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ppb ~ 0.4 ppm ~ 10.0 ppb ~ 6.0 ppb ~ 50.0
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1. ;}H[JEE'%'JE‘N F3FE T[RRI -
iEu:‘ FREHL * ST RIZVIRTE K51000 mg/L A2
3%3[& #5 mL ~ £6{20 mL ~ 0.5 mL ~ e
0.1 mL -~ ﬁﬁll mL*&#E20 mLY[1Z= 1000 mL
LE #’E(FA"?‘ s -<100 mLB’*ﬁ\@{lOO
mL) g RIS (e
TR, - SRR IR = - T
SRR AR AR A
G %“ﬁﬁ'ﬁﬁi%%%“loofﬁ PR L0
R i (A5 £5,50.0 ppb ~ 0.2
ppm ~ 5.0 ppb ~ 1.0 ppb ~ 10 ppb 2.0
ppm °
AL I - 53 17V £E1000 mg/L
wfm*ffkﬂz 110 mL -~ #i40 mL ~ &1
mL ~ 7<0.6 mL fH15 mL* &40 mL
Z1000 mLEE #I(Fj BES <100 mL B
TiE100 mL) » I'J 2 g5 LFL, 1E ﬁ,
= [EERHE R Eﬁ'ﬁéﬁ’ﬂﬁmﬁﬂﬁ?@‘ﬁi
ﬁw AR AR T R A
S S~ S M PR 100, ¥
zs%%lofﬁ » R R Y (- 55100.0

ppb 4.0 ppm -

(SRHIBSARIH I = 55 IPVIRE £51000 me/L.
@ﬁéiﬁﬁiﬁ‘[w mL -~ #ff60 mL ~ 12 mL ~
3j<1 mL ~ ﬁﬁl12 mL ™ #55 mLYI=1000
mL < Bl ( FA' F BEY 100 mL Wk
100 mL) > '] & E?I‘tﬁ I AIE=
ERBRR R - W YT fﬁzﬁpa :
B RRSER T 1R SRS ~ 40 -
AR %Hﬁﬁlﬁﬂjﬁ@%wmmﬁ » FRERRE 1O

R (M 1150.0 ppb ~ 0.6
ppm ~ 20.0 ppb ~ 10.0 ppb ~ 120.0 ppb 5.5
ppm °
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(4)PH55 i 2 F(IQR) * Q3-Q1
( )ﬁ]'ﬁ: [=pH53 ik = B (nIQR) : IQRx0.7413

(6)i@! [FE(CV, %) © (Y /2 15 fif)x100

2. EI + q‘?ﬁ'

‘xtﬁiiu ﬁit -y IJ“TJFE)}?J@' N Zl;ﬁj it
(AZfifi | 7 [‘Eqi‘gﬂ N W IYE[J:#E“,
B R @fﬁ :

3. Youdenq%ﬂ'
U 2 B R S 240 R AR g
Fﬂ Nk HP Hfri—}iﬁ BB A

g i e
%F RSB TIE R IR A A
=T }95%|H¢gﬂgﬁf Akt Eslqgﬁm/ 4 ] 5
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WIZEEN > EAB L R 1 405.96% » BT 1)
VEE G - S G F s ORI R
ﬁl@ﬁ[[i‘é# 1 W s ﬁ|]ﬁ¢7§p3iﬁf‘éﬁ@$ﬂ l{@(ﬁ oA
5.75% » Ef= ?fﬁ[f;[/glﬁwf\ SEEERH | A BT
R L
ﬁ%‘ﬁﬁ?ﬁ"ﬂ”@ﬂ%ﬁ%\'v[“ :
SIS
1. ‘?EIJE:*‘,@%?FF[FJ DleF PR VPIEA N A
38.96-58.01 ppb » Robust-Zffi /i 7-1.9%
2.5 [RURR [OR07I - H AR 1 4D
THHGEHR - Y HEE T ((93.8% -
2 IR ARANIL - 17F IR VAN /1
77.30-122.70 ppb > Robust-Z{ffi /7 15"-4.65
30 RS S 01~ 02069 - H &R

x— - AlERR - HAEER

p— I
» R R
SHONC Gbb) Gpm) pm)  (pb) (b))  (pb)
1 52.14 2.03 0.18 5.24 0.99 9.89
2 51.22 2.18 0.18 5.11 0.98 10.08
3 50.68 2.24 0.19 5.11 1.09 10.24

