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R 0.12 mgL 0.017 mg/L 1.1 mgL 0.94 pglL 13 gl 2.5 gl
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13 -2.79 -71.3 1.1 -3.37 -26.3 1.6 -0.52 -0.9 0.2
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28 0.05 0.1 0.6 -1.60 -12.5 2.1 0.72 13 0.6
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B8 DORD DIEE10%DOFIFANTH - 7=, AR D% +10% D EEFIHT36.7~449 mg/L, z A =T +3DJEEE
F11.9% TH - 7= #iPHIL38.6~43.0 mg/L T, H9LE £ 10% DI EEHIFH o )7 3
WAL A A ORAE TR FEHIFAI138.2~43.6 mg/L T, FEAH] zA T E3OPEFBH LV -T2, KB OzA 2T O

EERE

SNT-MRAREENI /e o7z, FUEIZ40.8 mg/L, HYfE HiPHI%-3.61~3.80, FAFEROHFIL-6.4~6.8%Th-7-.
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#(0.05~05mg/L) O, v—27 othmEfEEaER<L
RO CHESTAZLEThoT-. ZOURFERITIZY TH-
7.

HEBANO. 17O RN, H— RH T AR OSEED 7 L5055
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TREEDTE LB OPRIEFRPA DO EIT DOV TR
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T E R PR R 2 I L CRER AR CE D L o T
2L Tholz. ZOWHERIIHY THoT.

FERANOASOFRININE, VA4 —F—F 4 v IHHic e —2
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TELREFTI/u~ N T AEBIER LA TUIR B0,
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7.

7 v v R O WA IR EEEL PR 120.00~11.7 pg/LC, Grubbs
OFHME TSN TR S, TR E% ORI
6.45~11.7 ug/LCh o7z, HIRAEIX9.74 pg/L T, HRfE:
20% D BRI IL7.80~11.7 pg/L, z A =7 £3DH
1%7.86~11.6 pg/L T, FRAEE20%DHIFHAD 1N 2z 2 a7
EIDPREHPH L 0 bR o2, BHEO 2 23T
OHIFIZ-15.5~3.15, FEZELROHFIZ-100.0~20.3%T, ¥
TEHYEA ORI TAMEBI T o 7-. KBNS BRI AT
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H YL = 20%DFEPHD J778 2z 2 a7 E3DOFEEFIH L 0 A
Motz BHEEAD z 2 a7 OFPHIZ-4.65~3.06, FAERD
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Y 7 v v FEER O R B P 1323.6~35.7 ug/L TH >
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AR 7 o o FEE ¥ v FERE AR A
F ZAAT  FRGESR (%) BRI ZAa7  FRFER©G) BRI ZAaT AR BRI (%)

1 -1.30 -8.4 24 -0.60 -2.5 1.4 -0.29 -1.8 2.2
2 0.62 4.0 2.7 0.27 1.1 2.6 0.55 3.5 2.1
3 -0.75 4.8 0.9 -0.63 2.6 0.8 0.08 0.5 0.9
4 0.09 0.6 1.6 0.84 3.5 0.8 0.63 4.0 1.5
5 1.68 10.8 34 0.53 2.2 32 0.40 2.5 3.0
6 0.43 2.8 0.9 0.53 2.2 0.3 0.50 3.2 0.4
7 -0.24 -1.6 0.5 -1.08 -4.5 0.8 -0.67 -4.3 0.9
8 -1.73 -11.1 1.7 -2.97 -12.5 1.3 -2.09 -13.3 1.5
9 0.00 0.0 2.0 0.46 1.9 1.2 0.66 4.2 1.6
10 0.66 4.3 0.9 0.41 1.7 0.8 0.73 4.7 1.7
11 -0.73 -4.7 32 -0.82 -3.4 2.6 -0.24 -1.6 1.4
12 0.48 3.1 2.6 -0.84 -3.5 2.7 -1.18 -7.5 3.1
13 - - - - - - - - -
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21 1.33 8.6 23 2.64 11.1 2.5 1.15 7.3 3.0
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24 - - - - - - - - -

25 -0.46 -3.0 2.8 -0.84 -3.5 0.6 -2.08 -13.2 0.9
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47 1.78 11.5 3.0 2.07 8.7 2.4 1.43 9.1 1.8
48 - - - - - - - - -
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External Quality Control Program on Drinking Water Analysis in 2011: Anions and Haloacetic Acids

Yuki KOSUGT?, Hiroshi TOCHIMOTO?, Tsuyoshi IGARASHI?, Hiroyuki KONISHI?, Yutaka OKAMOTO?,
Satoko FUJIE?, Toshinari SUZUKI?, Mitsugu HOSAKA?, Akio OGATA?, and Dai NAKAE?

Since 2003, the Tokyo Metropolitan Government has conducted an external quality control program for laboratories that
examine drinking water in order to evaluate and improve their analytical performances.

In 2011, we selected anions (nitrate and nitrite, fluoride, and chloride ions) and haloacetic acids (chloroacetic acid,
dichloroacetic acid, and trichloroacetic acid) as target items. Forty-eight laboratories participated in this program.

We found that 6 laboratories had poor accuracy in anion analysis because their absolute values of z-scores were >3 and the error
rates to the median were >10%. The causes of poor analysis were deterioration of the separation columns, use of inappropriate
calibration curves, and unsuitable integration of peak areas. The improvements proposed were changing the separation columns,
using calibration curves of an appropriate range, alteration of the integration of peak areas, establishing an expendable supplies
management book for the instruments, simultaneous analysis of standard solutions and samples, and changing the eluate.

Four laboratories were revealed to have poor accuracy in haloacetic acid analysis because their absolute values of z-scores were
>3 and the error rates to the median were >20%. The causes of their poor analysis were use of inappropriate calibration curves,
analysis with poor detection sensitivity, measurement of standard and sample solutions on different days, and use of inadequate
standard operating procedure. The improvements proposed were using calibration curves that set a separate density range,
changing the separation column, measuring standard and sample solutions on the same day, and reviewing the standard operation

procedures and laboratory inspections.

Keywords: external quality control program, drinking water, nitrate and nitrite, fluoride, chloride ion, chloroacetic acid,

dichloroacetic acid, trichloroacetic acid

* Tokyo Metropolitan Institute of Public Health
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan
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