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Abstract

This study was conducted for the purpose of establishing the control program of water
pollution snd to collect basie date which are needed for rese arching the secondary polli-
tion by assessing the present pollution and capse of pollution in the West-Nakdong River.
The pollution Level at 9 sites of the West-Nakdong River were surveyed four times{a time
each quarter) from Jamuacy to December 1991,

The result were as follows.

1. The annual average concentration of general items at each site was 18.1—~20.8(T) in
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Temperature, 72~84 in pH, 6.9~12.1(mg/f) in DO, 4.0~ 17.4(rg/2) in BOD, 56~19.9
(mg/L) in COD, 11.1—224(mg/f) in 55.

2. The annual average concentration of CI™ at each site was 22.87~ T06.15(mg/2),

3. The annual average concentration of Feavy metals at each site was ND-=—000L(mg/8)
in Cd, ND~0.002(mg/£) in Cu, and pb, Cr**, Hg were not detcted in all sites.

4. Toxicoides such as CN, As, Organic-phospate were not deteted in all sites
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Table 1 Sampling Sites in the West Nakdong River

Number Sampling Site Number Sampling Site
81 Daedong Dam 56 Bongrim Pumping
52 Seoyounjong Pumping’ 57 Dunchi Bridge
53 Kimhae Bridge S B Choman Bridge
S 4 Siman Bridge S8 Moksan Dam
§5 Sikman Bridge
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Fig 1. Sampling Sites in the West Makdong River

Tahle 2 Meihods and Instruments in each Ttem

Ttem Mothod Instrument
Temperature | Membrane Electrode DO Meter—Y-5-1 58
pH Glass Electrode pHfion Meter—Orion 2504
Do Mambrane Electrode DO Meter=Y 5+ 58
BOD BOD,(at 20T) =1
con KMnO, Method{30min at 100T) -
85 Dred at 103~ 105T{CF/C)
ar Argentomatic Method -
Cd Atomic Absorption Spetrmetry A - A Spetrometer © Varian AA 30
b Atomic Absorption Spetrmetey +
crt® Atomic Absorption Spetrmetry e
Hg Atomic Absorption Spetrmetry +
Cu Atomic Absorption Spetrmetry *
As Atomic Absorption Spetrmetry »
CN Pyridine Pyrozolone Method UV, VIS Spetrophotometer & HP
Org Phespate | G.C Method G.C Spetrophotometer - ILP
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1. iliE(Temperature)
# M) RiEe] SHIEME 9 49458 Table 3 9 Fig 200 vhEll uia} e} 47Rge)

Table 3. Quarterly Varation of Temperature at each site

{unit : T)
i 1/4 2/ 4 3/4 4 /4
W ! ! / ! : + SD
Sampling site (3.5) (63 | (8.1 (118}
Daedong Dam 125 Z1.0 25.0 14.0 181 <+ 539
Seoyounjong 125 215 260 14.0 185 + 6.36
Kimhae Bridge 13.0 220 264 150 181 + 621
Siman Bridge 135 M5 255 150 184 + &M
Sikman Pumping 135 25 2558 15.0 195 + 61l
Bongrim Pumping | 135 215 255 * 208 + 643
Dunchi Bridge 13.0 23.0 254 14.5 180 + Bl
Choman Bridge 130 23.0 254 145 181 = &M
Noksan Dam 13.0 23.0 254 15.0 191 + 603
Mean 131 227 256 146 190 + AOD
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2. KFEO|2 BEE(pH)

Bvks] pHE 4490 Pt o8 R Sl M T Wt e S o
FH5-ElEo] —jeAo & MRENARS. MRS HMIE s D, FAU TR $9 fAdy
Aeputdne] HAr] =ale] Wsly] AR AR BEE BNss HECF 202 1F "
&= COvt Aooa aja rhiko| L} WEEA0H @ 7.0~7.20% VEriAT 871 Shtshe
AT K&k (FAE gigte cOam MfRele] €rieldel St Fmel slar] Rt A
#9 HEBEE BikATIE kEe o Adez fHAogre

FEIEIEL O Mike] pH S8 % S£FHE Table 4 9 Fig 391 bl i} om,

Table 4. Quarterly Variation of pH at each site

Quarter(M/D) | 1/ 4 254 3/4 4/ 4 Mean + SD
Sampling site (3.5) (B.5) (9.12) (11.6)
Daedong Dam 7.3 7.0 7.0 75 72 + 035
Seoyounjong T4 71 76 T4 74 + 021
Kimhae Bridge 75 72 75 73 74 + 0I5
Siman Bridge 74 74 74 72 74 + 010
Sikman Pumping 8.0 75 72 T4 75 = 03
Bongrim Pumgping | 81 78 83 * 80 =+ 036
Dunchi Bridge 80 7.8 a0 75 78 + 024
Choman Bridge 83 7.7 80 7.6 79 + 031
Noksan Dam B4 7.8 a1 A3 B4 + 054
Mean 78 7.5 7.9 75 77 x 021
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Fig 3. Quarterly Variation of pH at each sife

