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The contribution of the contaminant sources in the
dam of the Nam river downstream and the
evaluation of the water quality in the Nakdong

River mainstream

Kwang-Seok Cho

Department of Environmental Engineering
Graduate School of Industry,

Pukyong National University

Abstract

The Nam River basin is divided into the Nam river dam rage sphere and the Nam
River rage sphere. The Nam River rage sphere's length is 77.6 km from the dam of
the Nam river. And many cities (Jinju, Haman, Uiryeong, Goseong-gun, etc.) and
Jinju-Changping industrial complex is located in the rage sphere, so there is the high
probability that contamination occurs. Nevertheless it also has a key point of the
solution of the water supply in Western Gyeongnam there are few of the studies of

the Nam River in term of the watershed management.

This study estimates the pollutant load per the pollution source in the downstream
watershed of the dam of the Nam River, and investigates and analyzes the

point/non-point sources and the characteristics of the tributaries center. This research



also estimates the effect of the water pollution in the dam of the Nam River to the
main stream of the Nakdong River and to achieve a water quality improvement.
Futhermore, the correlation analysis and exploratory factor analysis between the
parameters are performed to identify the contamination contribution of the major
turbidities in the Nam River watershed. This study is expected to present a customized
plan to manage the Nam River Basin in the future through integrated watershed

management techniques.

_Vi_
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334,783 0| HEdt=s 202 ZALOf 66%= XHXIoHD o137 SIb bR
=2 2002 XALE UL
Table 9 E24#9 AJFed AT+ FH (&9 : Q)
crol Sta=x el st4-0lxz2l s
7 224 | g2Al AH2l | HSHE | =HA
=SZA 27,581 3,636 15,049 6,349 1,251 53,866
=2B 21,552 0 4,927 7,566 1,169 35,214
=g2C 10,928 1,592 3,028 5,996 111 21,655
=D 241,021 66,908 8,978 17,205 671 334,783
= ZE 34,773 4,149 4,931 15,466 398 59,717
S 335,855 76,285 36,913 52,582 3,600 505,235
Table 10 974#9 A Pefd & N4 4% (B9 : mw/d)
cto| ot=Xel ot==0|X 2l .
=3 SRA | ERA £H2 | HSHE | 2=HA
HZA 6,406.4 2,032.1 5,605.5 1,305.1 201.2 15,550.3
=B 5,384.9 0.0 1,936.2 1,904.4 211.7 9,437.2
=g2C 2,193.7 443.6 3,642.5 1,363.7 18.8 7,662.3
=2ZD 78,686.7 | 22,1225 4,175.6 3,554.9 110.8 108,650.5
=S 2E 8,187.9 1,298.0 4,811.6 3,061.1 72.6 17,431.2
S 100’6859' 25,896.2 20,1714 11,189.2 615.1 158,731.5
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L2 L PXIE MAAES 2014F MIQYATAMNERE HD50l T
ABHICH 2R U AFIEE £ 811142 FTAEACD HADHSIK A0
BPHAZ JHE B MY 2Y SO 202 TAEUC
Table 11 B2 F9 AFAFt T HFZF EF (91 m'/d)

