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Abstract — The integrated environmental management method will lead the management of the emission sources in the
future out of respective managements for each environmental media. For the integration of environmental managements, inves-
tigation of specific information on emission sources and the amounts of emissions and transfers of pollutants to environmental
media are necessary. This will be accomplished by preparation of a precise emission inventory (El). The procedures for an El
are classified into three steps; selection of area, selection of chemicals, estimation of emissions. The selection diochemicals
the area chosen is the most important step for the further studies. In this work, a methodology to determine the peiority of th
pollutants emitted or released from the target areas is proposed. The major pollutants of a metropolis (Seontjuetdaan i
area (Ansan) are selected by the suggested method.
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of 33l AA EWIA 9] S slstetEZ o] “‘4% #} it} EURAM Table 1. Distribution ratios (Disty,) of EURAM

£ Ql7belu} A et FA A Ys)del 71s=st 051 7& 3 =& Physical chemical properties Value Score
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Fig. 1. Factor-estimation methods of CHEMS-1 (a) acute oral-toxicity, (b) acute inhalation-toxicity, (c) carcinogen, (d) acutshfitoxicity, (€) NOEL, (f)
chronic fish-toxicity, (g) BOD half-life, (h) hydrolysis factor, (i) bioconcentration factor.
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Table 2. Scoring items and scoring standards of CHEMS-1
Items Specific items Points Methods
Human effect HY, .., Oral toxicity, H\ . b, 0-5 Fig. 1(a)
Inhalation toxicity, HY,pajaton LG, 0-5 Fig. 1(b)
Carcinogen, H¥, inogen 0-5 Fig. 1(c)
Others, HYjr 0-5 1 point for each item
Environmental effect HY, ion Acute toxicity, HV, . b, 0-5 Fig. 1(a)
Fish toxicity, HV.gp, o, 0-5 Fig. 1(d)
NOEL, HVssh noEL 0-5 Fig. 1(e), ()
ExposureHV,;osure BOD dissolution, H¥qp 1-25 Fig. 1(9)
Hydrolysis, HViyarolysis 1-15 Fig. 1(h)
Bioconcentration, Hyc¢ 1-25 Fig. 1(i)
Total hazards (H¥umarHVenvion < HVexposure 0-100 -

Brief screening of chemicals

on the basiz of circulated amounts and emissions

Exclude agricultural chemicals and
synthetic detergents

v

(1 sereening)

Delete general gases, natural resources, common chemicals

Exclude low-hazard chemicals

v

{24 screening / EURAM method)

Check the classification and specification & delete low hazard chemicals

/R, EU directive

v

(CHEMS- 1 method)

Acquisition of information about selected chemicals and sconng

DJ/B, estimation program

v

Application of weighting factors to CHEMS-1
on the basts of circulated atnounts and emissions

Impose weighting factors,
non-point emissions

v

Gfoufing and audit
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Opinions of experts

v

(4™ sereening)

Check momntoring data and environmental laws
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Opitnons of policy planners