Mean 5135 215 018 515 1.02  10.07

SD 0.74  0.11 001 0.08 006 018

CV(%) 1.44 503 315 146 596 174

II

s ® B W %
o) (pm)  (pm)  (pb)  (pPb) (ppb)

1 101.33  4.01 0.42 9.91 592 50.16
2 10037 4.06 0.44 9.87 594 49.58
3 99.52 423 0.41 9.65 6.11  49.75

Mean 10041  4.10 0.42 9.81 599  49.83

SD 091 0.12 0.02 0.14 0.11 030

CV(%)  0.90 2.81 3.61 1.43 1.78  0.60

il

s o# m W %l
G om Gom G Gy )

1 15227 559 0.59  20.13  10.14 119.36
2 15181 545 0.61 2017 1021 119.54
3 15019 54 0.61 2092 10.05 121.24

Mean 15142 548 0.60 2041 10.13  120.05

SD 1.09 0.10 0.01 045  0.08 1.04

CV(%) 072 180 191 218 079 086

Whe F i AGE R A R
82.3%

3RERAIIL : 17U WA
136.5-176.8 ppb > Robust-Zfifi /7 13‘"-1.8;:
2.6+ FRUER PHEOTR69 » H RIS ERS
TEVREGE N o D ke I'Fﬁ88.2% o
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(p%b (ppm)  (ppm)  (ppb) (pgb) (ppb) B 13
BT 13 1 150.1 551 061 1945 968 121.52
1 51.89 2.15 0.19 4.92 1.05 9.84 2 150.74 5.49 0.6 20.19  9.94  120.65
2 51.11 221 0.19 5.16 1.05 9.81 3 151.19 5.5 0.6 19.82 9.85 120.08
3 50.21 206 021 508 098 10.19 [y 2 44
BT 2 3 1 150.19 541 0.64 20.88 9.58 119.85
1 49.87 1.91 0.19 4.95 0.97 10.65 2 149.26 5.44 0.6 19.15 991 119.88
2 49.79 1.97 0.19 4.83 0.98 9.94 3 14944 558 0.61 19.08 99 119.56
3 50.65 2.18 0.18 458 099 998 Y 3 94
BTy 3 1 15145 551 06 2018 985 118.08
1 50.28 1.88 0.18 491 0.94 9.72 2 148.68 5.5 0.6 19.82  9.88 119.14
2 48.29 2.04 0.18 4.82 0.9 9.91 3 148.25 5.41 0.59 19.45 991 119.08
3 47.99 2.12 0.18 4.92 0.91 9.83 Mean 149.92 548  0.61 19.78 9.83  119.76
Mean 5001 206  0.19 491 097  9.99 SD 110 005 001 058 012 098
SD 1.24 012 001 016 005 028 CV(%) 074 1.00 235 291 124 082
CV(%)  2.49 575 518 335 546 283 B
(CRAE@DEP)
LR ¢ 16K BBV HIRSREI 1
1 0.23-3.70 ppm » Robust-Z fi /i 15?-13.3;
& & £t 3] ES Jﬁﬁ' 13.3 > g [N 01 ~ 07219 » Xl &g
obb) Gpm) pm) (pb) (ppb) (ppb) Wk 1 j 7@; I
4 ELI’I\ ’ Bl l
P ae iTaL RE i
. 0

1 101.24  4.08 0.43 9.48 6.01  50.62
2 100.17  4.01 0.43 9.94 6.09  49.82
3 100.99  3.94 0.41 9.92 578 4924

2. ?Eﬂag"ﬁﬁfﬁ#[ﬂ Cl6F Ui R VRS AT
0.40-4.39 ppm > Robust-Z{ifi /1 #7-9.0% 1.2 »
PR s 01 129 - ﬁ?%’f&*;ﬁ?}ﬁ

i 2 VRN > P YRy I’J—g7 5% o
1 99.81 398 04 985 598 4961 3.y ﬁiﬁ’{ I : 185 e -V Ik U 147
20 974s 39004 984 592 4896 0.56-6.25 ppm > Robust-Z ifi /i #-14.9%
3 99.24 391 041 997 589 4958 22 [;gss(rﬁk:#»]&cﬁglz ~22K26% » H RN
i 3 4 FoES %"t VI EUE N A W R 'f
1 10052 389 039 991 596 5041 8339 -
9875 391 04 989 591 5091 _ -
’ H(ﬁﬁ(vﬂ% )
3 101.21 3.78 0.39 9.81 592  49.88 ?Eu )Eli’f# 17%1 _E” %j -1/ 3 ZE” ﬂ\ﬁ,:jgll\[ 7
Mean  99.93 393 041 985 594 49.89 0.17-0.24 ppm > Robust-Z f /1 17-2.9% 4.0 »
SD 127 008 002 0I5 009 064 PR RfE01 ~ 03W 259 o H AR IR

