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IMEP- 6 :

Certifledrange (= 2 u,.) :

Trace elements in water : synthetic water (sample " 1")

0.0855-0.0927 pmol-kg™

0,1246 -

50
Pb m Accredited/certified/authorised laboratory
A Partially accredited/certified/authorised and seeking further _ L |40
accraeditation
¢ Seeking accraditation
le3
o Mot acoredited/certified/authorised or no staternent L a0

00846 -

Accreditatio
c

1l L < 00334

< 01588

Seeking
c
< 0.0959

<19.1861

No ac
c

0.00z0
0.0258

creditation
U:(c) dewv.

E)
0oooa -
nopan -7

Accreditation
c u.c) dew
]
00132 00038 -85
0.0355 0.0020 -60
00368 00037 -59
0.0395 0.01949 -55

Seeking
c u(c) dew
]
00008 00001 -89
00197 00000 78
00296 00099 67
00384 00000 57
00388 00278 56
00432 0004 52

No accreditation
or not stated
c uc) dew.

01353 0.0024
01360 0.0110
019158 00192

%
52
a3

115

Accreditation
c uU.(c) dewv.
%
01360 0.0440 83 [ -20
01391 0.0298 ]
01391 0.0293 jali]
01690 0.0199 ENE -30
01923 0.0258 116
02385 0.0000 168
Seeking
¢ |uic) dew. | -40
U
01400 0.0100 57
3E+05 | 2E+05 3E+09

0,0448

Results from all laboratories arranged by ascending values.

i

Deviation from middle of certified range in %.



IMEP-6: Trace elements in water : synthetic water (sample " 1")
Certified range (= *2 u,): 0.0855-0.0927 pmol-kg™

50
01248 A - L 40
F 30
* » {
- 20
70,1046 3
=) .
¥ It *» & | 10
3 It E 'y * &
= 0
00846 1 HTEEES (EEEI R TP HIE EESTES HE Tt o8 dR g . _ ; _
L 3 E I J l L a ES
J— » 1 - L _10
} +
17 - -20
*» 1
00846 c U c) dev.
il " L 30
0.0002 00001  -99
. 0.0197 00000  -78
: 00798 00088 -B7 ¢ uc) dev.| |
40
c 0.0384 00000  -57 %
= 00959 0.0398 00278 -56 01400 00100 &7
= 191860 0.0432 00014 -82 3.E+06 2E+05 3E09
0,0448 T

-50
Results from laboratories seeking accreditation arranged by ascending values. -’l%n

Deviation from middle of certified range in %.



IMEP- 6 :

Trace elements in water : synthetic water (sample " 1")
Certifledrange (= *2u.): 01295-0.1369 umol-kg'1

0,1246 A

0,1046 -

Pb

umol-kg™

=

0845

00646 -

< 00854
= 01565

c | 4:(c) dew,

00132 0.0038
00358 0.0020
00368 00037
00395 0.0199

Yo

-G8
-60
-54
-55

¢ uqle)

01360 0.0440
01291 0.0283
04391 0.0255
04690 0.0189
01928 0.02558
02385 0.0000

dev.
"
53
a6
56
30
116
165

0,0445

Results from accredited/certified/authorised laboratories

arranged by ascending values.

50

- 40

- 30

- -30

it

Deviation from middle of certified range in %.



IMEP- 6 :

Trace elements in water : synthetic water (sample " 1")

Certified range (= £2 u,): 0.0855-0.0927 pmol-kg”

50

0,1246 -

Pb

A EAT?

< ETAAS «FAAS O |CP-ES m ICP-MS e Other|

- 40

0,0646

0,0445

|
i

15
ICF-ES | < 0.0234
ICF-ES | < 0.0858
ICF-ES | < 01238
ICP-ES | <19.1251

ﬁr e

¢ | ugc) dev.

ETAAS | 0000 00001
ETAAS | 00030 00003
ETAAS | 00132 000z
ETAAS | 00253 00040
ETAAS 0033 00D
ETAAS | 00E34 00000
ETAAS | 00422 00014
FAdS | 00197 00000
ICR-ES | 0as 00es
ICR-ES | 00253 0007
ICRES | 00338 00Ts
ICR-ES | 00223 00129

abpaibagsaep®

HH

e

C Mc) dew.| L

EAT | 04350 00410
EAT | 01321 0022
ETAnS| 012353 00024
ETA8 S| 01900 00400
ETad S| 04918 00492
ETAa S| 01928 | 00252
FAaAS | 02325 00000
ICRES | 01820 0019
ICP-hitS | 04350 | 00440
ICR-MS| 01201 DD

" Electrochemical Analytical Technigues

Results from all laboratories arranged by methods.

