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Korea has two type of the environmental official test methods, environmental standards enacted by ministry
of environment (ES) and Korean industrial standard enacted by ministry of knowledge and Economy (KS),
which causes the confusion of users, The main purpose of this study is to compare ES with KS and to make
solutions to unify two types of standards. futhermore, We found the ways to improve ES and KS considering
many countries aligned domestic standards with international standards. ES for soil quality consisted of sixty
official test methods. We focused on thirty official test methods in ES except for the introduction, sampling
methods and leak test methods and compared them with the corresponding KS just translated from ISO stan-
dard without any technical changes. By reviews and comparative tests between ES and KS we classified them
into “No corresponding standards”, “Pre-unification completed”, “Pre-unification impossible”, “Unification
completed” and “Unification impossible”. There were eighteen standards possible to unify, six standards
impossible to unify and six standards corresponding no KS. We suggested that ESs for CN, phenols and Cr®"
were needed to adopt parts of the procedures in KS for improving recoveries and reducing the pre-treatment
time and labor. We also found that both standards had to include detailed information about wavelength to ana-
lyze metals for user's convenience.
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Fig. 1. The procedure of the

judgement of unification classification.
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Table 1. The method lists of Environmental Standards (Official test methods) in Ministry of Environment and the
corresponding Korean Industrial Standards.

Analytical ES Number Method KS Number of method
contents of method
Water content ES 07301.1 Gravimetric method KS 1 IS0 11465

