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ABSTRACT

The objective of this paper is to estimate the pollutant load based on event mear
concentrations{EMC) in industrial complex. Eight sub-basins in the Chongju indus-
trial complex were selected for sampling and study with different characteristics
during the period from June 1997 to August 1998. During the storm events. mea-
sured EMC ranges of BODs, COD, SS, TKN, TP, HEM, NO3-N, POs-P, Cr, Pb, Cu
and Fe in the industrial complex watersheds were 11~176mg/L, 40~502mg/L., 23~
633meg/L, 1.04~20.9mg/L, 0.22~7.51mg/L, 12.7~548 Tmg/L, 0.06~2.66mg/L, 0.12~
3.39mg/L, 0.01~0.50mg/L, 0.02~0.42mg/L. 0.01~0.15mg/L and 1.29~11.51mg/L
respectively. And the calculated annual average pollutant unit loadings of BODs
COD. SS. TKN, NOs-N, POs-P, TP, HEM. Cr, Pb, Cu and Fe were 374.4kg/ha/yr
924, 1kg/ha/yr. 983.6ke/ha/yr, 48.8ke/ha/yr, 8.1kg/ha/yr. 9.7kg/ha/yr, 17.8kg/ha/yr
943.0kg/ha/yr, 0.7kg/ha/yr, 0.9keg/ha/yr. 0.3kg/ha/yr and 28.9kg/ha/yr, respectively.

Key Words : Stormwater Runoff, Industrial Complex Watershed, EMC, Pollutant
Unit Loading
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Table 1. Char@cteristics of industrial complex basins
Basin Characteristics Subbasin Site
A B C D E F G H
Drainage area (ha) 190.00 542 15.2 6.24 7.94 7.40 1.50 27.00
. . Vetal,
Manufacturing material Entire Metal giiflzfi'c Fabric Foods M;E)ilg;d' Electronic 700ds,.
Comnmercial
Percent of impervious area 65 90 57 74 70 55 35 70
Land slope (%) 11 1.0 0.9 0.8 0.2 1.5 3.5 0.8
Storm sewer length (m) 3,000 525 950 425 575 1.750 200 2.400
Storm sewer slope (%) 05 2.1 1.8 1.5 0.5 2.5 2.0 1.0




mean concentration, EMC)ol tigt &4

a2 ?SM "*75‘ g &

i

H 1t (event

o] Y

FA vAls LFRstel g IS st

Bgeitn BgEr EMCE
JRAFE FHEYOEZ e 73

2] (1)& o] &dte] AR & i} 1Y

EMC

o714, EMCe #%

Table 2. Summary of EMCs for each sub-basins

fc ®Qwdt

~ 2Q (t)c (I)At

M
Vv

fQ (t)dt

7be4

ZQ (()At

AN T Fo
NeRages

(n

TEE(me/L), M=

AN E A2 LU9EE 3%y, Ve F0F
ZF(m®), CwE °14MAIZt(discrete time) TS S
J2AFE(meg/L), QuE o1IZHERe) F3Hm®/
hr), dt& °]"“‘17*7‘l7-31(hr)% b}EHﬂf%,

£ %
%%%%%Wﬂ%ﬂ:qﬁﬂ,%Tw#]@%ﬂ
2 LTS
R R JENAEAE

CE A8t Table 20l

o
o
oln
2
=2
.ﬁ'.
fr
of
ot
o

i
oN

EMC7} 8¢ Aztol
2 4 (DE ¢j&std EM
Sekstitt.