- -20

- -30

Deviation from middle of certified range in %.
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e WHO methods
e US EPA methods

htto.//www.epa.gov/quality/qs—
docs/gb6—-final. baf

e Standard Methods, AWWA
e ASTM
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e GLP
e |SO 9000 series

e ISO/IEC 17025




GLP (Good Laboratory Practice)

US FDA

1976 GLP regulation proposed
1979 effective, 1987 revised

US EPA

1980 GLP regulation proposed
1989 GLP in place (TSCA)
1990 GLP proposed in FIFRA

OECD
1981 Principles of GLP published

Korea
1986 KGLP




ISO 9000 Standards

ISO 9000:2000

Quality management systems —— Fundamentals
and vocabulary

ISO 9001:2000
Quality management systems —— Requirements

1ISO 9002:1994

Quality systems —— Model for quality assurance in
production, installation and servicing

ISO 9003:1994 Quality systems —— Model for quality
assurance in final inspection and test




Us EPA Method #!@
Determination Of $%” From *&?

1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0

Scope and Application.
Summary of Method.
Definitions.
Interferences.

Safety.

Equipment and Supplies.
Reagents and Standards.

Sample Collection,
Preservation, Storage, and
Transport.

9.0 Quality Control.

10.0 Calibration and
Standardization.

11.0 Analytical Procedure.

12.0 Calculations and Data
Analysis.

13.0 Method Performance.
14.0 Pollution Prevention.
15.0 Waste Management.
16.0 References.

17.0 Tables, Diagrams,
Flowcharts and Validation
Data




ISO/IEC 17025

ISO/IEC 17025:1999

General requirements for the competence
of testing and calibration laboratories

ISO/IEC Guide 25:1990

General requirements for the competence
of calibration and testing laboratories
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An outline of the organization of the MRA

Mational Metrology Institutes

natiopai i calibration  guality shpplementary
med surement -:-:um,i:fgn'sc-ns measyrement \Eystem COMmparsans to

atgnilaros cd pabilitie s Suppart callbrations
Consultative Committees Fegional Metrology
RS Qrganizations

BIFM (RMOS)

submissiohs

l esuits

Consutative Committess

b J

JCRH
(Joirt Camimittee of the RMOs
and the BIPh)

e
degrees of S calibration
e quivaience _ﬁ:ﬂﬂ me asrement
capabilities

L
MREL appendix B \\'/ MREL appendix C

ey comparison data base




The Scheme for Key Comparisons

BIPM

CIPM
ey comparisons

RO key
COMparisons

A




CCQM Key Comparison

http:a//kcdb.bipm.fr/
BIPM-KCDB/AppendixB/
search _results3 4.asp

OR

http.//www.bipm.fr




The Building Blocks of Mutual Recognition Agreement

Product
Certification

Accreditation
System

Quality System
Certification

Country A

\

e

VOLUNTARY
MRAs

<:| International :>

Equivalence

Product
Certification

Accreditation
System

Quality System
Certification

Country B



nmol-L

1221
1171
1121
1071
1021
97 1
921
871
821
771
721
67
621
571
521
47

42

CCQM-K2: key comparison Cd in water
Certified range (U=2u_): 81.0 - 85.4 nmol-L-"

Cd
s
VNIIM
. I E 'y ¢ 0 i I
NIST PTB KRISS LGC IRMM NRC NMi NIMC LNE
0| = ot A S I Ul 2 = 2
= 4 =2 = I u g2 =2 z A
ol C 2t A Of

50

- 40

r 30

20

10

F-10

r-20

r-30

F-40

-50




nmol-L

911

86 7

811

76 7

717

66

61

56 1

511

46 1

411

36 7

31

CCQM-K2: key comparison Pb in water
Certified range (U=2u,): 61.0 - 63.6 nmol-L™"

k]
VNIIM
N 3 3 3 t * * -
Y
LNE
- LGC NRC IRMM
PTB NMi NIMC KRISS NIST

50

40

r 30

20

10

r-10

r-20

r-30

- -40

-50




Pb 1n sediment measurement results for CCQM-P15

480

460

nmol/g

420

400

380
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Cd 1n sediment measurement results for CCQM-P15

35 .
=2
. BAM2 ¢
—
2 27/ &=
< sx 3% MConzsy
oA stz Aot NARL2 NARL' IRMM
23 | VNIIM { $ { ¢ Iiz%
to

