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Abstract

It has been mandatory to implement Total Water Pollution Management System(System) in the
Nakdong River, Gum River, and Yeongsan-Seomsjin River Basins since the System was launched in
the Han River Basin in 1999. For the implementation, 270 monitoring stations for Total Water
Pollution Load Monitoring Network(Network) have been operated nationwide along with 105 normal
monitoring stations as of 2014. Recently, the Four Main River Projects considerably changed the
frame of water quality management and triggered overall verification for the monitoring stations of
the Network in order to secure highly trustworthy basic data for the System. The present study
developed an evaluation method, which can arrange the monitoring network, to obtain water quality
and discharge data with minimum cost and manpower based on the regular verification of monitoring
stations for sustainable and stable implementation of the System. The study also tested applicability of
the evaluation method using 56 stations of the Network in the Yeongsan-Seomjin River Basins. The
evaluation method consists of three evaluation phases: four evaluation characteristics, 13 evaluation
sectors, and 20 evaluation items. The four characteristics are spatial representativeness, hydraulic
stability, temporal representation, and stability for information acquisition. Results from the evaluation
revealed that 53%, 45%, and 3% of the stations were classified into Grades 1, II, and 1Il, respectively,
and there was no Grade IV or V, which means the change or cancellation of a station. In general, it
is shown the monitoring network consists of properly located stations.

Keywords : Water Quality Improvement, Sewage Treatment Facility (STF), QUAL-MEV, Yeongsan River
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Fig. 1. Hierarchical structure of evaluation techniques.
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Table 1. Weight of evaluation characteristics and evaluation sectors, evaluation items

ch%\;ggtlg?i(s)gcs W(e(%ht Evaluation sectors W&%ht Evaluation items
Spatial 250% Watershed Occupancy 70% Watershed share
representativeness ’ Watershed reflectivity 30% stream order
o 0 channel type, vegetation ,
The stability of the flux 30% obstruction on the stream
Hveradlic stabiity} 25% The simplicity of stream 25% channel type
ydraulic stabrity ? a o o, |ratio of upstream inflow distance
The possibility of complete mixing i 15% and stream width
The durability of flow 30% | stream type, Temporal flow rate
BOD variability 35% BOD standard deviation
regfgggg{jglon 15% T-P variability 35% T-P standard deviation
T-N variability 30% T-N standard deviation
Access point 25% road pavement
Stability Stability of the investigator 40% bridge, Sme\eV;Sﬁglg bridge, boat,
for information i 25% - . : -g
acquisition Mobility equipment 15% walking distance
: : o ratio of length of downstream
Linearity of the stream 20% straight section and stream width
2.3.1. 31N ¥y ed=doly FFYY 1H AATH T
374 WE4e) Bk sdedze W E WIS Ssked RUHE A feu
$4 % edde) EAL WYsy) gae] A0 AT DARARHS AFsin = A
o AR, fle WP oR A . =E M8l WIS, Table 29 o) 57
Rl g S Mg ARE e A8 BPIES 2SI, e WY
Bl E o LAY odFTHE] T A e A EA H7He 30%S A frekaL,
g7}, o]l 2HE AR AT & e FREW), B EFE d9s] 9
e ATHAe] duge dIay, shel shAlSE ) &-sted 7tetar, Table 2
g0 Herde A gwA Brte] 70% o} #o] 57kA 9] HrplEs AAstadth
g WA, ATRdolM BasE o

Table 2. Evaluation sectors and items of spatial representation

ch%\;g}:%gg(s)gcs Evaluation sectors Evaluation item and scale
Watershed Occupancy more than 90% 5
Watershed Occupancy 80~90% 4
&%ﬁggﬁig Watershed Occupancy 70~80% 3
Watershed Occupancy 60~70% 2
Spatial Watershed Occupancy less than 60% 1
representativeness Stream order = maximum stream order 5
Stream order = maximum stream order - 1 4
Pg?lteecrtsieﬁg Stream order = maﬁmum stream order - 2 3
Stream order = maximum stream order - 3 2
Stream order = maximum stream order - 4 or less 1
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Table 3. Evaluation sectors and items of hydraulic stability

Evaluation

characteristics Evaluation sectors

Evaluation item and scale

Flowing straight stream

Braided stream

The stability

Partial vegetation cover or Flow obstructions

of the flux

Complete vegetation cover

No flow

Straight stream

Jolning straight stream

The simplicity of

Meandering stream

stream

Braided stream(2 channel)