CV(%) 127 214 369 149 145 129 gtﬁiﬁ'ﬁﬁ@%%’ ’iﬁ?ﬁi’u;‘/‘éﬁﬁ?ﬁ’fﬁSZ.3%o
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MR I I 11 WE I I 1
&l ﬁﬁ#{
Robust Robust Robust o Robust Robust Robust
WA ppb 0 ppb 7 i ppb 0 e Mg PP g PP g
N N
F-01 51.18 09 113.00 2.4 - - F-01 023  -133 048 -8.7 — —
F-02 — — 122770 43 16653 1.5 F-02 — — 439 1.2 5.85 1.0
F-03 389 -19 9347 -14 - - F-03 208 09 428 09 @ — -
F-04 3930 -1.8 - - 157.80 0.5 F-04 188  -06 — — 536  -0.4
F-05 - — 10070 0.0 150.10 -0.3 F-05 — — 4.01 0.2 5.71 0.6
F-06 4493 -05 7730 -46 - - F-06 200 03 39 0.1 - -
F-07 58.01 25 - - 176.04 2.5 F-07 2.25 22 — — 5.95 1.3
F-08 - — 10392 06 153.74 0.0 F-08 — - 4.14 0.5 5.54 0.1
F-10 4464 -05 9658 -0.8 — - F-10 182 -1.0 359 08 - —
F-11 4390 -0.7 — —  147.00 -0.6 F-11 168 2.0 - - 511 -1
F-12 — — 101.00 0.0 153.00 0.0 F-12 - — 040 90 056 -149
F-13 4995 0.6 - - 145.80 -0.8 F-13 1.98 0.1 — — 533 -05
F-14 45.65 -03  98.16 -0.5 - - F-14 * - X - - -
F-15 - - 90.27 -2.0 14462 -09 F-15 — — 3.62  -0.7 519 -09
F-16 4486 -0.5 - — 136.50 -1.8 F-16 1.88 -0.6 — — 526 -0.7
F-17 * - - - * - F-17 193 -02 - - 560 03
F-18 — — 10063 -0.0 159.80 0.7 F-18 - - 420 07  6.06 1.7
F-19 — — 99.50 -02 15020 -0.3 F-19 - — 411 05 567 05
F-20 4936 0.5 10429 0.7 - - F-20 2.03 0.5 386 0.1 - -
F-21 48.60 0.3 - — 14170  -1.2 F-21 3.70 133 — — 524 -0.7
F-22 - — 10074 0.0 140.15 -14 F-22 - - 351 -1.0 474 23
F-23 5325 14 - — 15725 04 F-23 2.08 0.9 — - 5.66 04
F-24 4913 04  97.10 -0.7 - - F-24 1.87 -0.6 371 -05 - -
F-25 4133 -13 10240 0.3 — - F-25 175 -1.6 3.60  -0.7 - -
F-26 — — 10740 13 17680 2.6 F-26 - — 412 05 625 22
F-27 5419 1.6 — — 15312 0.01 F-27 1.99 0.2 - - 545  -0.1
Median 4713 100.70 153.00 Median 1.96 391 5.50
Q3 50.26 103.92 157.80 Q3 2.04 4.13 5.70
Q1 44.46 97.10 145.80 Q1 1.86 3.60 5.25
IQR 5.80 6.82 12.00 IQR 0.19 0.53 0.45
nlQR 4.30 5.06 8.90 nlQR 0.14 0.39 0.33

