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This study was performed in order to establish a reasonable assigned value and target standard deviation in
various matrices from proficiency test results. RPDs between manufactured PT sample concentrations and
robust or normal averages were lower than 5% in almost all items except in water, drinking water, waste and
soil and 5% to 9.5% in organic solvents and organo-phosphate pesticides. Robust averages and robust standard
deviations from 2002 to 2012 were calculated and Coefficient of variation (CV) was used as statistical tools
to find the target standard deviation in each fields. As a result, CV of all items except mercury and arsenic
showed less than 10% in water and drinking water fields. CV of mercury and arsenic was less than 20%. Most
items of heavy metal in waste and soil showed less than 15%. Therefore, it is determined to be reasonable that
the standard deviation of future itemized goal is calculated by multiplying the coefficient of variation of the
statistical processing results during 11 years. These results will contribute to providing reliable evaluation cri-
teria and relevant information when establishing the PT evaluation guidelines according to ISO 17043 in var-
ious fields.

Key words: Proficiency testing, Coefficient of variances, RPDs, 1SO17043
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Table 1. Relative percent deviation between manufactured concentrations and robust/normal averages in Water &

Drinking water fields (2002~2012)

Water field

Drinking water field

Ttem ND Range of  Average of Range of Ttem ND Range of  Average of Range of
MC?mg/lL) RPDY%) RPD(%) MC?mg/lL) RPD¥%) RPDY(%)
BOD 2874 12.1~924 1.25 0.02~527 NH,N 901 0.25~0.85 1.6 0~10.2
COD 2872 83-~421 2.32 0.54~4.31 F 901 0.55~1.80 1.7 0~8.7
TN 2744 2.0~32.0 2.13 0.01~9.25 CCL, 901 0.04~0.13 3.1 0~8.7
TP 2710 0.3~8.3 3.64 1.58~5.94 Benzene 901 0.004~0.045 4.7 0~22.2
CN 1839 0.3~2.4 3.11 0.05~6.53 Parathion 901 0.03~0.13 35 0.1~-8.8
Phenols 1925 0.7~4.1 1.92 0~8.76 NO;-N 544 0.6~1.8 14 0~7.8
SS 643  20.0~80.0 2.71 1.81~4.21 Cr 554  6.0~18.0 1.1 0~5
Cd 1856 0.1~2.5 2.27 0.02~12.02 S0 544  0.7~18.0 1 0~6.1
Pb 1851 0.3~2.8 2.08 0~7.46 Diazinon 470 0.03~0.12 4.7 0~12.1
Cr 1885 0.2~3.0 1.97 0.17~7.83 Pb 820  0.04~0.18 2.4 0~6.6
Cu 1008 0.4~2.7 2.43 0.35~5.36 Hg 814 0.004~0.028 4.1 0~12.5
Hg 1838  0.01~1.80 3.79 0.02~16.5 As 823  0.04~0.18 1.9 0~8.7
As 1842 0.1~2.7 1.84 0.08~15.4 Cd 241 0.008~0.023 15 0~44
Mn 313 0.8~2.0 0.81 0.15~1.64 Cr 387 0.15~0.36 0.5 0~1.2

*1)N: number of participating laboratories, 2)MC: manufactured concentration

3)RPD=

| Robust averages—manufactured concentration / manufactured concentration|x100
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Table 2. Relative percent deviation between manufactured concentrations and robust averages in waste (2002~2012) &
soil fields (2010~2012)

Waste field Soil field
Range of Average of Range of Range of Average of Range of

lem NV MC?(mg/L) RPD(%) RPD®(%) ftem NV MC?(mg/L) RPD®(%) RPD?(%)
TCE 184 10.0~80.0 5 03~161  Benzene 184 1278 6.6 0.1~30.6
PCE 160 15.0~75.0 5.7 0.7~108  Toluene 184 12.6~36.6 42 0.08~303
Pb 358 13~118 62  0.12~182 Ethylbenzene 184 13.2~49.9 3.1 0.37~12.0
Cr 333 06~175 48  006~156  Xylene 184 15.0~847 5.1 0.03~16.4
Cu 332 22~198 32 0.05~12.2 TPH 184 592.1~1603.2 101  517~163
Cd 226 18~122 3.2 1.1~52 cd 157  32~141 40 0.15~11
TCEM® 68  8.0~25.0 8.1 1.52~13.7 Zn 157 983~12637 57 0.18~8.8
1L,2-DEY? 68  5.0~250 2.7 0.93~7.2 Pb 157 1333~1050.1 3.3 0.04~8.6
2-CPY 68  8.0~20.0 9.5 2.3~16.9 Cu 157  28.4~80.1 8.0 2.4~146
Parathion 68  1.0~9.0 6.8 1.05~19.3
Diazinon 68  1.5~8.0 52 0.66~13.0
EPN 68  2.0~80 42 0~11.0

*1N: number of participating laboratories, 2)MC: manufactured concentration
a)Trichlorofluoromethane, b)1,2-Dichloroethane, c)2-Chlorophenol
3)RPD= |Robust averages—manufactured concentration / manufactured concentration|x100
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Fig. 1. Coefficient of variation for all PT items in water
field (2002~2012).
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Fig. 2. Coefficient of variation for ion compound PT items
in drinking water field (2002~2012).
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drinking water field (2002~2007).
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Table 3. Suggest of target standard deviation of various fields

Field

water drinking water waste soil
Item
VOCs 10% of robust average 15% of robust average 15% of robust average 15% of robust average
10% of robust average 10% of robust average
Heavy-metal 10% of robust average (except mercury, 10% of robust average

arsenic 20%)

organo-phosphate
pesticides

(except mercury 20%)

10% of robust average 10% of robust average 15% of robust average 15% of robust average
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