ool R e 2 p[EES Gt 2 SEL

25 1 559.0 559.0
3& 4 48.0 38.0
2A
45 6 394.9 394.9
58 86 1,142.9 226.3
gZA LK 97 2,144.8 1,218.2
45 2 444 44 .4
2B
58 60 270.1 116.4
=22ZB A 62 314.5 160.8
25 1 0.0 0.0
35 1 0.0 0.0
=2C
45 1 138.4 138.4
58 32 351.0 133.4
=5HC 4K 35 489.4 271.8
15 1 7,648.0 6,290.0
25 5 2,307.0 2,307.0
=&D 35 3 807.0 807.0
45 18 1,380.6 1,084.4
58 365 2,310.9 978.4
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BHAIE O MelAldES M2 AXIX 20 S SME=0 2o Z2RAl
otz RAUL=E HIELIRAS =L |l 2 UL,
Table 12 $449 34 FANY 2 AFF5 =)
HP =4 AU s SN =N Pl
AlD 8,345 509 21,802 | 1,409,829
SEIYN 510t 12,624 1,510 83,697 0
AlD0| g 1,118 0 3 12,697
H2AA A 22,087 2,019 105592 | 1,422,526
) 7,684 63 2,846 922,858
2B 510t 8,628 703 66,489 0
AlD0| gk 5,513 1 47 480,580
2B A 21,825 767 69,382 | 1,403,438
Al 1,902 140 744 219,833
=2C 510t 1,657 929 62,916 0
AlD0| g 2,076 64 25 124,438
=2C A 5,635 1,133 63,685 344,271
Al 3,903 1,889 9,418 752,117
=2AD 510t 3,360 1,320 36,278 0
AlD0| g 7,903 441 592 746,294
2D AH 15,166 3,650 46,288 1,498 411
AlD 5,199 416 1,850 729,442
S UE 510t 8,660 3,431 91,002 0
AlD0| 0 3,949 3 2 5,965
H2UE A 17,808 3,850 92,854 735,407
=35t 82,521 11,419 377,801 | 5,404,053
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FAO0l 156.47 knEZ 25.7%= XtKAIGtHH ItE E2 JA2E S ALE UL

Table 13 $3#F9 EX] &3 % (2 Jar)
=R =S & =1 & OF CH X JIEL 28l
=sZA 54.05 102.42 786.10 40.69 46.59 1,029.85
=22B 30.62 76.00 513.19 31.12 40.94 691.87
g2dC 18.60 44.02 432.52 19.94 53.97 569.05
=2&D 56.67 92.18 411.69 58.44 56.21 675.19
=2 ZE 47.61 87.16 286.10 38.11 47.13 506.11
S 207.55 | 401.78 2,429.60 188.30 244.84 3,472.07

LA 2F LAY 2FEES HAB HARAME s A2E AN
U, A SHR7S2 MEFAHE0 JIE B2 A2 DA AT
Table 14 G779 F4F ANLdAH &% (29w, ke/9)
Hel =93 ANEEHH MNEE0E
dZA 114,174 179,680
g2C 179,664 37,800
2D 90,024 12,000
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412 LW ERotd JIHE
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7z

g4 =AU el4, =&, Mg 2 EX0E 2 2Z 0l 2o
i BOD 138,503 kg/day, T-N 1,160.6
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Table 16 Water Quality and Water Level Stations Used in the

Analysis
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elEd2 29t =240 ek AAISHRICH Case 12 228 otlF =49 &
ol =xoff Us Le=EFFL U=E 018t A= AACHU2H,
Case 2= 11 & &+ & oty 2 F42 =& £ XF0 st &= 2=
= A0, ket =220 ol 2IH=E = U= 4 S8 A=E 018
otALH 240 AI=2E B & +=EXES= Table 17, Table 181t ZCt.
Table 17 Parameters(Variables) for Statistical Analysis
Variable Abbreviation Unit
Water Temperature WT T
Flow Rate Q m'/sec
Hydrogen ion concentration pH -
Electric Conductivity E.C umhos/ cm
Dissolved Oxygen DO mg/L
Total Organic Carbon TOC mg/L
Chlorophyll-a Chl-a mg/ m'
Biochemical Oxygen Demand BOD mg/L
Chemical Oxygen Demand COD mg/L
Total Nitrogen T-N mg/L
Total Phosphorus T-P mg/L
Nitrate as Nitrogen NO3-N mg/L
Ammonium as Nitrogen NH3-N mg/L
Phosphate as Phosphorus PO4-p mg/L
Temperature T C
Daily Precipitation Pre. nm
Wind Speed WS. m/sec
Relative Humidity R.H. %
Duration of Sunshine Sunshine hr
Quantity of Solar Radiation Radjiation Mj/ m’
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Table 18 Water Quality and Water Level Stations for each Case
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g AF= CODY FUF=E 22 =0 &2 R0z 2850, &
2 Z RISE UM Ost 2 L SFIEZAIE2 HIE=Roteutel Azt
HE LDoioF & Hez THEHEC g2 otE= BOD2H Chl-adt &2 22l
oz 2RLEN UYCH 0l el Eoz AHEH 58522 2ol Chl-a &It
Ol b2 Xt BODIE SItotHAN M22HI =2 Aoz THETCC