P

ool Z ] =2.008 L
| Z | =3.008% ]y -

»2.00< | Z | <3.00% =y Hi o
Median FLf[ 15 B Q3¥’ﬁ P43
"Er QIFI"‘”JL'N"ET IQRWLUM' =% nIQREY ﬁi:

| Uy b R
kR 2

PR

ForlzZ| =2.008 3

| Z | 23.008% Ty -
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R
%‘fﬁ[}' Robust Robust Robust
W pp Zi ppm Zi ppm-— i
[YHE
F-01 023 29 045 12 — —
F-02 — — 039 -02 0.60 0.0
F-03 024 40 048 2.0 — —
F-04 0.19 -1.0 — 0.60 0.0
F-05 — — 040 0.0 0.60 0.0
F-06 020 0.0 045 12 — —
F-07 020 0.0 — 0.62 0.6
F-08 — — 044 1.0 0.65 1.6
F-10 020 0.0 040 0.0 - —
F-11 022 20 — 0.60 0.0
F-12 — — 041 02 061 0.3
F-13 020 0.0 — 055 -1.6
F-14 020 00 038 -05 — -
F-15 — — 037 -07 057 -1.0
F-16 020 0.0 — 0.60 0.0
F-17 022 20 — 059 -03
F-18 — — 040 0.0 0.65 1.6
F-19 — - 044 1.0 0.67 23
F-20 019 -1.0 036 -1.0 - -
F-21 020 0.0 — — 0.58  -0.6
F-22 — — 039 -02 059 -03
F-23 021 1.0 — — 0.63 1.0
F-24 019 -1.0 039 -02 - —
F-25 017 -29 039 -02 — —
F-26 - - 044 10  0.69 29
F-27 021 1.0 — 0.62 0.6
Median 0.20 0.40 0.60
Q3 0.21 0.44 0.63
Ql 0.20 0.39 0.59
IQR 0.01 0.05 0.04
nIQR 0.01 0.04 0.03

j

Pz | £2.005% ﬁiﬁl

|z | =3.005 1

ljgk

2.00< | Z | <3.00 8 =)= o

Median £ f

|d‘§( Q3# F,IJH;J
d“g( QI1£% ]EE[JLI7J g IQREGPH ST b d‘ ZH nIQREG ﬁ fiz
=53 i = B

=S

EE

13

R i R

2. ?E[J:\%ifﬁhll ST R PR R
0.36-0.48 ppm > Robust-Z{ifi /i #7-1.0%2.0 »
TE R R Ft RGN o D H R
({i100% -

3. =k ?fi—}ilﬂlll 185 Fr e I PIZERHN /1 4%
0.55-0.69 ppm > Robust-Z{ifi /7 #7-1.6%2.9 »
PR 19269 » H ERH RS ’F“]F’J
RGN - LY B 88.9% -

(ERCIAA )

LOARIE AR - 165 H R VIRl /7
3.00-5.85 ppb > Robust-Z{fll /i #°-4.4%2.2 »
BRI 1351 BRECER B
?ﬁ"xﬁl??%‘ R ’4‘8 5% o

2.3 ﬁﬁ I 0 175 g s VI EEah i
8. 22 11.75 ppb > Robust-Z ifi /7 15"-2.1;
2.9 [REER S [CHEO6 M 109f - H ER TR
iﬁ%ﬁﬁ%%’ﬁﬁ?@%?ﬁ
88.2% o

3 MRS BRI 17T IR S
17.00-24.50 ppb » Robust-Z{fi /7 #7-2.5%
3.7 FREERS 1L ~ 237269 » HRES
B AGE R Y d R
82.4% -

)

LRI ¢ 145 90 RRS  BIRRE R A4
0.40-2.17 ppb > Robust-Z{ffl /i ¥7-2.5%5.5 »
PedrEed 10~ 1691 » H aRTER S ﬁ%lg
TN > i gk ["J‘,85 7% °

2. IS ﬁiﬁll 1o # e VHIZSAE N /7T
4.67-21.91 ppb > Robust-Zfifl /7 #°-1.4%
212 [REERA [OfRE02 ~ 10 149 > H &R
Hkwg ’g"ﬁ P HGEHEN o E ke |’J‘
81.3% o