ZARAEE EMC H9 R AMEHEEE BODs,
COD, 88, TKN, TP. HEM di&l Z2} 11~176
(64.8) me/L, 40~502 (170.1) mg/L. 23~633
(180.5) mg/L, 1.04~20.9 (6.59) mg/L. 0.22~

Site Date BOD; | COD SS TKN | NOs-N | POsP | TP | HEM* Cr Pb Cu Fe
97/6/30 | 59.9 | 342.2 | 368.3 | 8.1 2.6 14 48 | 413.6 | 0.224 { 0.126 - -
97/7/11 | 134.7 | 311.9 | 157.8 | 154 0.5 2.4 56 | 1443 [ 0.074 | 0.191 - -

A 97/11/12| 90.0 | 185.3 | 104.5 3.6 1.1 16 39 90.7 1 0.499 [ 0.133 - -
98/7/10 | 82.2 | 218.0 ] 211.7 | 11.2 0.7 1.7 26 2577 100300175 - 8.22
98/7/21 { 1209 | 321.0 | 417.9 | 185 1.2 2.1 3.2 | 470.9 1 0.052 | 0.058 - 6.70
98/8/22 | 128.5 | 337.0 | 201.3 | 20.9 14 2.3 3.1 2274 - 0.424 - 3.95

ADry") | 98/7/7-8| 69.8 | 1238 | 37.4 | 35.7 0.8 2.1 3.5 58.1 | 0.015] 0024|004 063
98/7/10 | 284 944 | 876 4.1 0.7 2.1 2.5 1 113.0 [ 0.129 | 0.139 | 0.068 | 4.60

B 98/7/21 | 51.0 | 106.3 | 30.1 6.0 1.3 1.6 2.3 42.8 1 0.035 | €211 0.027 1.70
98/8/22 | 79.9 9291 61.1 2.5 0.8 1.0 2.1 43.0 ~ - 0.021 [ 2.42
97/6/30 ] 11.3 | 198.3| 166.5 | 3.6 24 0.6 3.7 ] 2646 | 0.124 | C.056 | 0.050 -

C 97/7/11 | 939 | 201.2| 7921 44 14 2.9 53 [ 112.6 1 0.093 | C.156 | 0.060 -
97/11/12) 184 99.7 5.8 26 2.4 2.1 3.3 53.5 | 0.115 | €.021 | 0.037 =
98/7/10 ] 31.0 | 503 | 27641 7.1 2.0 2.0 2.7 416 |0.034 (144 | 0.037 | 564

D 98/7/21 | 17.2 39.5 5291101 2.4 2.2 3.1 276 100840021 100t2] 129
98/8/22 | 54.2 | 64.3 371.0 1.8 0.9 0.3 08 84.2 - - 0.049 | 10.60
98/7/10 | 205 | 619 | 923 2.8 1.0 0.4 0911920 { 0011101010019 298

E 98/7/21 1 14.9 | 405 | 32.1 2.2 2.2 02 1.3 127 101951 0.064 | 0.050 | 1.97
98/8/22 | 65.1 74.3 | 80.0 1.6 0.6 0.3 1.2 66.6 - - 0.0)8 386
97/6/30 | 23.3| 46.1 23.2 2.7 1.6 0.9 0.2 95.9 1 0.062 | 0.251 { 0.039 -

F 97/7/11 | 176.3 {1 502.3 | 236.7 | 10.0 6.0 0.2 7512029 (011303121 0.152 -
97/11/12| 41.7 | 1079 | 38.2 3.7 3.5 1.0 3.8 2277 10.163 [ 0.184 | 0.147 -
97/6/30 | 30.3 8901|2394 | 28 2.1 0.1 0.9 46.3 | 0.097 | 0.247 | 0.042 -

G 97/7/11 | 44.8 | 13581 207.1 ¢ 3.0 0.1 1.7 1.9 ] 1704 } 0.130 | 0.316 | 0.049 -
97/11/121 26.8 [ 1184 { 1515 1.0 1.1 0.3 0.8 43.1 | 0.259 | 0.128 | 0.009 -
98/7/10 | 80.1 116541389 7.2 0.7 1.2 2.8 | 421.7 | 0.008 | 0.146 | 0.075 | 8.25

H 98/7/21 | 107.5 | 222.0 | 633.2 | 10.6 0.8 1.2 3.1 1 548.7 1 0.075| 0.133 | 0.059 | 11.51
98/8/22 | 115.6 | 367.7 | 455.6 | 17.8 2.7 2.4 3.3 1 3399 - 0.325 | 0.006 | 6.69