ES 07302.1

pH ES 07302.1 Electrode method KS I ISO 10390
F ES 07351.1 UV/VIS Spectrometry -
ES 07351.2 Electrode method -
ES 07352.1 UV/VIS Spectrometry KS I ISO 11262
CN - Flow method KS I ISO 17380
ES 07352.2 Electrode method -
ES 07401.1 Atomic absorption spectrophotometry KS T ISO 11047/KS 1 ISO 11466
Cu ES 07401.2 Inductively coupled plasma/atomic emission ISO 22036
spectrometry
E 07402.1 Atomic absorption spectrophotometry KS TISO 11047/KS 1 ISO 11466
Pb ES 07402.2 Inductively coupled plasma/atomic emission ISO 22036
spectrometry
ES 07403.1 Atomic absorption spectrophotometry KS I1SO 11047/KS 1 ISO 11466
Ni ES 07403.2 Inductively coupled plasma/atomic emission ISO 22036
spectrometry
ES 07404.1 Hydride generation-atomic absorption KS I ISO 20280/KS I ISO 11466
As spectrophotometry
ES 07404.2 Inductively coupled plasma/atomic emission ISO 22036
spectrometry
Hg ES 07405.1 Cold vapor/atomic absorption spectrophotometry KS 11SO 16772/KS 1 ISO 11466
ES 07406.1 Atomic absorption spectrophotometry KS T ISO 11047/KS 1 ISO 11466
Zn ES 07406.2 Inductively coupled plasma/atomic emission ISO 22036
spectrometry
ES 07407.1 Atomic absorption spectrophotometry KS 11SO 11047/KS 1 ISO 11466
Cd ES 07407.2 Inductively coupled plasma/atomic emission ISO 22036
spectrometry
5t ES 07408.1 UV/VIS Spectrometry -
- Ion chromatography ISO/DIS 15192
Organophosphorus ES 07501.1 Gas chromatography -
compound ES 07501.2 Gas chromatography/mass spectrometry -
Benzo(a)pyrene ES 07551.1 G.’flS chromatography/m?ss spectrometry KS T ISO 18287/KS 1 ISO 22892
- High performance liquid chromatography KS I ISO 13877
TPH ES 07552.1 Gas chromatography/mass spectrometry KS I ISO 16703/KS 1 ISO 22892
Phenols ES 07553.1 Gas chromatography KS I ISO 14154
PCBs ES 07554.1 Gas chromatography KS I ISO 10382
ES 07601.1 Purge-trap-gas chromatography/mass spectrometry KS I ISO 15009/KS I ISO 22892
VOCs ES 07601.2 Purge-trap-gas chromatography
ES 07602.1 Purge-trap-gas chromatography/mass spectrometry  KS I ISO 15009/KS I ISO 22892
ES 07602.2 Purge-trap-gas chromatography
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Table 2. A comparative result of Benzo(a)pyrene
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Table 3. The comparative result of BTEX
Benzene Toluene Ethylbenzene m,p-Xylene o0-Xylene
Compound
(mg/kg) (mgkg) (mg/kg) (mgkg) (mg/kg)
Methods ES KSIISO ES KSIISO KSTISO ES KSIISO ES KSIISO
07600.1 15009 07600.1 15009 07600.1 15009 07600.1 15009 07600.1 15009
1 9.12 9.72 8.51 8.93 8.30 8.45 16.72 17.73 8.26 3.68
2 9.61 9.55 3.86 8.69 8.50 8.26 1791 17.35 8.73 8.46
3 8.98 9.57 7.97 8.44 8.38 8.20 16.17 17.22 7.76 8.30
4 10.37 9.95 8.97 8.76 8.15 8.46 18.28 18.06 3.82 8.76
Avg.(n=4) 9.52 9.70 8.58 8.71 8.17 8.26 17.27 17.59 8.39 8.55
SD 0.63 0.18 0.45 0.20 0.38 0.22 0.99 0.38 0.49 0.21
Variance 0.39 0.03 0.20 0.04 0.15 0.05 0.98 0.15 0.24 0.04
F-ratio 0.29 0.27 0.20 0.36 0.35
F-c 5.99 5.99 5.32 5.99 5.99
Result F<Fc, Ho: accept (Significance level: 0.05)
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Soil texture ES 07352 KS I ISO 10390
(2009) (2005)
Loamy sand 5 g (4.8 mL) 5 mL (5.71 g
Clay 5 g (4.7 mL) 5 mL (5.83 g)
Table 5. A comparative result of pH
pH(Sand) pH(Clay)
Method ES KSIISO ES KSIISO
07302.1 10390 07302.1 10390
1 7.50 7.43 4.85 4.68
2 7.52 7.42 4.96 4.66
3 7.55 7.47 4.92 4.58
4 7.62 7.53 4.86 4.59
5 7.58 7.56 4.88 4.56
6 7.60 7.55 4.86 4.55
7 7.63 7.56 4.84 4.60
Avg. 7.57 7.50 4.88 4.60
SD 0.05 0.06 0.04 0.05
Variance 0.002 0.004 0.002 0.002
F-ratio 5.248 126.189
F-c 4.747 4.747
Result F > Fc, Ha: reject F > Fc, Hy : reject

(Significance level: 0.05)Significance level: 0.05

Table 6. The comparative result of cyanide

CN"(m
Method (mg/ke)
ES.07352 KS I ISO 11262
1 82.60 86.25
2 85.15 105.75
3 69.45 113.75
4 60.75 101.00
5 68.55 101.25
6 86.85 99.50
7 70.55 115.50
Avg. 74.84 103.29
SD 9.97 9.82
Variance 99.38 96.45
F-ratio 28.918
F-c 4.747
Result F > Fc, H : reject

Significance level : 0.05
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Table 7. The final results of the unificarion decision in soil standard methods

Unificarion results Analytical contents (the number of methods)
Pre-unification completed -
Unification possible Benzo(a)pyrene(1), Cu(2), Pb(2), Ni(2), As(2), Hg(1), Zn(2), Cd(2), VOCs(4)
Pre-unification impossible Water content(1), TPH(1), Phenols(1), PCBs(1)
Unification impossible pH(1), CN(1)

No corresponding standards F(2), CNQ), Cr®*(1), Organophosphorus compound (2)
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