v

Determination of chemical pricrity

Fig. 2. Procedure to determine the chemical priority.
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Table 3. Scoring results for chemicals by EURAM method (Seoul)
Rank Cas no. Chemical name HEX HEF (H:;Sr:éllz)
1 000106-89-8  Epichlorohydrin 10.00 10 100.00
2 000067-63-0 2-Propanol 9.49 10 94.95
3 000111-15-9 Ethylene glycol monoethyl ether acetate 8.25 10 82.49
4 000079-01-6 Ethylene trichloride 8.58 9 77.23
5 025646-77-9 2-[(4-Amino-3-methylphenyl)ethylamino] ethanol sulfate (1:1) (salt) 7.49 10 74.87
6 025646-71-3 N-[2-[(4-Amino-3-methylphenyl)ethylamino] ethyl] methanesulfonamide sulfate (2:3) 7.21 10 72.13
7 000091-20-3 Naphthalene 7.78 9 70.04
8 000101-77-9  4,4'-Methylenedianiline 6.64 10 66.36
9 000108-10-1 Methylisobutyl ketone 7.73 7 54.12
10 007722-84-1 Hydrogen peroxide 8.15 6 48.89
11 000127-18-4  Tetrachloroethylene 5.35 9 48.14
12 000117-81-7 Bis(2-ethylhexyl)phthalate 6.84 7 47.90
13 001330-20-7 Xylene 9.55 5 47.74
14 007664-38-2 Phosphoric acid 7.96 6 47.73
15 000111-30-8 Glutar- aldehyde 7.50 6 44.99
16 000102-71-6 Triethanolamine 7.38 6 44.30
17 007697-37-2 Nitric acid 7.13 6 42.76
18 000064-18-6 Formic acid 7.03 6 42.15
19 000075-01-4  Vinyl chloride 4.11 10 41.15
20 000095-33-0 N-Cyclohexyl-2-benzothiazolesulfenamide 6.85 6 41.07
21 000120-78-5 2,2 -Dibenzothiazyl disulfide 6.68 6 40.07
22 000078-93-3 Methyl ethyl ketone 7.74 5 38.68
23 000108-39-4  m-Cresol 6.43 6 38.56
24 000111-76-2 2-Butoxyethanol 7.38 5 36.90
25 000100-97-0 Hexamethylenetetramine 6.08 6 36.49
26 000102-77-2 2-(Morpholinothio)benzothiazole 5.92 6 35.52
27 000067-56-1 Methanol 9.90 2 19.80
28 000110-82-7 Cyclohexane 6.82 2 13.64
29 000071-43-2  Benzene 1.00 10 10.03
30 000108-88-3 Toluene 9.33 1 9.33
31 000107-21-1 Ethylene glycol 8.95 1 8.95
32 000108-05-4  Vinyl acetate 8.48 1 8.48
33 000123-31-9 Hydroquinone 7.48 1 7.48
34 000126-73-8 Tributyl phosphate 6.93 1 6.93
35 000067-64-1 Acetone 6.76 1 6.76
36 000092-43-3  1-Phenyl-3-pyrazolidinone 6.38 1 6.38
37 000071-55-6  1,1,1-Trichloroethane 3.91 1 391

sista 8l 41 N3E& 20034 6
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Table 4. Scoring results for chemicals by EURAM method (Ansan)
. Scoring
Rank Cas no. Chemical name HEX HEF (HEX* HEF)
1 000067-63-0 2-Propanol 8.05 10 80.47
2 000111-15-9 Ethylene glycol monoethyl ether acetate 7.68 10 76.84
3 000068-12-2 N,N-Dimethylformamide 6.36 10 63.57
4 001344-37-2 C.I. pigment yellow 034 5.92 10 59.24
5 000107-13-1 Acrylonitrile 5.71 10 57.06
6 000050-00-0 Formaldehyde 6.32 9 56.91
7 012656-85-8 C.I. pigment red 104 553 10 55.29
8 000108-31-6 Maleic anhydride 7.85 7 54.97
9 000108-10-1 Methylisobutyl ketone 7.75 7 54.22
10 000075-09-2 Methylene chloride 5.96 9 53.65
11 000100-42-5 Styrene 9.98 5 49.88
12 000117-81-7 Bis(2-ethylhexyl)phthalate 6.98 7 48.83
13 000080-62-6 2-Methyl-2-propenoic acid methyl ester 8.01 6 48.05
14 000100-21-0 Terephthalic acid 7.53 6 45.16
15 000999-61-1 2-Hydroxypropyl acrylate 7.51 6 45.08
16 000141-32-2 Butyl acrylate 7.39 6 44.35
17 000140-88-5 Ethyl acrylate 7.34 6 44.04
18 007722-84-1 Hydrogen peroxide 7.34 6 44.02
19 000085-44-9 Phthalic anhydride 8.55 5 42.74
20 000078-93-3 Methyl ethyl ketone 8.48 5 42.39
21 000110-17-8 Fumaric acid 8.18 5 40.88
22 000064-19-7 Acetic acid 6.79 6 40.76
23 000111-76-2 2-Butoxyethanol 7.93 5 39.65
24 000868-77-9 2-Methyl-2-propenoic acid 2-hydroxyethyl ester 6.61 6 39.64
25 000077-78-1 Sulfuric acid dimethyl ester 3.90 10 39.00
26 000079-01-6 Ethylene trichloride 4.32 9 38.85
27 000103-11-7 2-Ethylhexyl acrylate 6.42 6 38.50
28 000064-18-6 Formic acid 6.21 6 37.28
29 013048-33-4 1,6-Hexanediol diacrylate 6.15 6 36.90
30 000818-61-1 2-Hydroxyethyl acrylate 5.98 6 35.89
31 000051-79-6 Urethane 3.46 10 34.62
32 000108-95-2 Phenol 5.72 6 34.29
33 000075-01-4  Vinyl chloride 343 10 34.27
34 026471-62-5 Toluene diisocyanate 4.89 7 34.25
35 000101-68-8 Diphenylmethane diisocyanate 4.85 7 33.93
36 004098-71-9 Isophorone diisocyanate 5.55 6 33.29
37 000123-42-2 4-Hydroxy-4-methyl-2-pentanone 6.60 5 33.02
38 000121-91-5 1,3-Benzenedicarboxylic acid 5.44 6 32.65
39 042978-66-5 (1-Methyl-1,2-ethanediyl)bis[oxy(methyl-2,1- ethanediyl)] diacrylate 5.33 6 32.00
40 000079-10-7 2-Propenoic acid 5.28 6 31.66
41 000124-04-9 Adipic acid 6.33 5 31.65
42 000107-06-2 1,2-Dichloroethane 3.13 10 31.31
43 000614-45-9 Benzenecarboperoxoic acid 1,1-dimethylethyl ester 6.18 5 30.88
a4 000109-99-9 Tetrahydrofuran 6.01 5 30.04
45 000079-41-4 2-Methyl-2-propenoic acid 493 6 29.56
46 007697-37-2 Nitric acid 4.80 6 28.77
47 001330-20-7 Xylene 5.75 5 28.76
48 000094-36-0 Dibenzoyl peroxide 4.78 6 28.69
49 007664-41-7 Ammonia 4.70 6 28.20
50 000084-74-2 1,2-Benzenedicarboxylic acid dibutyl ester 5.45 5 27.26
51 000110-91-8 Tetrahydro-2H-1,4-oxazine 451 6 27.04
52 000097-88-1 2-Methyl-2-propenoic acid butyl ester 4.49 6 26.96
53 055965-84-9 5-Chloro-2-methyl-3(2H)-isothiazolone mixt. with 2-methyl-3(2H)-isothiazolone 4.38 6 26.26
54 025154-52-3 Nonylphenol 5.13 5 25.63
55 000088-99-3 1,2-Benzenedicarboxylic acid 4.25 6 25.52
56 000102-71-6 Triethanolamine 416 6 24.98
57 000108-83-8 Diisobutyl ketone 4.95 5 24.73
58 001338-23-4 2-Butanone, peroxide 4.03 6 24.17
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Table 4. continued.

