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Analysis on the Characteristics of the Pollutant Load in Chinhae-Masan Bay
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Abstracts [] The quantitative analysis on the pollutants loads (PL) has hardly been carried out and calibration-
verification process of the water quality modeling has been conducted under the restricted condition because
the observed PL data are not sufficient. In this study, the PLs were measured at the 22 streams and the
effluents site in the Masan-Changwon watersheds. The release rates from sediment were also measured at the
three points in the Bay. The PLs from the Masan and Changwon cities and from multi-port diffuser (effluents
discharge) amount to 80~90% and 20~25% of the PL in Chinhae-Masan Bay, respectively. As the amounts
of the sediment released pollutants are the same order of the PLs from the watersheds, the pollutants released
from the sediment is one of the main factors that might cause the seasonal variation of the water quality,
which is degraded in summer and relatively good in winter.

Keywords : Chinhae-Masan Bay, pollutants loads, ocean multi-port diffuser, pollutants release, seasonal
variation
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Fig. 1. Sampling stations of the pollutant loads and release rates in Chinhae-Masan Bay.
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Table 1. Seasonal freshwater inflows to Chinhae-Masan Bay (Ton/day)

135

T FYF 95 o= 95 7H& '95 A& 96 & 96 & 96 7+S AP TRYH
whAbk(ekih 424,400 193,000 283,600 *649,300 278,400 273,400 379,400
A RECEE D) 388,300 256,600 121,700 307,700 590,600 197,000 286,400
a9k wH 195,300 199,000 180,700 202,900 235,300 217,200 201,800
B o wb 103,200 38,600 12,000 79,800 288,100 64,200 84,700
A& W *2.317,000 92,600 15,400 166,700 151,400 83,900 376,100
& %l 3,428,200 779,200 613,400 1,406,400 1,543,800 835,700 1,328,400

A3 AT FEFY BB RFRA AT ER TR TR A BIEA TRE R B A LR H A A0

S8 1,3284008 0 2,
g9l #Fo] ok 50%(665,800E),
2o ok 15%, FUvt Ges
A9 Hpfdge] of 28%%
A 8EaL QAtH(Table 1342). ejFiras 53 @+
Fd B A ge AdSE BHY goE, A
AWzt 24 gfom X &#F 250,0008/L o] g
gholl sigatct. ghH, 7297 AT sHAlY Rk
Gl Ee dxde Bma ok 1991
501,500(T/day)(0] %, 1991), 19953 2,317,000(T/day),
1996\ 151,400(T/day)), AE2E 2 o)z} 9t}
E3 FHFANZA1995)0 M FAE Jaw {9
2] 1995\ 6¥ HH- Y B2 2,200,000(T/day), 78
F498e 1,450,000(T/day) 0.8 28 A A7)
T 2 HAE 2ol USE & At wkd, mhakwt
o) FR U e Koo vs AAE o)}
Ax] gon, ol FAAFEATNY HFE0) &
Al 2 Z25Y &eAREEe] g W] wEoltt
(& - A, 1997). D& - wabe] SERYEFe S5
o= A3, AL E F2 YA ARALE Kol
3 ek v, PN A B A &
H7t &= A7) Db Aol 23 g5f
Aol wi%- ZA Joe A9(95 45 2 =
ik o).

o

O

Table 2. Seasonal COD loads to Chinhae-Masan Bay (kg/day)

32 RY 2wty
A8 - mhaterel o AR 54 dele edw %

otol ¥§H o2 AHLEE COD, SS, TN, TP 5o

thste] AL,

32.1 COD 2.93¥5}2k(kg/day)

HEH odBd AYshe §71B(COD) LAY
e AdHon FAW PP wolx %3 AUtk
WY, GYERE TR, FA9, APEF ol
g% egvalgel W HE2, 247 33%, 24%,
2% AAF 5 ek WA L ARehee] oF 84%(TS,
40007k whk - FAAA 24 - BatEn Rlow, 8
R 9 L AL FY] oFVHFL 247} 6%,
10%) 235t} Qs 49 COD 2.gRaHe
ahAHRE £ 9] oF 1710 B Eo|th(Table 23H%).
322, SSEH-E7) g ek (kgiday)

