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1) HEH KO

BRI (BMES I AmE  BERELY) %1%
(vv) 12725 XD L, HEMERER (100 mg/L B
%), #EEdER (100 mg/L BIB(LS) & 00z CRATHUE
ZHEL, 3 LORY =F L URICHTE Lz, #iEn K& O%H
DK BIEEREE, ZnEh0.4 mg/L&0.2 mg/Lé L.
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NUBUALR S MY UL (Cl4) (FRZFH100

mg/L FEHIZE) 2L T, 3LOT T ARSI HE L.

R A A o FmiE A OBk B R IX, 0.04 mg/L (C10 :
0.004 mg/L, CI1:0.012 mg/L, C12:0.012 mg/L, CI3 :
0.008 mg/L, Cl14:0.004 mg/L) & L7=
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2. fENTRE R O

JHH i $n ki B A A o S i I A

19 Ak P 2 38 pEPY 38 p&Pd 33 &P

e A 9 p oD b B 2K 38 FB 38 KB 29 F§RY

PN 0.437 mg/L 0.212 mg/L 0.0516 mg/L

I /M 0.357 mg/L 0.181 mg/L 0.0284 mg/L

(0..0000 mg/1)*

. g

ﬁ?‘j}gzg}%& 7.5 % 5.1 % 19.2 %

SE ) il 0.397 mg/L 0.199 mg/L 0.0396 mg/L

T Y i 7 0.01835 mg/L 0. 00693 mg/L 0.00627 mg/L

% 1 [ 4% ) £ 2K 4.6 % 3.5 % 15.8 %
g il 0.399 mg/L 0.200 mg/L 0.0408 mg/L
2 A= T OEIOHME 0.345~0. 453 0.181~0.218 0.0249~0. 0567
(mg/L)

A 0D + 10% (a) X

X +20% (b) o> i PH 0.359~0. 439 0.180~0.220 0.0326~0. 0490 "
(mg/L)

7z A 27 OFiPH -2.35~2.08 -2.91~2.04 —2.34~2.04

AR O (%) -10.6~9.4 -9.1~6.4 -30.4~26.5

B 5 21 2 0 s B 3 - - 2 B

Grubbs3E K #fjE 0 K& 0 K% 2 B

) S HE S O B DY) 0 BB 0 B 0 B

) S AE S DB 0 PP 0 BEP 1 B

7K BT R Y i 1.0 mg/L 1.0 mg/L 0.2 mg/L
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3. BRAKBOFEME, KEREL, 2227 RO RIEIS T Dz