Braided stream(more than 3 channel )

The ratio of Distance to the channel junction and

stream width : more than 5

Hydraulic
stability

The ratio

of Distance to the channel junction and
stream width : 4.0~5.0

The possibility
of complete mixing

The ratio

of Distance to the channel junction and
stream width : 2.0~4.0

The ratio

Do w > [S2 N I WNCHIS IS | L CNGHESHIS ISy

of Distance to the channel junction and
stream width : 1.0~2.0

The ratio

of Distance to the channel junction and
stream width : less than 1.0

National stream

Local Stream

The durability of

permanent small stream

flow

Intermittent stream

(e 1S CHESHE N |

Temporary river
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Table 4. Evaluation sectors and items of temporal representation

ch];:a\rlglcttlggggcs Evaluation sectors Evaluation item and scale
Standard deviation : less than 0.5 5
BOD Standard deviation : 0.5~0.8 4
variability Standard dev@at@on 0 0.8~1.2 3
Standard deviation : 1.2~1.5 2
Standard deviation : more than 1.5 1
Standard deviation : less than 0.5 5
; . T-p Standard deviation : 0.5~0.8 4
empor. -] e
representation. variability Standard de"Fa@(’“ 1 08~1.2 3
Standard deviation : 1.2~1.5 2
Standard deviation : more than 1.5 1
Standard deviation : less than 0.5 5
Standard deviation : 0.5~0.8 4
Vag;gmy Standard deviation : 08~12 3
Standard deviation : 1.2~1.5 2
Standard deviation : more than 1.5 1
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Table 5. Evaluation sectors and items of information acquisition Stability

ch];:a\rlglcttlggggcs Evaluation sectors Evaluation item and scale
Pavement with sidewalk 5
No sidewalk pavement 4
Access point Dirt road 3
Paved farm road 2
Unpaved farm road 1
Bridge with sidewalk 5
o No sidewalk Bridge 4
Stability : ;
; : Submersible bridge 3
of the investigator Available on the boat 2
walking 1
Dismounted movement : less than 100m 5
Stabhilit . Dismounted movement ;. 100~200m 4
for 'mforrgaﬁ n Mobility Dismounted movement : 200~400m 3
o 0 equipment ;
acquisition _Dismounted movement : 400~600m 2
Dismounted movement : more than 600m 1
The ratio of dwonsteam straight distance and stream 5
width : more than 2.0
The ratio of dwonsteam straight distance and stream 4
‘ width : 15~2.0.
Linearity The ratio of dwonsteam ;tralght distance and stream : 4
of the stream : widh ;. 1015,
The ratio of dwonsteam straight distance and stream 9
width : 0.5~1,0
The ratio of dwonsteam straight distance and stream 1
width : less than 0.5
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Table 6. Score Range and Interpretation

Grade Score Range Judgment Interpretation

A 95<S Very Good

I Excellent.
B 90=5¢95 Good xeellent
A 85=5¢90 Fairly good

11 Great
B 80=5¢85 Better than normal red

" A 75=5<80 Normal Satisfacto
B 70=5<75 Less than normal v

W A 65=5<70 Fairly poor modification or change
B 60=<5¢65 poor recommended

v A 95=5¢60 Bad Change or closure
B S5 Very Bad recommended.
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Fig. 3. Evaluation grade results of water quality monitoring network for TMDL.
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Fig. 4. Radar chart of water quality monitoring network for TMDL.
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Fig. 4. Radar chart of water quality monitoring network for TMDL(continue).
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Table 7. Evaluation results of water quality monitoring network for TMDL

. Evaluation
Water Station Spatial Hydgzlilulic Temporal Iggagjg%g)ﬁ results
system representation | stability |representation pp