A - T - 0FR - uhi -

A -

Rank Cas no. Chemical name HEX HEF (HS;TSEF)
59 000097-63-2 2-Methyl-2-propenoic acid ethyl ester 4.01 6 24.07
60 007790-94-5 Chlorosulfuric acid 3.85 6 23.10
61 000079-11-8 Chloroacetic acid 3.64 6 21.82
62 000098-54-4 4-(1,1-Dimethylethyl)phenol 3.60 6 21.62
63 000097-86-9 2-Methyl-2-propenoic acid 2-methylpropyl ester 3.54 6 21.25
64 000101-14-4  3,3-Dichloro-4,4'-diaminodiphenylmethane 212 10 21.23
65 000067-66-3  Chloroform 2.29 9 20.65
66 000075-15-0  Carbon disulfide 294 7 20.56
67 000127-18-4  Tetrachloroethylene 2.19 9 19.68
68 000078-59-1 3,5,5-Trimethyl-2-cyclohexene-1-one 3.93 5 19.66
69 000105-45-3 Methyl acetoacetate 3.60 5 18.01
70 000111-42-2 Diethanolamine 3.29 5 16.43
71 000067-56-1 Methanol 8.00 2 16.00
72 000071-43-2  Benzene 1.27 10 12.67
73 000108-39-4  m-Cresol 1.86 6 11.15
74 000302-01-2  Hydrazine 1.00 10 10.00
75 000108-88-3 Toluene 9.02 1 9.02
76 000098-00-0 2-Furanmethanol 4.17 2 8.35
77 000141-78-6 Ethyl acetate 8.01 1 8.01
78 000107-21-1 Ethylene glycol 7.98 1 7.98
79 000078-83-1 2-Methyl-1-propanol 7.78 1 7.78
80 000067-64-1 Acetone 7.68 1 7.68
81 000108-94-1 Cyclohexanone 7.20 1 7.20
82 000110-80-5 Ethylene glycol monoethyl ether 6.74 1 6.74
83 000112-07-2 2-Butoxyethanol acetate 6.73 1 6.73
84 000123-54-6 Acetylacetone 4.12 1 4.12
85 000100-52-7 Benzoic aldehyde 4.04 1 4.04
86 000144-62-7 Oxalic acid 3.63 1 3.63
87 000101-54-2 p-Aminodi- phenylamine 2.95 1 2.95
88 000071-55-6 1,1,1-Trichloroethane 141 1 141
89 000128-37-0 Butyl hydroxytoluene (3.49) 1 (3.49)