3. ?EU%%FEFIHI ST R RN AT
4.44-16.09 ppb » Robust-Zffi /i #7-3.7%
4.3 0 [RUERA [URE16 ~ 2122391 » H RN
%?ﬁ%ﬁﬁ%%’ﬁﬁ?%%?ﬁ
82.4% -
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,—%Fﬁﬁ%?@‘ﬁﬁ W 91-
xS FEREZHEAHER xt - FERERAHER
= I 1l 11 irﬂl% I I it
HER jr Ffﬁﬁ' b Robust b Robust Robust klfl#l Robust Robust Robust
e POz PO ppb it ﬁﬁét ppb i ppb i ppb i
F-01 490 0.0 9.16 -0.8 — - 15-01 1.01 0.2 507 0.8 - -
F-02 - — 966 -0.0 18.78  -1.0 F-02 - - 7.80 2.7 11.74 1.3
F-03 544 12 1060 12 — - F-03 * — * — - -
F-04 4.65 -0.5 - - 2040 0.3 F-04 1.27 1.4 - - 12.12 1.6
F-05 — — 1012 05 1930  -0.6 F-05 - — 5.94 0.2 10.01 0.1
F-06 437 -12 822 -21 — - F-06 1.13 0.7 6.17 0.5 - -
F-07 513 05 — — 21.02 0.8 F-07 1.00 0.1 - — 10.08 0.1
F-08 - — 1046 1.0 19714  -02 F-08 - - 467 -14 8.72  -0.7
F-10 494 0.1 1175 29 — - F-10 2.17 5.5 1088 6.7 - —
F-11 3.00 44 - - 17.00 -2.5 F-11 1.00 0.1 - — 10.50 04
F-12 - — 972 00 1990  -0.1 F-12 - - 512 0.8 852  -0.9
F-13 585 22 - - 20.02 0.0 F-13 0.93 -0.1 - — 9.82 0.0
F-14 442  -10 911 -0.8 — — F-14 X - 2191 21.2 - —
F-15 - — 1061 12 19.66  -0.3 F-15 - - 5.08 -0.8 8.72  -0.7
F-16 487 -0.0 — — 20.15 0.1 F-16 0.40 2.5 - - 444 37
F-17 * - — — * - F-17 X - - — * —
F-18 - — 1023 07 21.87 1.5 F-18 - - 5.61 0.1 939  -03
F-19 - — 1020 0.7 2090 0.7 F-19 - - 550 0.3 1020 0.2
F-20 493 0.0 933 -05 - - F-20 0.95 -0.0 5.74 0.0 - -
F-21 480 -0.2 - - 19.00 -0.8 F-21 0.50 2.0 - - 460  -3.6
F-22 - — 930 -0.6 18.65 -1.1 F-22 - - 5.73 -0.0 8.56  -0.8
F-23 5.58 1.6 - - 2353 29 F-23 0.52 -2.0 - - 16.09 43
F-24 471 -04 945 -03 — - F-24 0.90 -0.2 4.85 -1.1 — -
F-25 444  -10 911 -0.8 — — F-25 0.97 0.0 5.95 0.2 - -
F-26 - — 1020 0.7 2450 3.7 F-26 - - 6.11 0.4 10.88 0.7
F-27 533 1.0 — - 20.74 0.6 F-27 0.65 -1.4 - — 7.64  -1.5
Median 4.89 9.72 20.02 Median 0.96 5.74 9.82
Q3 5.18 10.23 20.90 Q3 1.01 6.13 10.50
Ql 4.60 9.30 19.30 Q1 0.71 5.11 8.56
IQR 0.58 0.93 1.60 IQR 0.30 1.02 1.94
nlQR 0.43 0.69 1.19 nlQR 0.22 0.76 1.44
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29.38-83.96 ppb > Robust-Z(ifi /7 17"—4.1;
7.0 FQZE"IELEF’]"“F%H&S(H » HERE R

