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The Runoff Characteristics of Non-point

Pollution Sources in Industrial Complex(]):
Focusing on the analysis of runoff water
according to the initial rainfall of the C Industrial Complex
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ABSTRACT: In this study, rainfall water outlet water quality monitoring was performed on the C industrial complex to
evaluate the characteristics of non-point pollutant runoff from the industrial complex during rainfall and to use it as
basic data for calculating the load and unit of non-point pollutant. As a result of the IETD analysis, it was selected as
a representative rainfall event for simulating non-point pollutants when the rainfall duration was about 21 hours and the
rainfall was 26.44mm. Also as a result of monitoring the flow and water quality survey, the first rainfall was 12.2 mm,
the rainfall duration was 12 hr, the number of preceding dry days was 3 days, the second rainfall was 22.1 mm, the
rainfall duration was 12 hr, and the number of preceding dry days was 7 days.
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Fig. 1. Separation of rainfall event characteristics based on IETD.

Al: Near Yeongdong Tech, Rainwater outfall

| | A2: Near Hwashin Chemical, Rainwater outfall

B: Near the downstream of Yeondeokgyo Bridge,
Rainwater outfall

C: Near Yeongheung Steel., Rainwater outfall

D: Near Jeongdong Intersection, waterway box

E: Near Namsan Bridge 1, waterway box

F: Near the back gate of Sampyo Comment Changwon
Office, Rainwater outfall

G: Near the entrance of POSCO Steel Distribution Base,
Under the bridge

H: Near Masanhang Pier 3, Rainwater outfall

Fig. 2. Monitoring location and survey point area.
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Table 1. Overview of the Survey
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Item

Overview

Survey subject

® Rainwater outfall, 9 point area, Sampling water 10 times.

Water quality survey @ Rainfall time 2 times/point area

® For rainfall event with rainfall of 5 mm or more

Research pl
esearch plan Total 10 times

® No of samples collected : right before rainflow, 5 min., 10 min., 15 min., 30 min., 60 min.(5 times),

® Water quality measurement items: BOD, CODw,, SS, T-N, T-P

Table 2. The Date of the Investigation

Duration of rainfall No of days before

Item Date Rainfall(mm) (hr) the dry day(day)
Event 1
(The 1st round of rainfall) 2021. 01. 26 122 . ’
Event 2 2021. 03. 12 2.1 15 7

(The 2nd round of rainfall)

J. of KORRA, 30(1), 2022
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Total Rainy Avg.

Year rainfall days rainfall

—-— o EESE (mm) (day) (mm/d)

140 250 2010 1,514.0 101 15.0
2011 1,559.4 106 14.7

2012 1,110.0 89 12.5

3 £ 2013 1,525.8 116 132
EE é 2014 1,110.7 105 10.6
o 2015 1,893.0 96 19.7

2016 879.3 73 12.0

2017 1,507.3 94 16.0

oo o om0 o aote a0t a0mr a0 20w 2018 1,587.0 88 18.0

2019 1,587.0 88 18.0

Avg. 1,427.4 95.6 15.0

Fig. 3. Annual rainfall in C-Weather station.

Table 3. Rainfall Event of Occurrence with Time by IETD
(2010~2019 years)

