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Abstract : The priorities of siting restriction was derived from quantification of environmental
hazard according to industrial classification based on “Chemical Ranking and Scoring System(CRSY
which is handling the discharge characteristics of 31 industrial classifications regulated from locating
at ‘Industrial Complex in Rural Area(ICRA). CRS that is utilizing the data of ‘Pollutant Release and
Transfer Registers(PRTRY is applied to determine human health risk and ecological risk which are
calculated by discharged amount and materials LCs according to water, soil and air media based

on industrial classification. From this process, exposure assessment and toxicity assessment for
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integrating the adverse environmental impact and the mitigation effect of environmental risk

according to the development of environmental technologies into establishing the rational landuse

management method for the 31 industrial classifications regulated from locating at ICRA was

analyzed. From the assessment result of the siting restriction removal at ICRA for 31 industrial

classifications, based on 2012 year reference 6 industries that includes Manufacture of Guilt

Coloration Surface Processing Steel Materials, Manufacture of Biological Product, Manufacture of

Smelting Refining and Alloys of Copper, Dyeing and Finishing of Fibers and Yarns, Manufacture

of Other Basic Iron and Steel n.e.c., Rolling Drawing and Extruding of Non-ferrous Metals n.e.c. are

calculated as having relatively lower environmental hazards, thus it is judged that the siting

restriction mitigation at ICRA is possible for the 6 industrial classifications that are not discharging

the specific hazardous water contaminants during manufacturing process.

Keywords : Priorities, Land Use, Discharged Amount Based on Media, Discharged Materials, Specific

Hazardous Water Contaminants
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Environmental Hazard Score of Material A Based on PRTR
(Discharge Score xLCso Score)

Environmental Hazard Score of Material B Based on PRTR
(Discharge Score xLCso Score)

<Figure 1> Shema of priorities assessment procedure of location restriction according to industrial classification based on

materials discharge and LCso score
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<Table 1> No. of works and yearly emission of chemicals according to industrial classification which are restricted from