TRV RGERN > ) g [ﬁ87 5% o

3 MIRVERAHIIL - 165 A BRI /1
71.00-143.48 ppb > Robust-Z{il ﬁﬁ?—5.7f—*
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ﬁﬂ' o5 Ro‘t?ust opb Robust opb Robust
wEy -Zif -Zif -Zif
[ HE
F-01 11.34 1.0 55.67 1.2 — —
F-02 — — 4923 -00 11888 -03
F-03 1426 33 8396 7.0 - -
F-04 11.74 1.3 -  — 14348 23
F-05 — — 5112 03 121.80 -0.0
F-06 10.05 0.0 46.08 -0.6 - —
F-07 9.83 -0.1 — — 11845 -04
F-08 — — 5509 1.1 12840 0.6
F-10 851 -1.2 5239 0.6 — —
F-11 10.00 -0.0 — — 129.00 0.7
F-12 — — 4740 -04 11400 -09
F-13 1228 1.7 — — 12153 -0.0
F-14 X — 4589 -0.7 — —
F-15 — — 2938 41 71.00 -5.7
F-16 984 -01 — — 11400 -0.9
F-17 X - — — * —
F-18 — — 4658 -05 12652 04
F-19 — — 5030 0.1 122.80 0.0
F-20 7.53 -2.0 40.01 -1.9 — —
F-21 990 -01 — — 11420 -09
F-22 — — * — * —
F-23 1195 1.5 - — 13725 16
F-24 9.14 -0.7 4823 -02 - -
F-25 11.06 0.8 49.68 0.0 - —
F-26 - — 5754 1.6 132,60 1.1
F-27 11.08 0.8 - — 13044 09
Median 10.05 49.46 122.30
Q3 11.54 53.07 129.36
Q1 9.84 46.46 117.39
IQR 1.70 6.61 11.97
nlQR 1.26 4.90 8.87
Filz]=2.00 2ﬁ'€wzoo<\zr|<3oot ey
|z | =3. 00t T j%ﬁ MedianEG [ 17 By Q3tu ["71
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i(ppb) 16 38.96  58.01
& (ppm) 16 0.23 3.70
4fif(ppm) 17 0.17 0.24
I #(ppb) 16 3.00 5.85
F<(ppb) 14 0.40 2.17
fill(ppb) 15 753 14.26
i(ppb) 17 7730 12270
& (ppm) 16 0.40 4.39
#f(ppm) 17 0.36 0.48
" £#H(ppb) 17 822 1175
F<(ppb) 16 467 2191
fHi(ppb) 16 2938  83.96
£i(ppb) 17 136.50  176.80
£¥(ppm) 18 0.56 6.25
. 4if(ppm) 18 0.55 0.69
£#H(ppb) 17 17.00  24.50
F<(ppb) 17 444 16.09
fili(ppb) 16 71.00  143.48
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o 51 15(93.8%) 0 F (01,03,04,06, 10, 11,13, 14,16,20,21,23,24,25,27)  1(63%) > F(07) 0
& 13 (81.3%) > F (03, 04, 06, 10, 11, 13, 16, 17, 20, 23, 24, 25, 27) 1(6.3%) > F(07) 2 (12.5%) > F(01,21)
S 14 (82.3%) 0 F (04, 06, 07, 10, 11, 13, 14, 16, 17, 20, 21, 23, 24, 27) 2(118%) * F(01,25)  1(5.9%) F(03)
! ﬁfi 14 (87.5%) » F (01, 03, 04, 06, 07, 10, 14, 16, 20, 21, 23, 24, 25, 27) 1(63%) > F(13) 1(6.3%) > F(11)
-?J‘; 12 (85.7%) > F (01, 04, 06, 07, 11, 13, 20, 21, 23, 24, 25, 27) 1(7.1%) » F (16) 1(7.1%) » F(10)
fill 14(93.3%) + F (01,04,06, 07, 10, 11, 13, 16,20, 21, 23, 24, 25,27) 0 1(6.7%) - F(03)
51 14.(82.3%) » F (03, 05,08, 10, 12, 14, 15, 18, 19,20, 22, 24, 25, 26) 1(59%) » F (1) 2(11.8%) » F (02, 06)
14 (87.5%) > F (02, 03, 05, 06, 08, 10, 15, 18, 19, 20, 22, 24, 25, 26) 0 2 (12.5%) > F (01, 12)
&t 17 (100%) » F (01, 02, 03, 05, 06, 08, 10, 12, 14, 15, 18, 19, 20, 22, 24,25,26) 0 0
. ﬁfi 15 (88.2%) » F (01, 02, 03, 05, 08, 12, 14, 15, 18, 19, 20, 22, 24, 25,26)  2(11.8%) » F(06,10) 0
-?J‘; 13 (81.3%) > F (01, 05, 06, 08, 12, 15, 18, 19, 20, 22, 24, 25, 26) 1(6.3%) > F(02) 2 (12.5%) > F (10, 14)
fill 14(87.5%) + F (01, 02,05, 06, 08, 10, 12, 14, 18, 19, 20, 24, 25, 26) 0 2(125%) » F (03, 15)
51 15(88.2%) » F(02,04,05,08, 11, 12,13,15, 16, 18, 19,21,22,23,27)  2(118%) 'F(07,26) 0
S 15(83.3%) » F(02,04,05,07, 08, 11, 13, 15, 16,17, 18, 19,21,23,27)  2(11.1%) »F(22,26) 1 (5.6%) + F (12)
- S 16 (88.9%) » F (02,04,05,07,08, 11,12, 13,15, 16, 17, 18,21,22,23,27)  2(11.1%) »F(19,26) 0