Table 5. Scoring results for chemicals by CHEMS-1 method (Seoul)

Rank Cas no. Chemical name UWF RWF SUM_ Total_Score
1 000106-89-8 Epichlorohydrin 10.00 4.38 96.0 960.46
2 000079-01-6 Ethylene trichloride 7.97 78.7 627.49
3 000091-20-3 Naphthalene 6.84 88.4 604.28
4 007664-38-2 Phosphoric acid 7.77 66.4 515.94
5 007697-37-2 Nitric acid 5.90 80.9 477.95
6 001330-20-7 Xylene 8.94 3.96 47.7 426.51
7 000101-77-9 4,4'-Methylenedianiline 521 1.00 78.7 409.92
8 000108-88-3 Toluene 9.04 10.00 38.6 386.00
9 000120-78-5 2,2 -Dibenzothiazyl disulfide 5.27 71.8 377.99

10 000108-39-4 m-Cresol 5.60 3.73 65.5 366.78
11 000110-82-7 Cyclohexanone 5.06 70.2 355.12
12 000067-63-0 2-Propanol 9.27 35.5 329.37
13 000127-18-4 Tetrachloroethylene 2.97 86.4 256.79
14 000064-18-6 Formic acid 5.76 32.1 185.00
15 000111-76-2 2-Butoxyethanol 6.26 28.6 179.17
16 000117-81-7 Bis(2-ethylhexyl)phthalate 5.50 28.8 158.54
17 000078-93-3 Methy! ethyl ketone 6.37 242 153.94
18 000108-10-1 Methylisobutyl ketone 6.76 20.7 139.73
19 000102-71-6 Triethanolamine 6.96 17.6 122.71
20 000100-97-0 Hexamethylenetetramine 511 18.1 92.76
21 000075-01-4 Vinyl chloride 1.00 85.6 85.61
22 000111-30-8 Glutar- aldehyde 6.43 13.0 83.63
23 000095-33-0 N-Cyclohexyl-2-benzothiazolesulfenamide 5.50 125 68.81
24 000071-43-2 Benzene 1.00 64.5 64.47
25 000067-56-1 Methanol 9.84 4.8 46.76
26 007722-84-1 Hydrogen peroxide 7.36 1.00 5.0 36.78
27 000111-15-9 Ethylene glycol monoethyl ether acetate 7.50 1.00 0.0 0.00
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Table 6. Scoring results for chemicals by CHEMS-1 method (Ansan)

S-9) advy 365

Rank Cas no. Chemical name UWF_s RWF Sum Total_Score
1 000100-42-5 Styrene 10.00 9.9 93.6 936.35
2 000050-00-0 Formaldehyde 5.71 7.1 111.9 799.95
3 007664-41-7 Ammonia 3.81 9.3 74.5 695.69
4 000079-01-6 Ethylene trichloride 3.76 7.9 78.7 620.91
5 007697-37-2 Nitric acid 4.32 6.9 81 560.18
6 000084-74-2 Dibutyl phthate 5.09 93.1 474.31
7 001330-20-7 Xylene 5.04 10.0 46.7 466.79
8 000067-66-3 Chloroform 1.00 7.1 64.8 461.23
9 000107-06-2 1,2-Dichloroethane 2.37 6.5 70.7 459.77