locating at industrial complex in rural area

Industrial Classification @@t Yearly Emission (ton)
Works | 2008 | 2009 2010 2011 2012
Dyeing and Finishing of Fibers and Yarns 19 353 27.8 5.6 7.6 8.8
Processing of Raw Hides and Tanning and Dressing of Leather 23| 239.6| 1989 2579| 163.1 144.2
Petroleum Refineries 81 1,857.3| 1,326.1 1,235.7| 1,111.6| 1,263.0
Manufacture of Basic Organic Petrochemicals 43| 1,488.3| 14759 1,415.8| 1411.2| 1,539.1
Manufacture of Other Basic Organic Chemicals 34| 2444| 266.6 285.1 2025 2111
Manufacture of Other Basic Inorganic Chemicals 42 55.5 59.8 73.1 181.5 149.3
Manufacture of Inorganic Pigments and Other Metal Oxides 10 18.5 17.1 269 22.7 19.3
gd;r;?l%;t;m;e?lt; SSynthetic Colouring Matter, Tanning Materials and Other 14 15.6 109 249 239 19.7
Manufacture of Synthetic Resin and Other Plastic Materials 67| 8702| 1,1299| 14319| 966.3| 9135
Manufacture of General Paints and Similar Products 55| 638.3| 460.7 22661 2193 2254
Manufacture of Explosives and Pyrotechnic Products 5 0.3 22 2.1 2.0 2.6
Manufacture of All Other Chemical Products n.e.c. 117 4392 3577 3893 4933| 681.7
Manufacture of Medicinal Chemicals and Antibiotics 19| 288.6| 268.2 27441 280.5| 3042
Manufacture of Biological Products 7| 553 50.7 579 56.4 57.6
Manufacture of Basic Iron 31 1,291.3| 4,721.1| 126,912.2(16,552.1 | 11,099.7
Manufacture of Basic Steel 10 389 46.6 413 21.0 25.2
Manufacture of Hot Rolled, Drawn and Extruded Iron or Steel Products 11| 108.0 92.2 86.4 98.8 82.5
Manufacture of Cold Rolled, Drawn and Extruded Iron or Steel Products 16| 1742 1213 114.7 133.7 157.8
Manufacture of Steel Wire 26| 1313 74.9 79.9 75.8 79.3
Manufacture of Pipes and Tubes, of Non-cast Iron or Steel 30 1152 71.5 71.5 782 1037
Manufacture of Guilt, Coloration, Surface Processing Steel Materials 16 332 472 56.2 96.5 116.4
Manufacture of Other Basic Iron and Steel n. e. c. 6 143 20.3 183 36.9 19.5
Manufacture of Smelting, Refining and Alloys of Copper 7 132 13.0 10.5 17.5 26.6
Manufacture of Smelting, Refining and Alloys of Lead, Zinc and Tin 7 173 14.7 9.8 12.6 21.1
Ilt/l/[::lalllsfacmre of Other Smelting, Refining and Alloys of Non-ferrous 10 64 10.5 10.1 127 374
Manufacture of Rolled, Drawn and Folded Products of Copper 18| 170.1 136.5 17.0 18.2 214
Manufacture of Rolled, Drawn and Folded Products of Aluminum 40| 223.0| 2209 295.9 350.6 331.5
Rolling, Drawing and Extruding of Non-ferrous Metals n.e.c. 5 1.6 2.0 2.5 34 34
Manufacture of Other Basic Precious and Non-ferrous Metals 9] 1437 21.7 43.6 36.2 34.7
Plating and Anodizing of Metals 64 743 88.3 104.1 89.0| 2779
Manufacture of Printed Circuit Boards 75| 148.7 97.2 172.5 153.7 1514
Total 816 8,951.1|11,452.4| 133,753.7|22,928.8 | 18,129.0
Source: Korean Ministry of Environment, 2014, Detailed Statistics of Emission Inventory Survey of Chemicals in 2012.
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<Table 2> Emission of chemicals into media according to industrial classification which are restricted from locating at
industrial complex in rural area in 2012
. ) Emission of Chemicals into Media (kg)
Industrial Classification
air water soil total
Dyeing and Finishing of Fibers and Yarns 8,834 - - 8,834
Processing of Raw Hides and Tanning and Dressing of Leather 144,016 143 - 144,159
Petroleum Refineries 1,078,423 22 184,592 | 1,263,037
Manufacture of Basic Organic Petrochemical 1,522,360 16,719 -1 1,539,079
Manufacture of Other Basic Organic Chemicals 210,662 419 - 211,081
Manufacture of Other Basic Inorganic Chemicals 149,081 259 - 149,340
Manufacture of Inorganic Pigments and Other Metal Oxides 19,220 60 4 19,285
Manufacture of Synthetic Colouring Matter, Tanning Materials and Other Coloring Agent 19,642 11 - 19,653
Manufacture of Synthetic Resin and Other Plastic Materials 913,462 30 - 913,493
Manufacture of General Paints and Similar Products 225,250 101 - 225351
Manufacture of Explosives and Pyrotechnic Products 2,617 26 - 2,643
Manufacture of All Other Chemical Products n.e.c. 681,685 1 - 681,686
Manufacture of Medicinal Chemicals and Antibiotics 302,700 1,488 - 304,188
Manufacture of Biological Product 57,551 - - 57,551
Manufacture of Basic Iron 64,361 30,449 11,004,865 | 11,099,674
Manufacture of Basic Steel 25,053 128 - 25,181
Manufacture of Hot Rolled, Drawn and Extruded Iron or Steel Products 82,499 15 - 82,513
Manufacture of Cold Rolled, Drawn and Extruded Iron or Steel Products 157,150 612 - 157,762
Manufacture of Steel Wire 66,435 12,838 - 79,273
Manufacture of Pipes and Tubes, of Non-cast Iron or Steel 103,666 46 - 103,712
Manufacture of Guilt, Coloration, Surface Processing Steel Materials 116,400 - - 116,400
Manufacture of Other Basic Iron and Steel n. e. c. 19,538 - - 19,538
Manufacture of Smelting, Refining and Alloys of Copper 26,586 - - 26,586
Manufacture of Smelting, Refining and Alloys of Lead, Zinc and Tin 20,992 85 - 21,078
Manufacture of Other Smelting, Refining and Alloys of Non-ferrous Metals 37,138 240 - 37,378
Manufacture of Rolled, Drawn and Folded Products of Copper 21,352 1 - 21,353
Manufacture of Rolled, Drawn and Folded Products of Aluminum 331,486 23 - 331,509
Rolling, Drawing and Extruding of Non-ferrous Metals n.e.c. 3,374 - - 3,374
Manufacture of Other Basic Precious and Non-ferrous Metals 34,703 1 - 34,704
Plating and Anodizing of Metals 277,815 44 - 277,858
Manufacture of Printed Circuit Boards 149,986 1,385 - 151,370
Total 6,874,037 65,146 | 11,189,461 18,128,643
Source: Korean Ministry of Environment, 2014, Detailed Statistics of Emission Inventory Survey of Chemicas in 2012
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<Table 3> Emissions of chemicals into media and score range according to media and LCso
Industrial . emission (kg) SCore range air | water | soil
. . Chemicals - = - ; % * *
Classification air water | soil air | water | soil | LCs | *LGCso | *LCs | *LCso
13401 acetic acid 1,090.1 - - 5 0 0 3 15 0 0
13401 methyl alcohol 1,903.0) - - 6 0 0 3 18 0 0
13401 methyl ethyl ketone 810 - - 3 0 0 3 9 0 0
13401 toluene 1,102.3 - - 5 0 0 3 15 0 0
13401 n-hexane 2332 - - 4 0 0 3 12 0 0
13401 sodium hydroxide 0.7 - - 1 0 0 3 3 0 0
13401 xylene 32436| - - 7 0 0 3 21 0 0
13401 hydrogen chloride 500 - - 1 0 0 3 3 0 0
13401 hydrogen peroxide 4558 - - 4 0 0 3 12 0 0
15110 2-propanol 11,4109 - - 8 0 0 3 24 0 0
15110 methyl ethyl ketone | 71,7192 - - 10 0 0 3 30 0 0
15110 toluene 18,636.0( - - 8 0 0 3 24 0 0
15110 2-ethoxy ethanol 4,660.2 - - 7 0 0 3 21 0 0
15110 ethyl acetic acid 3,608.1 - - 7 0 0 3 21 0 0
19210 methyl alchol 64184 - - 7 0 0 3 21 0 0
19210 benzene 58,600.0 - - 9 0 0 3 27 0 0
19210 ethylene 951.0] - - 5 0 0 3 15 0 0
19210 methyl ethyl ketone 2940 - - 4 0 0 3 12 0 0
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<Table 4> Environmental hazard ranking of industrial classification based on sensitivity analysis of multiple media