Fh 14 (82.4%) » F (02, 04,05,07,08, 12, 13, 15, 16, 18, 19, 21, 22, 27)

2(11.8%) » F(11,23)

1(5.9%) > F(26)

'?J? 14 (82.4%) » F (02, 04, 05, 07, 08, 11, 12, 13, 15, 18, 19, 22, 26, 27)

0

3(17.6%) »

il 14(87.5%) > F(02,05,07,08, 11,12, 13, 16, 18, 19, 21,23, 26, 27)

1(6.3%) > F (04)

1(63%) » F(15)
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4. ISO/IEC. 2010. Conformity assessment-General

F-03 F-04 F-25 F-11 F-10 F-16 F-06 F-14 F-21 F-24 F-20 F-13 F-01 F-23 F-27 F-07
E

4.00

3.00
2.00

1.00

= 000
-1.00

-2.00

-3.00

-2.00
F- F- F- F- F- F- F- F- F- F- F- F- F- F- F- F-  F-

e kA

4.00

.00
200
100

= ooo
100

-2.00

-3.00

—a.00

F- F- F- F- F. F- F- F- F- F- F. F- F. F- F- F
01 11 25 10 24 04 16 17 13 27 06 20 03 23 07 21

W e

F-12 F-01 F-22 F-10 F-25 F-15 F-24 F-20 F-06 F-05 F-19 F26 F-08 F-18 F-03 F-02
LEE T

F- F-
12 22 11 15 21 16 13 04 27 08 17 23 19 05 02 07 18

F- F- F- F- F- F- F- F- F- F- F- F- F- F- F-

e S

B - #8145 R ZRobust-ZER HE

F-
26

requirements for proficiency testing. ISO/IEC
17043.
5. NATA. 2002. Guide to Proficiency Testing Australia.
6. ISR T AEPITRS -+ 2010 ¢ TR
RIS (B R -

5.00
4.00
3.00
2.00
1.00
= 0.00
-1.00
-2.00
-3.00
-4.00

F- F- F- F- F- F- F- F- F- F- F- F- F- F-
25 04 20 24 06 07 10 13 16 21
WA A

F- F-
17 o1 03

2.50
2.00
1.50
1.00
0.50
0.00

-0.50

-1.00

-1.50
F- F- F- F- F- F- F- F- F- F- F- F- F- F- F- F- F-
14 02 22 24 25 05 10 18 12 08

e A

4.00

3.00
2.00
= .00

0.00

-1.00

-2.00
F- F- F- F- F- F- F- F- F- F- F-
16 12 07 27 23 08 18 19 26

- F- F- F- F-
13 15 21 17 22 02 04 05 11

L R

= - RIS R ZRobust-ZER flE

F- F- F- F- F- F- F- F- F- F- F-

F- P F
16 01 20

4.00

3.00
2.00

1.00

IE

0.00
-1.00

-2.00

-3.00
o F- F- Fo ¥ o F- B B F-

06 14 25 01 22 20 24 02 12 05

W R A

[@1IED]

F- F- F- F- F- F- F- F- F- F- F- F- F- F- F- F- F-
11 22 02 21 05 15 08 12 13 16 04 27 19 07 18 23 26
LR

EM ~ $R#%Rl4E R 2 Robust-Z{E 2 flE



ST

18

aml

= 0.00

=~

II

N

b}

6.00

4.00
3.00
2.00
1.00
0.00
-1.00
-2.00
-3.00

24.00
22.00
20.00
18.00
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00
-2.00

il

=

[ TCEBHERE[SE ] www.angle.com.tw

AfBEPFIE® 51 W

F-16 F-21 F-23 F-27 F-24 F-13 F-20 F-25 F-07 F-11 F-01 F-06 F-04 F-10

R E S

F- F- F- F- F- F- F- F- F- F- F- F- F- F- F- F-
08 24 01 15 12 19 18 22 20 05 25 26 06 02 10 14

W E S

o

oo

10

160

=]
150 ppb

150
¢
z

140

110

5.00
4.00
3.00
2.00

1.00

-1.00
-2.00
-3.00 o
-4.00

w

B
150500

150

140

-5.00

’