FEAe s FYrER)e 29E B

o

A=)
T =
9 F23 2ot SS YR o grAYT A
Hog: COD $E3} vhirbA 2 33 AR v
shopde HolAl etk G e ARFIL vhaf
;ﬂ

A 40%, FY KD 30%, HUEYFI 18%=, )=
A QIR 88%(50,300)2 }A|3t1 Qo). W,
Font 2 Mgk fA o dRE L 72k A &
AE-steke] of 5%, 7%E A3t 3 gl rh(Table 3%=).
323 TNEH4) 9318k (kg/day)

COD &} 95 A& 95 7}& 95 A& 96 & 96 & 96 7 AP TR
vl kg (eih) 34,500 16,000 26,600 *40,300 19,200 30,800 29300
hakeHCE ) 35,200 18,800 11,400 28,000 18,500 22,300 21,700
e R 23,600 40,300 13,500 21,300 33,400 28,200 24,400
3y o wt 3,800 4,063 2,200 7,000 12,300 6,700 5,700
& u *33,400 9,400 800 7,700 2,300 7,100 8,700
& A 130,500 88,600 54,500 104,300 85,700 95,100 89,800

A AYT L BRI F(FLF T+ A ST LA T F IS P AR H+A & 2 G R 5 )40
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Table 3. Seasonal SS loads to Chinhac-Masan Bay (kg/day)

SS H37 95 A& 95 7} 95 A& '96 = '96 & 96 7} AY T H3F
ul2bgk(alah) 15,300 5,900 18,500 *57,800 7,200 9,000 22,700

w9 45,300 6,300 8,200 27,700 10,700 4,000 17,300
e e 8,200 11,500 7,600 12,300 10,800 12,200 10,300

3y oo W 5,300 1,300 300 4,100 2,400 2,500 2,500
& *23,000 900 300 1,300 1,900 2,700 4,000
&} Al 97,100 25,900 34,900 103,200 33,000 30,400 56,800

o

Table 4. Seasonal TN loads to Chinhae-Masan Bay (kg/day)

P AR E QYN F=(R O ARG+ BY T LG o s

Ve H AL G Fa g+ A & G R el E)/4.0

TN 23} 95 o & 95 71 95 A& 96 96 o & 96 7H& AP A F e
wlabak(eEAl) 9,000 5,200 15,000 *14,000 6,800 10,100 11,100
Iy R )] 8,100 13,300 5,900 7,000 9,500 7,600 8,000
e WHD 7,700 9,800 6,700 7,600 8,900 4,400 7,400
gy o = 700 700 600 2,700 900 2,500 1,400
A s w *6,600 700 600 1,600 400 2,700 1,800
&} A 32,100 29,700 28,800 32,900 26,500 27,300 29,700

<+ 32 BE3 A e FgdsE
) JdFFolct FAL FE| A - nlibut
o o YN-3FE AER UL A 49y 4
o 37%, FL FF 27%, HE
PR 25%, ol AA| Q. GR-3lEke] 89%(26,500)2
ot 9 Majrt oo oy
e zhzt AR e ARt oF 5%, 6% A sk
(Table 44%).

3.24 TPEQ) 25478l (kg/day)

Q0 FEL2 G| FISSE Fdde F/Y
Holu, & - wpidit o] ZF-(algae)dH AT
2ol S FTHEE FAT A, 1995, 1996). £9
& 3-8y 2dFstgol 7He - AL HY
guglguch oF 1,000kg/day) A% 2 S Rol
Art. 22, GG FRIFL AHEA B4

i)
By
o
H
30
T
EE
O:x:

o R (o o-?L‘ 23 o

e}

Table 5. Seasonal TP loads to Chinhae-Masan Bay (kg/day)