Inter Event Time

Rainfall event  Avg. rainfall ~ Avg. duration Avg. rainfall intensity

IETD (o) ) (h) (um/h) Avg. star?dgrd coeffic.;ielnt of
deviation variation
1 1872 8.48 3.14 2.29 48.60 100.07 2.059
2 1141 13.91 6.43 1.54 77.84 119.38 1.534
3 1057 15.01 7.18 1.55 83.72 122.13 1.459
4 999 15.88 7.83 1.51 88.29 124.11 1.406
5 903 17.57 9.19 1.51 97.05 127.46 1.313
6 871 18.22 9.75 1.50 100.36 128.59 1.281
7 848 18.71 10.20 1.50 102.87 129.41 1.258
8 804 19.73 11.20 1.51 108.01 130.99 1.213
9 790 20.08 11.56 1.50 109.75 131.49 1.198
10 775 20.47 11.97 1.47 111.67 132.03 1.182
11 756 20.99 12.55 1.47 114.18 132.72 1.162
12 746 21.27 12.88 1.47 115.53 133.09 1.152
13 730 21.73 13.45 1.45 117.76 133.68 1.135
14 713 22.25 14.10 1.45 120.22 134.31 1.117
15 702 22.60 14.56 143 121.85 134.72 1.106
16 695 22.83 14.86 1.43 122.91 134.99 1.098
17 681 23.30 15.52 1.43 125.07 135.52 1.084
18 672 23.61 15.97 1.41 126.49 135.87 1.074
19 663 23.93 16.44 1.40 127.94 136.22 1.065

F71=2H 3, 30(1), 2022
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Table 3. Continued

Inter Event Time

ETD Rainfall event  Avg. rainfall ~ Avg. duration Avg. rainfall intensity standard coefficient of
(no) (o) (hn) (na/hr) Avg. deviation variation
20 647 24.52 17.34 1.41 130.59 136.84 1.048
21 641 24.75 17.70 1.40 131.61 137.08 1.042
22 632 25.10 18.27 1.36 133.16 137.44 1.032
23 626 25.35 18.66 1.37 134.20 137.68 1.026
24 621 25.55 19.01 1.34 135.12 137.86 1.020
25 616 25.76 19.37 1.33 135.97 138.09 1.016
26 607 26.14 20.04 1.33 137.59 138.47 1.006
27 600 26.44 20.59 1.31 138.87 138.77 0.999
28 597 26.58 20.83 132 139.42 138.90 0.996
Table 4. IETD Calculation Result
Criteria for Number of . : Number of
separating rainfall rainfall event Avg. rainfall Avg.  duration occurrences per year
27 hr 600 26.44 mm = 21hr 55 times
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Fig. 4. Variation coefficient graph in C-Weather station.
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Fig. 5. Result of the flow survey at event I.
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Fig. 6. Result of the flow survey at event 2.
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Table 5. Water Quality Monitoring Survey Results at Event 1

Qo™ Event 1 79Xt} Event 2 7

LHEEEE

A

(unit: mg/L)

Event Point Tm%ﬁ;’“" BOD CODyy ss TN T-P

A-1 9.9 16.4 48.7 4.840 0.359

A-2 45.0 45.0 44.7 10.050 0.814

B 12.5 13.9 12.5 6.840 0.494

C 2.7 7.0 29.7 3.650 0.178

1 D 12.2 12.8 22.0 20.1 3.820 0.124

E 43 9.2 12.9 3.020 0.311

F 3.6 12.0 202.5 2.550 0.222

G 1.3 3.0 1.6 3.300 0.079

H 7.1 12.3 32.7 3.810 0.430

Average 11.0 15.7 45.0 4.653 0.334

Max 45.0 45.0 202.5 10.050 0.814

Min 1.3 3.0 1.6 2.550 0.079

Table 6. Water Quality Monitoring Survey Results at Event 2

(unit: mg/L)

Event Point Tm%ﬁ;’“" BOD CODyy ss TN T-P

A-1 2.8 7.5 4.0 1.680 0.029

A-2 15.6 204 24.0 3.060 1.077

B 2.6 6.5 15.1 3.280 0.165

C 2.8 54 14.4 2.920 0.146

2 D 22.1 0.5 33 5.2 1.940 0.018

E 0.7 44 8.2 2.940 0.399

F 2.0 5.1 144.8 3.960 0.064

G 1.1 3.0 53 5.020 0.094

H 10.0 14.5 27.6 5.311 0.265

Average 42 7.8 27.6 3.346 0.251

Max 15.6 20.4 144.8 5.311 1.077

Min 0.5 3.0 4.0 1.680 0.018

F71E4-43l, 30(1)
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