4.00
3.00
2.00
1.00
0.00
-1.00
-2.00

-3.00

8.00
6.00

4.00

-2.00
-4.00

-6.00

KiGBI#ER ZRobust-Z{ER

F- F- F- F- F- F- F- F- F- F- F- F- F- F- F- F- F-
16 21 27 12 22 08 15 18 13 05 07 19 11 26 02 04 23

B E

F- F- F- F- F- F- F- F- F- F- F- F- F- F- F-
24 07 16 21 11 06 25 27 01 04 23 13 03

Bk E A

130

+ - SHIEIZESR 2 Youden

o

2pom

F- F- F- F- F- F- F- F- F- F- F- F- F- F- F- F-
1S 20 14 06 18 12 24 02 25 19 05 10 08 Ol 26 03

L

F- F- F- F- F- F- F- F- F- F- F- F- F- F- F- F-
15 12 16 21 07 02 13 05 19 18 08 11 27 26 23 04

R xS

~ TegAlZE R 2 Robust-ZE D %

2ppm

N~ FEAIERZ Youden




il

FLHT - BEEFTERE  BFE [ TBERES ] www.angle.com.tw

T JeF AR & SR TR

g
I 2 O no-

B ~ #AEEEIEER 2 Youden[El E+— - RERIERZYoudenE

] s o L™
3‘5 4‘0 1‘5 5‘n T
Sppb
I =
g
m £

120 ppb.
110 120 130
h I I
2 [\ LN

T

B+ - fRtElEE R Youden[El BEl+= - RiBlZER 2 YoudenE



i

ST

20

xt+— - SERECHIHGRTE—ER

=

s

N

TG

73
(=]

1

AP

-

B ES ] www.angle.com.tw

I

I

NG
ey
N

¢

o

AN
-

w
=
-

—H

s

I

fi

F-01

O

>

F-02

F-03

@ O

® e O

or e

F-04

® O

® O

F-05

[ 28 4

F-06

Ol @

> @

F-07

> e

> @

F-08

o>

F-10

> o

O e

F-11

Ol @

e O

F-12

O

F-13

® O e

e 0 >

F-14

© @

[ 28 4

o @

© @

F-15

® O

@ O

Ol @

F-16

F-17*

O

© @

o|»

© @

F-18

F-19

® e o e e

> ®© 0 e e

® e o e e

® e o o0|e

® e o0 e o0

F-20

F-21

Ol @

F-22

©

F-23

o> o

> oo

O @O

® O e

F-24

F-25

> @ e

F-26

>

>

>

@)

F-27

*RUEAPRE 2= @ il

PO A AR



FLHT - BEEFTERE  BFE [ TBERES ] www.angle.com.tw

21
Jef ot GUBERRH [ £ TR AT IR R

Results of Proficiency Testing in 2010: Heavy Metals in
Drinking Water

ERH-YUN CHIANG, MEI-CHUAN PO, WAN-CHEN LEE,
MING-SHIN LEE AND HWEI-FANG CHENG

Division of Risk Management

ABSTRACT

A proficiency testing was held in 2010 in order to understand the analytical competence of the
joined laboratories for heavy metals in drinking water. Given drinking water was used as the testing
materials that showed consistent and effective in terms of homogeneity and stability. A total of 26
laboratories participated in the test, including 4 and 22 laboratories from local health bureaus and
private sectors, respectively.

The analytical results were analyzed using Robust-Z statistics into three grading categories
as follows: |Z-score| < 2 as ‘satisfactory’, 2 < |Z-score| < 3 as ‘acceptable’ and |Z-score| = 3 as
‘unsatisfactory’. Among the laboratories evaluated, the satisfactory percentage were in the range of
82.3-93.8%, 81.3-87.5%, 82.3-100%, 82.4-88.2%, 81.3-85.7%, 87.5-93.3% for lead, zinc, copper,
cadmium, mercury and arsenic, respectively.

Laboratories graded in the category of ‘unsatisfactory’ were mandated to provide a report
of correction, as well as were requested to take the second test. Laboratories are expected to
consistently improve their quality control system through this proficiency testing.

Key words: proficiency testing, drinking water, heavy metals, lead, zinc, copper, cadmium, mercury,
arsenic



