09
17 1C 16.1 2.1 0.0 0.00 2.20 2.0 0.0 0.00
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