10 000108-95-2 Phenol 5.40 67.3 363.67

11 000108-88-3 Toluene 9.29 10.1 36 362.61

12 000107-13-1 Acrylonitrile 5.39 66 355.93

13 000075-09-2 Methylene chloride 5.29 9.6 36.4 348.90

14 000067-63-0 2-Propanol 8.14 9.0 35.5 320.44

15 000141-32-2 Butyl acrylate 7.37 43.3 319.21

16 000108-39-4 m-Cresol 157 5.0 63.5 317.20

17 000100-21-0 Terephthalic acid 8.22 32.7 268.91

18 000117-81-7 Bis(2-ethylhexyl)phthalate 6.88 9.2 28.8 264.14

19 000108-31-6 Maleic anhydride 8.61 30.2 259.96

20 000085-44-9 Phthalic anhydride 8.73 27.6 241.01

21 000140-88-5 Ethyl acrylate 7.31 31.58 230.94

22 000101-68-8 Diphenylmethane diisocyanate 4.38 52.6 230.53

23 000079-11-8 Chloroacetic acid 2.96 72.76 215.45

24 000079-10-7 Acrylic acid 4.89 4338 214.07

25 000075-01-4 Vinyl chloride 231 86.5 199.75

26 000078-93-3 Methyl ethyl ketone 8.24 24.2 199.50

27 025154-52-3 Nonylphenol 4.71 41 193.11

28 000064-18-6 Formic acid 5.99 32.1 192.25

29 000080-62-6 Methyl methacrylate 8.10 216 174.91

30 026471-62-5 Toluene diisocyanate 4.44 38.9 172.62

31 000111-15-9 Ethylene glycol monoethyl ether acetate 7.72 3.9 21.97 169.52

32 000108-10-1 Methylisobutyl ketone 7.79 19.6 152.65

33 000075-15-0 Carbon disulfide 1.73 32 40.2 127.54

34 000077-78-1 Dimethyl sulfate 3.27 4.3 26.3 113.75

35 000098-54-4 4-(1,1-Dimethylethyl)phenol 2.92 38.31 111.98

36 000302-01-2 Hydrazin 1.00 100.76 100.76

37 000108-83-8 Diisobutyl ketone 4.50 19.4 87.30

38 000127-18-4 Tetrachloroethylene 1.00 86.4 86.40

39 000111-42-2 Diethanolamine 3.24 25.9 83.96

40 000068-12-2 N,N-Dimethylformamide 6.16 75 109 81.77

41 000071-43-2 Benzene 1.00 64.5 64.50

42 000051-79-6 Urethane 2.76 5.7 7 39.62

43 000067-56-1 Methanol 8.09 438 38.82

44 000097-88-1 Butyl methacrylate 3.97 8.7 34.53

45 000101-14-4 3,3-Diochloro-4,4'-diaminodiphenylmethane 1.18 31 9.87 30.88

46 000078-59-1 3,5,5-Trimethyl-2-cyclohexene-1-one 3.31 9.29 30.73

47 000097-63-2 Ethyl methacrylate 3.40 5.7 19.39

48 000097-86-9 Isobutyl methacrylate 2.85 6.8 19.37

f%87]% =In(Use, ton)3.8 &, 121 tonoldh= ‘1’2 )
W&H71% =In(release, kgy 1.36 &, 10 kgelsls ‘1’2 g
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Table 7. Chemical list of high priority

A - OV

Cas no. Chemical name Priority
Seoul Ansan
000100-42-5 Styrene 1
000106-89-8 Epichlorohydrin 1
000050-00-0 Formaldehyde 2
007664-41-7 Ammonia 3
000091-20-3 Naphthalene 3
000079-01-6 Ethylene trichloride 2 4
007664-38-2 Phosphoric acid 4
007697-37-2 Nitric acid 5 5
000084-74-2 Dibutyl phthate 6
001330-20-7 Xylene 6 7
000101-77-9 4,4'-Methylenedianiline 7
000067-66-3 Chloroform 8
000107-06-2 1,2-Dichloroethane 9
000120-78-5 2,2 -Dibenzothiazyl disulfide 9
000108-95-2 Phenol 10
000108-88-3 Toluene 11
000110-82-7 Cyclohexane 11
000107-13-1 Acrylonitrile 12
000075-09-2 Methylene chloride 13
000067-63-0 2-Propanol 12 14
000141-32-2 Butyl acrylate 15
000111-76-2 2-Butoxyethanol 15
000108-39-4 m-Cresol 10 16
000100-21-0 Terephthalic acid 17
000117-81-7 Bis(2-ethylhexyl)phthalate 16 18
000108-10-1 Methylisobutyl ketone 18
000108-31-6 Maleic anhydride 19
000102-71-6 Triethanolamine 19
000085-44-9 Phthalic anhydride 20
000100-97-0 Hexamethylenetetramine 20
000140-88-5 Ethyl acrylate 21
000101-68-8 Diphenylmethane diisocyanate 22
000111-30-8 Glutar- aldehyde 22
000079-11-8 Chloroacetic acid 23
000095-33-0 N-Cyclohexyl-2-benzothiazolesulfenamide 23
000079-10-7 Acrylic acid 24
000075-01-4 Vinyl chloride 21 25
000078-93-3 Methy! ethyl ketone 17 26
007722-84-1 Hydrogen peroxide 26
025154-52-3 Nonylphenol 27
000064-18-6 Formic acid 14 28
000080-62-6 Methyl methacrylate 29
026471-62-5 Toluene diisocyanate 30
000111-15-9 Ethylene glycol monoethyl ether acetate 27 31
000108-10-1 Methylisobutyl ketone 32
000075-15-0 Carbon disulfide 33
000077-78-1 Dimethyl sulfate 34
000098-54-4 4-(1,1-Dimethylethyl)phenol 35
000302-01-2 Hydrazine 36
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