2o P=(R 0GRSO B AR LY T LA F L A RS A L2 AR ek )40

Hols A ¥tk YA F PR v
o 30%, Y F 22%, PR 26%2, A4
Aratgre] 79%(1,760y= x|t gk whd, et
g AT froe] egdRatEe Az AX g
shake] oF 1%, 10%E 24215t QltH(Table S32).
325 2= 5 e Rl 54

ol - 3959 9 APIRdE f99 o gREF
o H&F LEFaE diu)S TN(@B9%), SS(SS%)
COD(84%), TP(719%) &5 o2 VElton,

to

o

Yo MSE 65% HET AN aoz 3
ohslgith B4 49U vl vste] L@RetFe)
el 2 Yehtt o) f5 RO R SUSE 3
7 AAT R FYHE GFRT Be] 2dF o] 9

7l Mo Andt ANHeE, o PRaFY A
45 B4 AFsl dEhdA ggkon], o 4

TP 3} 95 A& 95 7H& 95 A& 96 & 96 A& '96 7}-& AY T F-3F
nlabgk(E}Al) 620 270 840 *980 470 440 680
A eH(R) 650 460 340 600 660 310 500
sk wrE 500 530 470 590 980 510 580

g o v 90 120 60 490 370 260 240
A& u *900 40 40 230 60 270 230

3+ bl 2,760 1,420 1,750 2,890 2,540 1,790 2,230
Fa: a8 LGN F=(F LI N F+A TR T LA T A FIS A T LGRS+ A L Y R340
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% FA40] ALAY 25 AU R 9
2 g,

SR @ET Rt AuaA 24& 7Y
3 A3}, COD, $S e @t g3 a4
(AT 071~0.72)0] YUv= AR HAEUOH,
TN, TP L @F3&d Frfd@ael Fa3daA
T 0.52~0.59)0] vl 3] @& Aoz otw A rh(Fig.
2~ Fig. 5%%). COD, SS, TN, TP 53} §34%
ZF 9 A7} 7|3t vl &o] FALE AoR AlREH
o, EXol 457} 2L A-tol= TN, TP 57 §9
FEYe ARl B8 AoR Jdatdrh weh,
TN, TP 359 e gX-sl% 4 SrFdade] 4o
A AL AT, EXOlEE, t71Fe] ALsFE
SS % F9 AAE nF #S % AV BaHo]
of ¥ Aoz Atg ). AuaA BHAAA et

100,000 T

COD Poilutant Load (kg/Day)
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Fig. 2. Correlation diagram between freshwater inflows
and COD loads.
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o} ), shAlel T e 71%«1 gt o -3}
2 Z A gk v)3te], AlFE 24& T 2 A

FYRF AR %‘r%%‘?}-

33 U oSSl EBEFSRRE 295752
EA, g9+ 2 1%57HFig.1 R1~R3 A% 3
Z))A Ay EHAEZRE ] SOD ¥ COD, NH,-N,
PO,-P 3EZ9] £5 82 &4 3} tH(Table 63=). 3|
WET 9 248 ERS RE SRHfAEEN
70 km?)Q] UH S HRIFE A (LT EF=
Fod - [BA R APIRTY BT 098 £
E]sHd, COD, NHy-N, PO,-P &E2] 9 ¢H3}
7+z} 18,400(kg/day), 6,400(kg/day), 930(kg/day)o
oh, g, dafigke] Wi dRaEs A ¢
, Dafekel] bt F2)gel A o] -2 d5-st
AFqholl A 243k gho] dXgrtn 7HAsH T 2a
nhe] kA SEBA 100 km’; T YA,
Balgs ARG F=sgETy
(AET 2984 &&&51H, COD, NH;-N, PO,-P
o] Q@RI HS 742 21,700(kg/day), 6,200(kg/
day), 800(kg/day)o] ®t}. ulebA], 213 - wpikwt fsﬂoﬂ
o] ANHEHEZHE Y QIR FS FHHT
Rtk st v]&2 e, COD, %éli(NHa-
N), £21(PO,-P)8] A% 7tz 45%, 200%, 78%%., 9
o] 9923}l vlah COD el of 1/24), TN -
OP‘— of 2ufjofl siF3ct. A, X3 LHEH %
ZH3 e oAl o] AHA) 3 g A} oFAlAbo)] gl