Y P yjrep Stability. | score |Grade
Seokkokcheon 88.0 94.0 94.0 87.0 0.2 | 1-B
Woochi 94.0 91.0 93.0 87.0 914 | 1-B
Yongsancheon 82.0 94.0 100.0 87.0 89.0 | II-A
Jinwoncheon 94.0 76.0 100.0 87.0 88.7 | II-A
Pungyeongjeongcheon-1 94.0 94.0 100.0 87.0 932 | 1-B
Bukhacheon 82.0 82.0 100.0 87.0 86.0 | I-A
Hwngryonggang2A 100.0 100.0 100.0 87.0 9.8 | 1-A
JiseokcheonlA 100.0 83.0 100.0 87.0 925 | 1-B
Daechoncheon 100.0 94.0 100.0 87.0 B3 | 1-A
Pyeongdongcheon 88.0 94.0 94.0 87.0 90.2 [ 1-B
Gwangsan 88.0 76.0 62.0 71.0 76.9 | IM-A
Jangseongcheonl 88.0 82.0 100.0 87.0 88.1 [ II-A
Jangseongcheon? 94.0 72.0 100.0 87.0 87.7 | I-A
Yeongsan Yeongsancheon 100.0 85.0 62.0 87.0 87.3 | II-A
river Geumcheon 88.0 82.0 100.0 87.0 88.1 [ I[-A
Manbongcheon 94.0 70.0 100.0 100.0 904 [ 1-B
Munpyeongcheon 88.0 94.0 94.0 87.0 90.2 | 1-B
Yeongsanpo-1 100.0 06.0 75.0 72.0 80.8 [ 11-B
Gomakwoncheon 94.0 100.0 100.0 87.0 947 1 1-B
Sikjjicheon 88.0 82.0 100.0 87.0 88.1 | II-A
Gusancheon 94.0 82.0 100.0 87.0 90.2 [ I-B
Muancheon 88.0 07.0 67.0 87.0 79.4 | II-A
Hampyeongcheond 100.0 100.0 88.0 87.0 9.0 [ T-A
Hampyeong 100.0 73.0 76.0 87.0 86.4 | I1-A
Sampocheonl 88.0 70.0 100.0 82.0 83.8 | I1-B
Sampocheon?2 94.0 82.0 100.0 56.0 82.4 [ 11-B
Yeongamcheon 100.0 83.0 100.0 100.0 95.8 | 1-A
Muan2 100.0 83.0 94.0 76.0 88.9 [ 11-A
Average 93.1 84.0 92.8 85.1 88.8 [ I-A
Gwanchon 94.0 83.0 100.0 71.0 86.4 [ I1-A
Churyeongcheon 100.0 89.0 100.0 87.0 940 | 1-B
Imsil 100.0 80.0 100.0 71.0 87.8 | II-A
Chicheon 94.0 73.0 100.0 87.0 87.9 | I-A
Osucheon-1 88.0 82.0 100.0 87.0 88.1 | I1-A
Yulcheon 94.0 94.0 100.0 87.0 932 [ I-B
Gyesucheon 88.0 89.0 100.0 87.0 89.8 | I1-A
Hugokcheon 100.0 94.0 100.0 87.0 9.3 | 1-A
Osucheon 100.0 94.0 100.0 87.0 9.3 | 1-A
Suhongcheon 88.0 70.0 100.0 87.0 80.1 [ II-A
Seomjin Oktaekcheon 94.0 94.0 100.0 87.0 932 | I-B
river Daegang 100.0 97.0 100.0 87.0 90.0 | T-A
YocheonA 88.0 100.0 100.0 87.0 926 | I-B
Yocheon-1 100.0 76.0 94.0 84.0 89.1 [ II-A
BoseonggangA 94.0 100.0 100.0 87.0 947 [ 1-B
Boseong 94.0 100.0 100.0 71.0 90.7 [ I-B
Dongbokcheon 88.0 91.0 100.0 87.0 90.3 [ I-B
Namcheon 82.0 82.0 100.0 87.0 80.0 | II-A
Dongbokcheonl 94.0 94.0 100.0 75.0 90.2 [ 1-B
Mokssadong 94.0 100.0 100.0 63.0 88.7 | II-A
Gyesan 82.0 100.0 100.0 58.0 832 | 1I-B
Agyang 100.0 94.0 100.0 65.0 89.8 [ II-A
Average 93.5 89.8 99.7 80.7 90.3 [ I-B
Tamjingang 82.0 100.0 100.0 87.0 9.5 [ I-B
Yuchicheon-1 82.0 83.0 100.0 87.0 86.2 | I-A
Tamiin Omcheoncheon-1 94.0 382.0 100.0 37.0 902 | 1-B
ije]:r Tamjingang? 100.0 100.0 100.0 79.0 948 | 1-B
Geumgangcheon-1 94.0 94.0 100.0 87.0 93.2 | 1-B
Tamjingang3 100.0 97.0 100.0 87.0 9.0 [ T-A
Average 92.0 92.7 100.0 85.7 918 [ I-B
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