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Abstract

The “Master Plan for the Revitalization of Water in the Nakdong River” is designed for the fundamental improvement
of water quality in the Nakdong River. The water quality and flow of the Nakdong River system tributaries was
monitored in this study. Among the living environmental standard parameters of 195 rivers, BOD (Biochemical
oxygen demand), T-P (Total phosphorus) and TOC (Total organic carbon) were assessed to analyze the water quality
from 2012 to 2019. We examined the role of TOC. It was found that 12 rivers exceeded the water quality of the
second grade (3.0 mg/L BOD standard, 0.1 mg/L T-P standard, 4.0 mg/L TOC standard) based on BOD and T-P
concentrations: the Gumi stream, Gisegok stream, Yongha stream, Yongho stream, Changnyeong stream, Gajwa
stream, Gwangok stream, Yeongsan stream, Toerae stream, Hwapo stream, Sangnam stream and Hogye stream.
These rivers require strategies to improve the quality of the Nakdong River. Based on the ongoing project, it is
possible to supplement the “Master Plan for the Revitalization of Water in the Nakdong River”” and manage it after
verifying it as a component of people’s life and therefore used to establish water quality control measures.
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Fig. 1. Map showing tributary monitoring point.
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Table 1. Water quality of selected rivers for ‘freshwater
reclamation’

Intermediate . Q | BOD | T-P |Project

basin Station Stream (m'/s)|(mg/L)|(mg/L)| Plan

Namgang | 9% | ppan 0556 19 | 0109 | 38
management

Nakdong Focused

. Gyeseong |0.304| 1.6 |0.179| 43
milyang | management

Focused

Gumhogang Omok |2.038| 2.3 |0.124| 4.1
management

Nakdong | Focused | o o1 10278| 16 | 0139 53

waegwan | management

Nakdong | Focused |y 1o 0as| 36 |0164| 58

goryung | management

Nakdong Focused

Changnyung| manugement | TOPYEONE [0387| 24 1 0.169 | 438

Namgang General Hachon |0.037| 2.5 | 0.285| 4.6
management
Focused 1 g0 osan [0.174] 33 | 0132 46
Nakdong | management
milyan
YAE | Focused g e [0.075] 39 | 0.164| 6.4
management
General | ;e 10269] 14 |0.1d6| 43
management
Focused
Namgang management Seokgyo [0.740| 1.8 | 0.152 | 3.8
General
management Hyangyang|0.197| 1.6 | 0.110 | 4.8
Nakdong Focused

Chilwon [0.353| 1.1 |0.108 | 2.1

milyang | management

* Reference to the current data at the water quality measurement
point in 2015.
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3. Results and Discussion
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Table 2. General management river water quality grade
(161 stream)

Ttem BOD T-P TOC
Class Count % Count % Count %
Ia 76 472 0 0.0 62 385
Ib 71 478 41 25.5 53 329
il 8 5.0 102 63.4 32 19.9
m 0 0.0 15 9.3 12 7.5
v 0 0.0 2 1.2 1 0.6
\4 0 0.0 1 0.6 1 0.6
VI 0 0.0 0 0.0 0 0.0
Total 161 100 161 100 161 100
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Table 3. Priority management river water quality grade
(34 stream)

Ttem BOD T-P TOC
Class Count % Count % Count %
Ia 0 0.0 0 0.0 0 0.0
Ib 4 11.8 0 0.0 1 29
o 17 50.0 5 14.7 2 59
m 10 29.4 22 64.7 11 324
I\ 3 8.8 5 14.7 14 412
\4 0 0.0 2 59 3 8.8
VI 0 0.0 0 0.0 3 8.8
Total 34 100 34 100 34 100
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Table 4. Average flow rate and water quality (BOD, T-P, TOC) of tributaries in Nakdong River

Intermediate Flow rate BOb - L - Toc -
basin Stream NO. (ms) mg/L Water quality mg/L Water quality mglL Water quality

grade grade grade

Gumi 54 1.746 43 III 0.127 11T 5.8 v

gi‘g;zi Gyeongho 56 1.038 1.8 Ib 0.127 I 5.7 v
Dongjeong 58 0.824 2.1 I 0.181 I 53 v

Bukan 66 1.110 1.9 Ib 0.091 II 53 v

Omok 70 2.866 2.1 II 0.109 I 4.9 11

Gumhogang Namcheon 72 2.606 3.8 I 0.093 II 5.5 v
Palgeo 79 1.330 2.5 II 0.085 II 44 11

Dalseo 80 3.784 25 II 0.134 it 6.9 \Y

Cheonnae 84 0.194 22 II 0.120 11 3.6 II

Gisegok 85 0.198 4.9 11 0.473 \Y 6.0 vV

zzlr‘;u“;’gg Bonli 86 0.145 3.0 Il 0.204 v 43 I
Yongha 87 0.251 5.8 v 0.297 v 9.1 VI

Yongho 89 0.295 3.6 I 0.139 11 6.1 v

Nakdong Topyeong 98 1.231 3.0 I 0.174 111 5.6 v
Changnyung | Changnyeongl 102 0311 3.5 111 0.204 vV 4.8 111
Gajwa 119 0.876 3.8 111 0.230 vV 4.7 111

Hyunji 126 0.184 29 II 0.233 v 5.0 11

Seokgyol 134 1.837 2.1 II 0.126 11 43 11

Namgang Seokgyo2 135 1.804 22 II 0.102 I 3.7 II
Uiryeong] 137 1.843 20 Ib 0.094 II 4.4 11

Daesan2 142 0.450 27 II 0.123 1 5.1 v

Daesa 143 0.744 3.0 II 0.122 1 5.5 v

Gwangok 146 0.008 53 v 0.178 11 9.1 VI

Gyeseong 147 0.451 2.4 I 0.142 I 5.2 v

Chilwon 148 0.274 1.8 Ib 0.152 11 2.7 Ib

Yeongsan 149 0.420 3.5 111 0.133 111 5.1 vV

Nakdong Oho 150 0.064 23 II 0.136 11 4.9 11
milyang Yongdeok 155 0.155 2.7 | 0.156 111 43 111
Twerae 156 0.081 44 111 0.164 11 6.3 A%

Hwapo 158 0.996 3.6 111 0.183 11 52 vV

Chodong 159 0.255 2.7 II 0.173 I 5.7 v

Sangnam 161 1.100 3.1 11 0.139 11 52 vV

Nakdonggang Mijeon2 173 0.132 25 II 0.063 II 4.5 11
estuary weir Hogye 182 0.059 5.1 v 0.500 Vv 11.1 VI
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Fig. 2. Statistical analysis of monitoring site water quality in Nakdong River based on box Plot (a)BOD, (b)T-P, (c)TOC.
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6 5 A A Table 5. Tributary discharge load (kg/day)
°CC e Station BOD T-P
7 S osd Gajwa GJ 258.40 831
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@ o, * Sangnam SN 453.96 28.30
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B Yongho YH- 641.09 30.35
02 03 04 05 Changnyeong |  CN 1,049.41 63.19
T-P(mg/L) Twerae TR 203.97 9.87
Fig 4. Grade classification based on water quality Hogye HG 79.76 3.29
(T-P - BOD). Hwapo HP 1,058.42 42.15
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