Oﬁa do — o
% ww

2

Fut 2ol M2 UE FAE BY Ae= /\}i
5= u), A Sl Uik £&543Y R st
A e T FARGME LE2AHE s YT

o gRsge] Uig A5e] FHo| Yasich

0B §38& Lxd VW o, YN
SARYNE eEo Y47 gL

R (T) =R (20) 6§~

7|4, RM=2.FGE&3 (2 TC), RR0)=24

Table 6. Pollutants release rates from the contaminated
sediment (mg/m’/day)

I COD NH,N PO/P SOD #&A)7)
EAMERT) 292 132 165 0.958
eF wbHT 235 51 102 0.780

A & 7 217 62 80 0.630

éﬁ/\l \:*A
(95 942)

- ANg

231 £28(5L 200), == HAAF(1.0~1.1)0]
th 257} 20°C o) Adsshe Afolle 8580 T
7ysla, &=} dshE Afole §&E0] AM39
A, of 5°C o]3te] ZHdME LHEE 28
o] O(zero)o] HArHBowie er al., 1986). w2k, 3} A<
FAotsl 9 FA9 FAGE 7o AHE wI= 2
AE7 455 sl FHAoE AAFHN geE AL
Z gk
4. si-SLUA|E 2 RS M2hEn

olabA] B 3lF A 2] B (Fig. 1: WP Huj
oF 250,000%/Y¢] s-(ubit - A K99 A&t
2 FAAR)E AT 5 glon, o2 QI3 mpikeke)
S edRetg AaNE AFHoz F45qT
FIHEAML 1995~1996d dF A g dY #
A 9 AL FT RS o] &8t Az A - 59
cdRsEE 2 A edRaFes Addsta, AR
S gRslEy 99 o Fe ¥A vuA
=3t YAt

ddz Ay & - HFy F9 - FF LGRS} F
2L A7 edREFe B dfelA ZA e gt
g ete] &9 HnE i, ALE BIAE
°]-&-3}1 th(Table 73+x).

st Ege) LEEAE HYEE&L SS 5 40%
<], COD &5 20% W], TN &5 20% He], TP &
2 10% W2 AL seAeg ARE 0§
sle] AAHst BWE 9 P F3HHCOD: 5,500, ss's,soo,
TN: 8,000, TP:350)& TN &-E¢] ¢ G &3S A9
Bt Bl 9 slgFake] 9@ F-8EHC0D:
24,400, SS:10,300, TN : 7,400, TP:580)] B]aled A
g o2 e g Helx gleh. 53], COD, TP 5
o] A%, & 2o & xola Ut old dEiAE 3+
ALE AE7t 9o g Ao Al ¢4, I3 -
mhabgk & @ Gl gt st ARshE
o] H|&-2 COD, SS, TN, TP 8+=9] #$, 712} 1.6%,
10.4%, 6.1%, 2.2%o|t}. webA, sl o] LG5
st A adEAE YoM AREFHE A=
SS FE-g Agslue Fald e Holw YA &
on, AP E L] FZQels AR F AHEaH
E 719 ¢ vk gx mhate 2 feEHE 2 ¥ E
AL HGLFHAGEANGLE olF - viEd= &

p

fllo
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Table 7. Input and output of pollutant loads from the WTP

AEH 139

A

B4 2] F 95 & 95 7}& 95 A& '96 & 96 o & 96 718
3} - ¥ = % (Ton/day) 195,400 196,600 186,000 205,100 232,500 218,100
CoD 7,100 7,300 7,000 7,300 6,900 6,300
AR ss 13,300 13,000 12,700 15,500 18,900 14,100
(kg/day) TN - - 8,300 9,100 11,400 10,200
TP - - 390 460 400 360
COoD 5,200 5,200 6,000 5,900 5,500 5,000
TFESS ss 7,200 8,100 8,200 9,400 10,600 7,700
(kg/day) TN - - 7,800 7,200 8,800 8,100
TP - - 350 410 330 320
COD 1,900 2,100 1,000 1,400 1,400 1,300
A 7531 SS 6,100 4,900 4,500 6,100 8,300 6,400
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