3. BTFERTE(DO)
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Table 5 Quacterly YVariation of D0 at each site

{unit & mg/d}

QuartecM/D) | 1/4 | 2/4 | 374 | 4/4
: 2 Mean = 5D

Sampling site (3.5) (6.5} (5.12) {11L8)
Daedong Dam | 105(102) | 44(51) | 7.1@® | 1.2(11Z) | &3(88) = 316
Ceqyounjong | 104101 | &2(85) | 10.7(134) | 105(113) | 102(111) & 135
Kimhae Bridge | 120011%) | 7487 | 6562 | BSGL | &785 = 241
Siman Bridge | 44(48) | 3542 |1070132) | 918 | 6oE = 352
Sikman Pumping | 14.0(1400 | 3.947) 709(93) | 65067) B1(BE) = 428
Bongrim Pumping | 13.6(138) | 7.7(93) | 10.5(136} * 10.7(122) + 2985
Dunchi Bridge | 10.7(105) | G&(81) | 10.5(133) | 1380140} | 105(115) + 287
Choman Bridge | 1780175) | 51(61) | 82(10) | 163(167) | 11.9(126) = 617
Noksan Dam | 15.9(156) | 54(56) | 14.2(178) | 1290133) | 12103 = 463
= 1210120} | 58(69) | 9.6(120) | 1.20114) | 9.7(106) + 278
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Fig 4. Quarterly Variation of DO at each site
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Table 6 Quarterly Variation of BOD at each site

{umit  mg/&)
Quarter(M/D) | 1/ 4 274 /4 4/ 4
3 : Mean =+ 5D
Sampling site (35) (6.5) (9.12) (11.6)
Daedong Dam 43 3.8 4.7 31 40 + 069
Seoyounjong 4.7 41 33 6.6 47 + 141
Kimhae Bridge 55 58 63 48 56 + 063
Siman Bridge 338 19.7 67 95 174 + 112
Sikman Pumping | 127 108 6.5 fid 81 + 316
Bongrim Pumping 104 81 71 * 85 + 189
Dunchi Bridge 7.0 8.2 71 5.0 68 =+ 133
Choman Bridge 95 7 59 7.0 75 + 1m
Noksan Dam 91 | 78 233 44 112 =+ 834
Mean 107 | B4 74 5.8 58 + 20
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S Ry & HERs] FiSEET A8mg MR F1A B JEden] 1450 M 12.4ng/
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Table 7. Quarterly Variation of COD at each site

{unit - mg/&)
Quarter(M/Dy | 1/ 4 2/4 3/4 4 /4
_ Mean + SD
Sampling site {35) (6.5 (9.12) (11.6)
Daedong Dam 5.6 5.0 6.6 52 BE + OT1
Seoyounjong .0 b4 64 7B G4 + 102
Kimhae Bridge T8 6.8 106 B4 44 <+ 161
Siman Bridge ara 188 105 1340 Iy + 1216
Sikman Pumping 125 120 106 9.7 L5 + 156
Bongrim Pumping 9.8 9.6 13.0 L 08 = 191
Dunchi Bridge T4 106 10.0 R0 90 + 154
Choman Bridge 120 10.0 75 86 85 + 194
Maksan Dam 132 9.6 20.7 a7 133 + 521
Mean 124 0.7 107 BB 105 + 154
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Fig 6. Quarterly Variation of COD at each site

6. JFiiFEL(SS)
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552 MEELYE MW o o EEFY AT B FeEols SRE BETY 2
Loz qlshel 43¢ pENE UE 4 glov Y MEWelE olag FHud FHY BE
#8071 O 2 E8a vj3l Zieos BEEY, Fig 82 BOD, COD, 552 %85 @i W@t
A4 2 vl o] FilG ¥ AikEe FRE MRE  BOD, COD R 559 WAt
A2t N R AR € 4 Uk

7. EFEO|2

Eeo| &£ NaCl, KCl CaCl %] BHEM WEE #4944 WM Eol228 Ho fle
WERE UEv, RE, EREK, fk o] T 86 BEL CEG” L% FTokE 100g/é
Aze O 4#sn flod, WIS AL TRERKAME ke ®A o8 499 =
ol=]A sed ol @bkt goxec S o 2ERM TR &2 e ks ol
gelo] T i bsly] feids He AAR T4 Gt UF godl BEES &y
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Table 8 Quarterly Varfation of 55 at each site

{unit - ma/E)
QuarterM/D) | 1/ 4 2/4 | 374 | a/e | L o
Sampling site (3.5) (6.5) 812y | (118
Daedong Dam B8 96 104 155 111 + 302
Seayounjong 103 ap 96 165 114 =+ 847
Kimhae Bridge 125 132 14.8 135 135 + 096
Siman Bridge 395 166 16.2 175 224 + 1138
Sikman Pumping 140 1456 112 12.0 133 + 148
Bongrim Pumping | 143 130 168 * 147 + 193
Dunchi Bridge 120 13.8 146 205 162 =+ 368
Choman Bridge 155 12.0 142 26.0 169 + 622
Moksan Dam 130 126 252 150 165 + 593
[ Mean 155 127 147 17.2 150 + 187
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Fig 7. Quarterly Variation of 55 at each site