. . T score (water: soil: air )
Ranking Industrial Classification
1:1:1 2:1:1 2:2:1
1 Manufacture of Other Basic Precious and Non-ferrous Metals 48 48 48
2 Manufacture of Other Basic Iron and Steel n. e. c. 72 72 72
3 Manufacture of Explosives and Pyrotechnic Products 78 99 99
4 Dyeing and Finishing of Fibers and Yarns 126 126 126
5 Manufacture of Smelting, Refining and Alloys of Copper 150 150 150
6 Manufacture of Hot Rolled, Drawn and Extruded Iron or Steel Products 159 171 171
7 Manufacture of Rolled, Drawn and Folded Products of Copper 165 177 177
8 Processing of Raw Hides and Tanning and Dressing of Leather 168 189 189
9 Manufacture of Smelting, Refining and Alloys of Lead, Zinc and Tin 168 204 204
10 Manufacture of Biological Product 210 210 210
11 Manufacture of Other Basic Precious and Non-ferrous Metals 213 216 216
12 Manufacture of Other Smelting, Refining and Alloys of Non-ferrous Metals 198 219 219
13 Manufacture of Pipes and Tubes, of Non-cast Iron or Steel 225 243 243
14 Manufacture of Inorganic Pigments and Other Metal Oxides 237 267 279
15 Manufacture of Guilt, Coloration, Surface Processing Steel Materials 285 285 285
16 Manufacture of Basic Steel 267 288 288
17 Manufacture of Synthetic Colouring Matter, Tanning Materials and Other Coloring Agent 366 375 375
18 Plating and Anodizing of Metals 357 390 390
19 Manufacture of Cold Rolled, Drawn and Extruded Iron or Steel Products 351 408 408
20 Manufacture of Steel Wire 294 423 423
21 Manufacture of Rolled, Drawn and Folded Products of Aluminum 420 450 450
22 Manufacture of Medicinal Chemicals and Antibiotics 465 531 531
23 Manufacture of Printed Circuit Boards 534 645 645
24 Petroleum Refineries 730 766 856
25 Manufacture of Basic Iron 714 858 1,128
26 Manufacture of General Paints and Similar Products 800 866 866
27 Manufacture of Other Basic Inorganic Chemicals 933 1,044 | 1,044
28 Manufacture of Synthetic Resin and Other Plastic Materials 1,073 | 1,088 | 1,088
29 Manufacture of Other Basic Organic Chemicals 1,102 | 1,126 | 1,126
30 Manufacture of All Other Chemical Products n.e.c. 1,509 | 1,521 | 1,521
31 Manufacture of Basic Organic Petrochemical 1,846 | 1,993 | 1,993
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<Table 5> Ranking comparison of industrial classification based on environmental hazard score in 2012(excluding

