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Results of External Quality Control for the Analytical Method for the
Measurement of TOC, NO2-N and Chloride Ion in Drinking Water,
Implemented in Hyogo Prefecture in 2021 and 2022
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!Health Science Research Division, Hyogo Prefectural Institute of Public Health Science,
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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
“Organic substances (Total Organic Carbon : TOC)” in 2021, and “nitrite” and “chloride ion” in 2022. The numbers
of participating laboratories for each target were 19, 19 and 20, respectively. As the results, one laboratory was
rejected for the nitrite in the Grubb’s test (risk rate 1%), but no laboratories were rated as outliers for the TOC and
chloride ion. For the rejected laboratory, after improvement of the issues that may be the cause of the problem, the

sample was measured again and the result was within 10% of the set concentration.
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Table 1 Targets for external quality control and evaluated laboratories® for 30 years

Year 1994 1995 1996 1997 1998 1999 2000 2001
Trichloroethylene Cadmium Simazine Arsenic Fluoride Trihalomethanes (4 Thiobencarb 2,4-D
ualit; Tetrachloroethylene Lead Thiobencarb Selenium Chloride ion items) 2,4-D NOy-N
Quality
control Dichloromethane Manganese Thiuram Antimony NOs-N Dichloroacetic Acid Dichloroacetic Acid
targets 1,2-Dichloroethane Manganese NOyN Trichloroacetic Acid Trichloroacetic Acid
Antimony NO,-N
Evaluated 17 19 21 20 22 22 19 19
laboratories
Year 2002 2003 2004 2005 2006 2007 2008 2009
Quality Fenitrothion Chloroacetic Acid Bromate Boron TOC Chromaticity Chromium(VI) Anionic surfactant
control Lead Aluminium 1,4-Dioxane Zinc Iron Chlorate Turbidity Turbidity
targets Formaldehyde Copper
Evaluated 21 21 19 21 22 26 26 20
laboratories
Year 2010 2011 2012 2013 2014 2015 2016 2017
Quality control TOC Selenium Cadmium Aluminium Chloride ion Manganese Turbidity Dichloroacetic Acid
targets Trichloroethylene Chloride ion NOsN NO, N Trichloroacetic Acid Fluoride 1,4-Dioxane
Bvaluated 20 25 25 25 23 23 27 15
laboratories
Year 2018 2019 2020 2021 2022 2023
Quality control Tron Chromium(VI) Lead TOC NOy'N Zinc
targets Formaldehyde Chloride Ion Copper
Evaluated 20 19 20 19 20 20
laboratories
* Number of laboratories that evaluated in any of the targets.
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SHVTREBI IR <, 2FEBIAGIAT A EA 7= L7 (Table
2).
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1% 0.914 mg/L, R AXMEIL 0.952 mg/L, /Ml 0.849
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Table 2 Examination value, coefficient of variation, error rate and z-score of each laboratory for TOC samples

Sample I Sample II
Labo. Mean Value Coefficient of Error Reference : Mean Value  coefficient of Error Reference :
No. (mg/L) variation (%) rate (%) zscore Z-score” (mg/L) variation (%) rate (%) 2 SCOr€ Z-score”
A-1 0.921 3.4 0.7 0.10 0.31 2.05 2.2 -3.3 -0.50 -1.97
A-2 0.931 1.3 1.7 0.26 0.82 2.07 0.3 -2.4 -0.35 -1.40
A-3 0.849 1.4 -7.2 -1.08 -3.37 2.14 0.7 0.9 0.14 0.56
A-4 0.893 1.3 -2.4 -0.36 -1.12 2.10 0.4 -0.9 -0.14 -0.56
A-5 0.894 1.6 -2.3 -0.34 -1.07 2.11 0.7 -0.5 -0.07 -0.28
A-6 0.917 0.7 0.2 0.03 0.10 2.10 0.6 -0.9 -0.14 -0.56
A-7 0.940 0.8 2.7 0.41 1.28 2.22 1.3 4.7 0.71 2.81
A-8 0.951 0.9 3.9 0.59 1.84 2.17 0.6 2.4 0.35 1.41
A-9 0.945 1.5 3.3 0.49 1.53 2.15 1.6 1.4 0.21 0.84
A-10 0.915 2.4 0.0 0.00 0.00 2.14 0.7 0.9 0.14 0.56
A-11 0.952 3.5 4.0 0.61 1.89 2.13 1.0 0.5 0.07 0.28
A-12 0.892 1.0 -2.5 -0.38 -1.17 2.08 0.4 -1.9 -0.28 -1.12
A-13 0.919 0.5 0.4 0.07 0.20 2.08 0.6 -1.9 -0.28 -1.12
A-14 0.912 0.5 -0.3 -0.05 -0.15 2.12 0.5 0.0 0.00 0.00
A-15 0.900 2.5 -1.6 -0.25 -0.77 2.15 0.8 1.4 0.21 0.84
A-16 0.924 2.6 1.0 0.15 0.46 2.17 0.6 2.4 0.35 1.41
A-17 0.904 1.1 -1.2 -0.18 -0.56 2.12 0.7 0.0 0.00 0.00
A-18 0.902 1.7 -1.4 -0.21 -0.66 2.12 1.3 0.0 0.00 0.00
A-19 0.904 0.8 -1.2 -0.18 -0.56 2.10 0.7 -0.9 -0.14 -0.56