H(Dry") | 98/7/7-8| 113.6 | 210.4 | 497 | 42.9 0.7 29 36 ¢ 1159 | 0.011 ) 0.018 [ 0.C25) 0.76
¥ HEM : n-Hexane extract material, ” Dry : Dry weather sampling
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Table. 3. Calculated runoff coefficients for each sub-basin

Sub-basin A B C D E F G H Mean
Runoff coefficients 0.58 0.93 0.51 0.66 0.62 0.46 0.28 0.64 0.59
Table 4. Unit loads of pollutant from industrial complex watershed
. Unit loads in kg/ha/yr N
Constituents n B c 5 T F 5 1 Range Mean
BODs 666.5 517.3 352.2 164.0 207.2 454.2 | 122.1 511.7 122.1~666.5 |374.4
COoD 1.855.5 [1.125.4 936.8 | 466.3 3856 [1.068.5 | 3475 1.207.3 | 3475~1.855.5 {924.1
8s 1.581.0 | 538.0 583.5 | 957.9 914.5 583.3 | 506.2 | 2.204.8 | 506.2~2,204.8 [983.6
TKN 84.2 151.3 19.9 48.7 15.9 15.8 9.7 45.0 9.7~151.3 48.8
NOs-N 8.0 9.5 8.8 16.6 9.3 3.0 3.3 6.2 3.0~16.6 8.1
POsP 124 21.9 8.8 15.5 2.1 6.6 3.7 6.4 2.1~21.9 9.7
TP 25.2 28.7 21.2 22.2 6.9 15.4 6.9 16.1 6.9~28.7 17.8
HEM 1.735.8 742.1 799.5 302.2 667.9 6269 | 250.0 | 24194 | 250.0~2,4194 {943.0
Cr 1.14 0.62 0.62 0.57 0.72 0.45 0.40 0.82 04~1.1 0.7
Ph 1.20 1.30 0.61 0.46 0.57 1.45 0.78 0.97 0.5~1.5 0.9
Cu 0.49 0.38 0.25 0.21 0.29 034 025 0.34 0.2~0.5 0.3
Fe 40.8 24.1 13.8 25.6 36.0 19.9 - 70.76 13.8~70.8 28.9

2 Arithmetic Mean
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Table 5. Comparison of annual pollutant loading rates
Reference Sources of Unit Loads in kg/ha/yr
) Barrett” | Novotny” | W'l '\\"anielista“l Chiv® [ Lee'® [ Barrett” I Browne® lThis Study
Constituents
Land Use
Highway | Industrial | Highway Urban Highway Urban Highway | Industrial | Industrial
BODs 30.1~164 275 93~475 15~68 122~667
COD 128~3.868 253~603 1143 1 197~1,667 | 95~672 | .055~1086| 348~1.836
SS 314~11.862| 450~1,700 | 528~2,678] 1,700 1,966 | 380~3,354 | 101~1,306 | 400~1,700 | 506~2.205
TKN 1.66~31.95] 1.9~14 | 9.3~194 114 10.8 10.5~43.3 1.9~14 | 9.7~351.3
NOs-N 0.8~8.0 2.0~289 7.63 4.1 045~333 | 0.7~87 3.0~16.6
POsP 1.2~38 0.39 5.1~14.0 0.3 2.1~21.9
TP 0.6~8.23 0.9~14 3.5~91 0.94 34 8.5~280 [ 02~20 0.9~41 | 6.9~287
0&G" 4.9~767 22.4~65.4 76.1~1.976" 12~33 250~2.419”
Cr 0.012~0.10 0.02~0.09 04~1.1
Pb 008~212 | 22~7 |0.07~020| 0.59 3.7 0.04~1.15(0.01~047 | 2.2~70 0.5~14
Cu 0.03~4.67 | 0.29~1.3 0.68 0.02~0.23 | 0.29~13 1 02~05
Fe 4.37-28.81 6.28 0.6~30.7 1.2~22 13.8~70.8

" O&G = Qil and Grease,  HEM
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