Table 19 Factor analysis result

Water Quali
(.2 ty Factorl Factor2 Factor3
Station
DO, T-N, E.C,, BOD, Chl-a,
NamGang WT T-P, Q, pH COD, TOC
NOs-N,T-N, NH;s-N,
NamGang 1 DO, COD, WT Q, T-P, E.C. POLP
DO, NH;-N, Q, T-P, PO4-P,
Nemeang 2 T-N,WT, Chl-a COD BOD,E.C
COD, TOC,
NamGang 2A T-P, BOD, DO, T-N, pH, Q
E.C.,.WT
Chl-a
Case 1 LENG = BOD, Chl-a, | PO,-P, T-P,
NamGang 3 NH;-N, COD Q
NOs-N, DO, WT
T-N, E.C,,
NamGane 4 NH;-N, ChL-a, BOD, PO4-P,
& NOs-N, COD, pH T-P, Q
DO, WT
T-N, Chl-a,
NamGang 4-1 T-P, E.C, CoD, TOC, Q pH
BOD
WT
WT, COD,pH, NHs-N, E.C,,
NamGang 1 DO T-N POy-P, T-P
BOD, T-N,
NamGang 2 COD, T-P, WT, Q, DO PO4P, Chl-a
Case 2 NH;-N
NamGane 3 Chl-a, BOD, pH, DO, NOs-N, T-P, PO4-P,
amiang COD, E.C. T-N, Q, WT NH;-N
T-N, NOs-N,
NamGang 4 NH;-N, DO, ng% BOP]ID " | PO4P, T-P
EC, WT P
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0191M, In(chl.a) = 1.4491n (TP) —2.442 <Chladt TP2to| ZeiAl>

0

- TSI TP) =10 % (6 — ((In48/In TP) /In2))

Table 20 Trophic state index (TSI) range for the evaluation of
trophic state in lakes (Kratzer and Brezonik. 1981)

Trophic state index (TSI) Status of nutrition in lake
<20 highly oligotrophic
30-40 Oligotrophic
45-50 Mesotrophic
53-60 Eutrophic
> 70 Hypertrophic
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Table 21 TSI(Chl.a) and TSI(T-P) at points (Evaluation Annual)

2 2D A3 244
TSI TSI TSI TSI TSI TSI TSI TSI

(Chla)  (T-P) | (Chla)  (T-P) | (Chla)  (T-P) | (Chla)  (T-P)

‘05 494 77.1 51.3 92.5 59.1 87.4 58.6 58.9
‘064 49.5 79.7 51.9 86 62.9 88.9 0 90.2
074 47.2 80.6 51.1 90.1 59.1 87.2 61.6 88.1
‘08 48.3 79.7 51.7 89 65.4 87.7 67 87
‘09 47.3 80.3 53.1 88.2 64.6 80.2 67.8 904
‘104 46.3 79.6 47.6 0.1 54.8 82.3 60.1 82.3
114 59.5 78.0 61.2 82.1 76.2 82.5 76.3 81.3
" 124 55.0 78.8 57.7 80.1 70.4 81.9 72.3 82.4
"134 58.3 76.2 57.8 77.2 64.2 77.5 68.6 78.1
"144 62.2 76.7 61.8 78.6 67.9 79.3 71.0 78.9
" 154 60.5 75.5 61.0 77.5 68.1 79.3 72.8 79.5
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