environmental hazard score of air media)

Ranking Industrial Classification Score
1 Manufacture of Guilt, Coloration, Surface Processing Steel Materials 0
1 Manufacture of Biological Product 0
1 Manufacture of Smelting, Refining and Alloys of Copper 0
1 Dyeing and Finishing of Fibers and Yarns 0
1 Manufacture of Other Basic Iron and Steel n. e. c. 0
1 Rolling, Drawing and Extruding of Non-ferrous Metals n.e.c. 0
7 Manufacture of Other Basic Precious and Non-ferrous Metals 6
8 Manufacture of Synthetic Colouring Matter, Tanning Materials and Other Coloring Agent 18
9 Manufacture of All Other Chemical Products n.e.c. 24
10 Manufacture of Rolled, Drawn and Folded Products of Copper 24
11 Manufacture of Hot Rolled, Drawn and Extruded Iron or Steel Products 24
12 Manufacture of Synthetic Resin and Other Plastic Material 30
13 Manufacture of Pipes and Tubes, of Non-cast Iron or Steel 36
14 Manufacture of Basic Steel 42
15 Manufacture of Other Smelting, Refining and Alloys of Non-ferrous Metals 42
16 Processing of Raw Hides and Tanning and Dressing of Leather 42
17 Manufacture of Explosives and Pyrotechnic Product 42
18 Manufacture of Other Basic Organic Chemical 48
19 Manufacture of Rolled, Drawn and Folded Products of Aluminum 60

20 Plating and Anodizing of Metals 66
21 Manufacture of Inorganic Pigments and Other Metal Oxides 72
22 Manufacture of Smelting, Refining and Alloys of Lead, Zinc and Tin 72
23 Manufacture of Cold Rolled, Drawn and Extruded Iron or Steel Products 114
24 Manufacture of General Paints and Similar Products 132
25 Manufacture of Medicinal Chemicals and Antibiotics 132
26 Petroleum Refineries 162
27 Manufacture of Other Basic Inorganic Chemicals 222
28 Manufacture of Printed Circuit Boards 222
29 Manufacture of Steel Wire 258
30 Manufacture of Basic Organic Petrochemicals 294
31 Manufacture of Basic Iron 558
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