Table 9, Quarterly Variation of Cl™ at each site

(umit © mg/é)
Quarte-(M/D) 1/4 274 374 4 /4
. Mean =+ SD
Sampling site (3.5) {6.5) (8.12) (11.5)
Diazedong Dam 2128 2056 2128 2837 2287 + 388
Epoyounjong 2482 22409 26.24 42.55 2908 +£ 910
Eimhae Bridge 2837 2872 27656 11347 4256 = 4261
Simun Bridpe 13475 T340 4306 801 B2 = 32818
Sikman Pumping 4255 s34 4752 156,02 T492 = 5426
Bongrim Pumping 10993 00.42 3972 H BOO2 + 3684
Dunchi Bridge | 50858 | 407.79 | 4326 | 50353 | 36453 + 21484
Choman Bridge G48.92 494,44 42.55 460,98 41172 + 25937
Noksan Dam 72863 | 68080 | 2mp13 | 114372 | 70615 + 34944
Mean 244923 208,04 6351 31471 20236 + 10640
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Fig 8 The annaul average value of BOD, COD, 55 at each site
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8. B+ BfE(Cd, Pb, Cr**, Hg, Cu)
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2 05ges YA g em
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2z} 0001~0.00Gue/0s] WHIE E3Y =5 R s od AnFEEme Cd: 00l
og/fal, Ph (.1mg/ee]a}, Cr* & 0.05eg/2e|5), He : trtiiel se oluged 25 @&
RN Bal B = ShEoes A EFvs THERS 47 figs) %
Ayt Beol glov I mEFd M ol ¥ 299 pEe A JdehiA i

Table 10. The Average Value of Heavy Metal contents at each Site
(unit > m1/8, nd @ 001 Cd, Pb, Cr**, Hg Cu mg/€ Dn)

Item Cd Pt ce Hg Cu
Sampling site Mean + SD | Mean + SD | Mean + SD | Mean + SD | Mean + SD
Dhaedong Dam md nd i nd nd
Senunuﬂjdﬁg nd nd nd nd nd
Kimhae Bridge nd 1 nd nd nd
Siman Bridge nd nd nd nd 0001 DUl
Sikman Pumping | nd nid nd nd 0001 0.002
Bongrim Pumping | 0001 0001 | nd nd nd 0.001 0.002
Dumchi Bridge ned nd nd mid nd
Choman Bridge nd ncl nd nd ngd
Moksan Dam: nd nd nd nd | nd

9. Alek H|Z, FHEMH(CN, As, Org-Phosphate)

CN, As, FiltF S19E2 2% qldo 53 BEE 7lnl, T Bis) IR 2 2am
9 #pd ¥ i HhAdgss-

CN& of &3} el CN-% KCN, NaCN 2] 3¢ BB Ao frEsio] SeT8,
RE Rip, £ TH Bk REm 8 Fol Bhdc] =l Alck® CNe miFRe &
ks 7 AT AREEY, dE9) Ml M=ol £oe] BbiFAE ERsT ¥
714 BEHCGIE S BEd B#AFoss fojdth HCNS A5 3ATFAANEGE
Sﬂ—-ID[ItIi" = 0

Ase SEA fe4dE fEEshre ST diE or £l Eahe S8,
EREe] $of ellssd 444 HEPc) viis BEE vdgs] BE2 Bame] 2o
#58 F& ¢e Bos sglth g Mk ol AsO 2 W] VAT
(LDu)o] d5mg/kaolet. & 3o Bie f71u 2 T vl SR B0F % THEDK S5
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Table 11. The Average Value of CN, As Organic phosphate contents at each Site
(umit * m§/€, nd ! 0008 Cd, CN, As, Org-Phosphate mg/f)

Item CN As Organic phosphate
Sampling site Mean = SD Mean + SD Mean + 5D
Daedong Dam nd nd nd
Seouounjdng nd nd nd
Kimhae Bridge nd nd nd
Siman Bridge nd nd nd
Sikman Pumping nd nd nd
Bongrim Pumping nd nd nd
Dumchi Bridge nd nd nd
Choman Bridge . omd nd nd
Maoksan Dam nd nd nd

Wl RRR RS Bs olEs BES U6 B SR GoA0, Be &
fEadbH ] B il A7 oo 59 #i5c] e delelfd 19459 BIERE <%
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i 7 S0 R 45 —eehe s Yol Fld TwEse) gelale] spsp
#=7) oo

& MEIM S CN, As, HilEs] 390 SEETE Table 1151 bl s} o] & #
ol M WS = gston, JEIES As: 0.05ng/80181, CN W ity - @il=ol 2= of
e nf @ssald.
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