a) z"-score is a calculated z-score by conventional method. z'-score absolute value of 3 or higher is underlined.
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Table 3 Examination value, coefficient of variation, error rate and z-score of each laboratory

for NO2-N and Chloride ion
NOs-N Chloride ion
Labo ) Mean Value Coefficient of Error Reference : Mean Value Coefficient of Error Reference :
No. Detector (mg/L) ¥ variation (%)  rate (%) zscore 2-score’ (mg/L) variation (%) rate (%)  Z°°°'¢ 2-score®
B-1 uv 0.0221 1.9 6.8 2.03 2.29 30.4 0.2 0.2 0.05 0.25
B-2 EC 0.0201 0.4 -2.9 -0.87 -0.98 31.0 0.4 2.1 0.64 3.19
B-3 uv 0.0209 1.9 1.0 0.29 0.33 30.3 0.2 -0.2 -0.05 -0.25
B-4 EC 0.0205 0.2 -1.0 -0.29 -0.33 30.4 0.0 0.2 0.05 0.25
B-5 uv 0.0202 8.0 -2.4 -0.72 -0.82 30.2 0.2 -0.5 -0.15 -0.74
B-6 EC 0.0222 04 7.3 2.17 2.45 30.5 0.2 0.5 0.15 0.74
B-7 EC 0.0206 0.2 -0.5 -0.14 -0.16 29.7 0.2 -2.1 -0.64 -3.19
B-8 EC 0.0204 0.6 -1.5 -0.43 -0.49 30.3 0.3 -0.2 -0.05 -0.25
B-9 uv 0.0204 2.5 -1.5 -0.43 -0.49 29.1 0.2 -4.1 -1.24 -6.13
B-10 EC 0.0213 0.5 2.9 0.87 0.98 30.0 0.0 -1.2 -0.35 -1.72
B-11 EC 0.0190 2.1 -8.2 -2.46 -2.78 29.6 2.3 -2.5 -0.74 -3.68
B-12 EC 0.0200 0.4 -3.4 -1.01 -1.14 31.1 0.4 2.5 0.74 3.68
B-13 uv 0.0287 1.6 38.7 11.6 131 30.6 0.1 0.8 0.25 1.23
B-14 EC 0.0209 0.6 1.0 0.29 0.33 314 0.3 3.5 1.04 5.15
B-15 EC 0.0196 1.5 -5.3 -1.59 -1.80 30.2 0.1 -0.5 -0.15 -0.74
B-16 uv 0.0208 0.6 0.5 0.14 0.16 30.2 0.3 -0.5 -0.15 -0.74
B-17 EC 0.0210 2.0 1.5 0.43 0.49 30.4 0.1 0.2 0.05 0.25
B-18 EC 0.0211 1.3 1.9 0.58 0.65 30.4 0.2 0.2 0.05 0.25
B-19 EC - - - - - 30.0 0.0 -1.2 -0.35 -1.72
B-20 EC 0.0226 1.1 9.2 2.75 3.11 30.4 0.1 0.2 0.05 0.25
a) UV : Ultraviolet absorption, EC : Electrical Conductivity
b) Examination value that was rejected is double underlined. Horizontal bar indicates non-participation.
c) z'"-score is a calculated z-score by conventional method. z'-score absolute value of 3 or higher is underlined.
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Frequency of z-score
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Fig.3 Histogram of z-scores (Chloride ion)
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