19



CCQM Intercomparison of Organic Analysis with IDMS

Code Description year %] 3} KRISS
g |3
CCQM-P2 (p,p’-DDE in isooctane 1996 = =]
CCQM-P4 |p,p-DDE in corn oil 1998 et Zho
CCQM-K5 |p,p’-DDE in fish oil 2000 g 2k
CCQM-P6 |Cholestrol in serum 1998 )= | =} o]
CCQM-K6 |Cholestrol in serum 2000 )= | =} o]
CCQM-P21 [p,p’-DDT in fish oil 2000 g o
CCQM-K21 [p,p’-DDT in fish oil 2001 of] %] Z}o]
CCQM-P10 | +HCH in fish oil 2000 o= o]
CCQM-P8 |Glucose in serum 2000 d= o]
CCQM-K11 | Glucose in serum 2000 A= Zhod
CCQM-P9 |Creatinine in serum 2000 I = =)o
CCQM-K12 |Creatinine in serum 2000 d= o]

*Antibiotics in meat, Growth hormones in meat, Vitamins in Food



Conc. (ng/g)

4.9

4.8

4.7

4.6

4.5

CCQM-P4 Intercomparison of p,p’-DDE In Corn Qil (Sample A)

p,p’-DDE 4.740 +0.034 pglg

ey '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.".'.'.'.'.'.'.'.'.'.'.'.'.I.'.'.'.'.'.'.'.'.'.'.'.'.".'.'.'.'.'.'.'.'.'.'.'.'
- o T -
I .'.'.'.'.'.'.'.'.'.'.'.'é.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.':.'.'.'.'.'.'.'.'.'.'.'I?I.'.'.'.'.'.'.'.'.'.'.':’.'.'.'.'.'.'.'.'.'.'.'L.'.'.'.'.'.'.'.'.'.'.'.'.:.'—.'.'.'.'.'.'.'.'.'.'.';.',
KRISS LGC ]';‘5%
NIST + i 513 I o4
= BAM - - -
U= 25, VNIM NIMC
- * i Al Of ol = _
PTB
=21 KRISS 4.731 £ 0.023
B Overall mean 4.729 .
Std. Deviation o, 0.029 (0.6 %)




Conc. (ug/q)

0.076

0.074

0.072

0.070

0.068

CCQM-P4 Intercomparison of p,p’-DDE In Corn Oil

p,0’-DDE 0.07246 + 0.00053 pg/g

[0.0903]
- NIST T ]

B 0| = NRC
$ I LHCT

I 1
[Fasssssssnnnnnhusssssnnnnnnunsnnennnnnnnnn { -------------------------- ; ------------ I-----------------------------------------ﬁ
i s 7 1 i
....................................... l B
- 0 3= -
KRISS BAM PTB 1
| st= =22 =9l 1 NIMC -
/= ol &

VNIIM == KRISS 0.0713 + 0.0004
-4 Al Of Overall mean 0.0723 .
Std. Deviation o, 0.0009 (1.2 %)




CCQM-K5 Key Comparison - Determination of p,p’-DDE in Fish Oil

Sample A
1.70

1.65

1.60 — {
et=
155 - T KRISS { {

1.50

Hg/g

1.45

KRISS 1.525 + 0.006
Overall mean 1.520
Std. Deviation 0, , 0.038 (2.5 %)

1.40 -

1.35




CCQM-K5 Key Comparison - Determination of p,p’-DDE in Fish Oil

Sample B

6.6

6.4

Jo }
N

5.6 - 3 KRISS 6.001 +£0.024
Overall mean 5.997

Std. Deviation 0, , 0.074 (1.2 %)
(2.7 %)

Hg/g
o
o

!
.

5.4




ng/g

CCQM-P21 Pilot Study - Determination of p,p’-DDT in Fish Oil

Sample
A
0.36 -
0.34 -
=
0324 NA KRISS } }
s }
0.30 -
0.28 -
KRISS 0.313 + 0.002
Overall mean 0.312

Std. Deviation g, 0.005 (1.6 %)

0.26




ng/g

CCQM-P21 Pilot Study - Determination of p,p’-DDT in Fish Oil

Sample B

5.4 4

5.2

5.0 -

4.8 -

4.6

4.4 -

4.2 -

4.0 4

KRISS 4.661 + 0.021
Overall mean 4.673
Std. Deviation 0, , 0.054 (1.2 %)




CCQM-P10 Pilot Study - Determination of gamma-HCH in Fish Oil

Sample B

5.2
st=
5.0 =
KRISS

Hg/g
N

oo

' .

4.6

KRISS 4.834 + 0.046
4.4 - Overall mean 4.830
Std_Deviation 0 . 0054 (11 %)