e g 5 B A > I

%BY NISESEEN IR WA s SR ZEEhRH . - WgE EEhRE . -

w5 | ey n R ey RET ey ey =T Mol
1 0.412 7.0 0.70 3.2 0.194 2.8 -0.83 — — — —
2 0.404 0.8 0.25 1.1 0.203 1.1 0.51 1.6 0.0431 1.8 0.43 5.6
3 0.383 1.3 -0.87 -3.9 0.191 1.1 -1.34 -4.2 yd e e yd
4 0.368 1.6 -1.70 -7.7 0.203 0.5 0.54 1.7 — — — —
5 0.402 0.7 0.14 0.6 0.199 1.7 -0.10 -0.3 0.0413 0.3 0.10 1.3
6 0.417 1.5 1.01 4.6 0.202 2.1 0.32 1.0 0.0504 2.5 1.82 23.6
7 0.392 1.5 -0.37 -1.7 0.186 2.0 -2.20 -6.9 0.0471 2.7 1.19 15.4
8 0.408 2.5 0.50 2.3 0.200 2.0 0.09 0.3 0.0299 3.3 -2.06 -26.8
) 0.407 23 0.46 2.1 0.194 0.4 -0.86 2.7 s s e e
10 0.423 1.2 1.34 6.1 0.210 2.8 1.59 5.0 0.0313 4.4 -1.79 -23.2
11 0.417 1.9 0.99 4.5 0.205 1.9 0.89 2.8 — — — —
12 0.368 1.3 -1.71 -7.7 0.203 3.7 0.54 1.7 0.0391 3.7 -0.31 -4.1
13 0.357 1.0 -2.35 -10.6 0.194 1.2 -0.96 -3.0 0.0374 3.0 -0.65 -8.4
14 0.394 1.5 -0.30 -1.4 0.208 0.7 1.28 4.0 0.0442 3.5 0.63 8.2
15 0.437 5.0 2.08 9.4 0.212 2.7 2.04 6.4 0.0367 0.8 -0.78 -10.1
16 0.399 0.7 -0.02 -0.1 0.197 1.6 -0.35 -1.1 0.0408 2.1 0.00 0.0
17 0.398 3.0 -0.06 -0.3 0.204 2.3 0.70 2.2 0.0293 2.5 -2.18 -28.3
18 0.394 1.7 -0.26 -1.2 0.196 2.2 -0.58 -1.8 0.0360 3.5 -0.91 -11.9
19 0.409 1.1 0.55 2.5 0.202 0.3 0.32 1.0 0.0312 4.1 -1.82 -23.6
20 0.379 1.7 -1.09 -4.9 0.186 0.6 -2.11 -6.6 0.0331 49.2 -1.45 -18.8
21 0.402 1.9 0.15 0.7 0.203 0.9 0.51 1.6 0.0516 2.3 2.04 26.5
22 0.400 7.5 0.06 0.3 0.211 2.4 1.85 5.8 0.0447 4.5 0.73 9.5
23 0.397 0.2 -0.09 -0.4 0.205 0.3 0.86 2.7 — — — —
24 0.397 0.2 -0.13 -0.6 0.202 0.8 0.41 1.3 — — — —
25 0.429 0.5 1.68 7.6 0.199 0.7 -0.09 -0.3 skesfesk sk skesfeok sesfeske
26 0.380 1.2 -1.08 -4.9 0.195 2.8 -0.77 -2.4 0.0429 4.0 0.39 5.1
27 0.408 1.2 0.48 2.2 0.201 0.5 0.25 0.8 0.0394 2.0 -0.26 -3.3
28 0.406 0.8 0.38 1.7 0.195 2.0 -0.74 2.3 0.0284 1.5 -2.34 -30.4
29 0.393 2.0 -0.34 -1.5 0.197 5.1 -0.45 -1.4 0.0326 8.0 -1.55 -20.0
30 0.377 1.3 -1.22 -5.5 0.197 2.8 -0.45 -1.4 0.0429 2.2 0.40 52
31 0.417 0.9 0.97 4.4 0.206 0.6 0.99 3.1 0.0467 3.8 1.11 14.4
32 0.408 3.1 0.48 2.2 0.201 1.0 0.16 0.5 0.0411 4.6 0.06 0.8
33 0.381 2.0 -0.99 -4.5 0.193 1.2 -1.12 -3.5 sksfok sk ok sksfok
34 0.383 0.7 -0.87 -3.9 0.198 3.7 -0.26 -0.8 0.0390 4.7 -0.34 -4.4
35 0.359 2.5 -2.21 -10.0 0.181 2.4 -2.91 -9.1 0.0375 2.8 -0.63 -8.1
36 0.404 1.7 0.26 1.2 0.189 0.5 -1.69 -5.3 0.0410 10.2 0.04 0.5
37 0.375 0.7 -1.31 -5.9 0.192 1.1 -1.15 -3.6 0.0465 7.7 1.07 13.9
38 0.399 1.4 0.02 0.1 0.202 1.4 0.32 1.0 0.0425 3.1 0.32 4.2
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DFICERSyOER FIREEZZREL, SRS DOAEFHET,

HH L LTOER FRMELPHR TE2X91CT 252 LRE
FLWELTWS. LER-T, BAa A RimEHH oK
HEME1202 mg/LTh v, EEFED1/10% 555 TR L 72
0.004 mg/LE CEBSICOVWTERTHI EDBNELEZ
bNb. FROBEELISMT, No.20, No.25I28W\ T H &R
SOEBTRIEZ002 mg/LE LTWAHT7-, MR o

SFERE LT, ERTIRMEOREZLDD ZL2IF L.

3ETBICE S < RE D EHEIRTL

ARSI U 72RO BR N R B I ISV T
DI DNE I T & B HIE A KB R LR A EONAED
LREH LT, EHEL-.

1) HSAITISIT B REBR D EHERBL

Q) s

HRIETIE, WEROSHITHIEZT L— 25 L 27100k
SR (FL-AAS) ([2 XD —Fabrik (BIFRHE3), 71—
AT RSN EER (F-AAS) IZ LB —F ok (BIEH
4), FEHEET T A-RN LR (ICP-AES) X
D—FSNE BIRES) ROHERKE T 7 A~ HRONT
@ (ICP-MS) 12 k2 —F ik (BFEE6) b 5. 38
BBl 2o Hikx £ &b 5 &, FL-AASHIEER, F-
AASHS1HEBH, ICP-AESZ378EBY, ICP-MS2H329#B8 Tdh -
7.

(2) ATALERIZISIT 2 INEERIED ENE

BT, TR L BT RTLEE ChNERIEE F
THZ L L LTS, 38HEBAF3HEBIIZ DV TId e L
TWRhoT-.

3) RBRBETORK

BIRIETIE, BUBHIE LT RBR L, HenicRBTx
VAT, WREATICERAFE L, 2N 5 Z &
ELTWD23, 3R 1RSI A2 A4 2 Tkl a L T
AN

4) CREEREROFR

BT, SREEERIIHEAORERK T L
LTV 525, 38HERTH IEERIIE, M B UIRNCREL U 7o
YR AR LTz,

5) WEFEEIHEEER

HoRIETIE, FL-AAS M OFF-AASTIE213.8 nm, ICP-AES
T13202.546 nm, 213.856 nm, ICP-MS TI3E E64 L1366
EHEMATHZ L L LTWA. FL-AAS, F-AASK (NCP-MS
TN LB, &Rk 8BV iTo Tz, ICP-AEST
ST LT THSBA D 5 B BB ERIBICTHUE S LTV 220
324752 nmZfEA LTz,

(6) MEHRE

IR TIE, ICP-AES K (NICP-MS C I3 PN B4 it 1k % fif
AdBZL L LTEBY, ICP-AESTHOM L7Z7kERS, ICP-

MSTHOHF L7208 B X X CINERIESEE 2 L Tz,

(7)) NEIZE#EYY
EIRIE T, ICP-AESTIEA » Y A &fEH L, ICP-

MSTIERYV U DA, bk, HUDUA A4 U TA,
AT LR Y T LD D BT % IR AR S & sk
W Bz L LTS, ICP-AESTHOM L2 7TEEEI 1T~
TA Yy FU TAEMHERL TV, ICP-MS T/ L7229
BAIE, OBERAD = L b, 16HEREAN T Y U A, ABEBIS A v
MU D AR Tz,
(8) NEBEEME OHIEE &L
HIRIE T, ICP-MSIZH 1) B NERIZEHEY) & o & E &
HIZONWT, NY U T AEF9, 2L MMESY, AU T AR
71, A v NU T AIER9, AP AIKIS, XU 7 AIE205
BT ELTWS. a0 F & L 7-9kRT,
A MY UAERMEH LZABIIERESBY Tho 2y,
YU LR U286 T, ERELSL D59, 69% M
LTV,
9) REROBEHH
HRETIE, FoMMEOREMEM X, FL-AASTIX
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External Quality Control Program on Drinking Water Analysis in 2013:

— Zinc, Copper, and Anionic Surfactants —

Teruaki KIINOSHITA?, Yuki KOSUGT?, Hiroshi TOCHIMOTO?, Kiyomi IKUSHIMA?, Hiroyuki KONISHI?,
Satoko FUJIE?, Toshinari SUZUKI?, Mitsugu HOSAKA® 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 performance.

In 2013, we selected zinc, copper, and anionic surfactants as targets. For zinc and copper analyses, all of the 38 laboratories that
participated in this program showed good accuracy. For anionic surfactant analyses, we found that two laboratories made mistakes
in the sum of 5 components and another laboratory submitted a result in which the coefficient of variation exceeded 10%. The
cause of these failures was the transcription error of the test result. These laboratories needed to improve their checking system.
Moreover, two laboratories were rejected by Smirnov-Grubbs test. The cause was the incorrect understanding of the threshold limit
value of the determination. We suggested that they improve their understanding of the notified method of examination.

We compared the testing methods used by the laboratories participating in this program with the method notified by the Ministry
of Health, Labour and Welfare. For zinc and copper analyses, 21 laboratories were found to follow inaccurate procedures such as
using a calibration curve with an inappropriate range and the adoption of 0 mg/L in data for the calibration curve. In addition, some
of the laboratories used a testing method different from the notified method. These laboratories had to be advised that the contents

of their standard operation procedure should be improved in order to follow the notified method.

Keywords: external quality control program, drinking water, zinc, copper, anionic surfactants, notified method

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