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Management of Water Quality by the Point Source
in Mokpo Inner Bay

Do Hee Kim”®

* Division of Marine Environmental Engineering, Mokpo Maritime University
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Abstract: The results of COD concentration on August of 2004 were 6.80 ppm in North Mokpo inner Bay, 4.42 ppm in front
of YongSang Bank and 4.60 ppm in front of ShinAn Beach Hotel which is over III level Marine Environmental Standard. The
others researched five stations sea water quality of Mokpo inner bay are reached I[I-III level. The concentration of total
nitrogen range from 1.23 ppm to 3.56 ppm and total phosphorous concentration was range from 0.07 ppm to 0.12 ppm which
are to be I[-III level This results show that the Mokpo inner bay is unsuitable for aquaculture and for use of marine resort,
it can be only available for industrial and harbour port use. In this study, we researched 12 point source flow into Mokpo
inner bay. The rate from YoungSang river in total inflow of TN was up to 70-93 % and rate of TP was up to 31-91 %
respectively. In this results, we have to control the discharge from YoungSang river first of all then control the discharge
from North Harbour domestic wastewater treatment, InAm river and NamHae domestic wastewater treatment in order to

improve the water quality of Mokpo inner bay.

Key words: Mokpo inner bay, point source, total nitrogen, total phosphorous, water quality management
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Fig. 1. Sampling stations in Mokpo inner bay and stations of point source.(© stations researched by

National Fisheries Research & Development Institute)

- 274 -



E 19969 FHE, Q% s, g9 ¢
FEEA ol27IAR] £x27 FAe WAst o= gch
19910l FPE2AE, 199439 FEHZEAV} F2
SE 99 £ 20q9E A ¢ 21“ XLXHa
=, 3A WF_@} EH . BE
frejolch Bt ofyet At 6HL

1180 A %Ol OIX*EM AEA
AT 5X WF o4

F

R

]_

17
&7}

P A FFAY

), = S 2RE BEGY H3-F
T 2 A4F ¥t 2RE YT JoH, 55
T 528 148" JAsE E7 o) ostEo] A4ds
EAe FARE AR o9HY THETY U84
T4 71EnA AP Yol

E ORI YEOR FI Qe
FAYZI sl REHY REY skt X
Ao A=z oy FHE UgHd 9
AR AT U ok gk F
= 4% Auks 23 AfL, At oﬁéﬁi AAA, A
9 oo FAZAE] AAst Yot

B AFME WA 9 24 QHoR A 8 =
= 71des BEXF UIE SR 9] 9 Hi 352

s

A
] &

_‘?_.u.}\]’—— ﬁj_ ‘:"6]—

L

g B

mm=z A 89 87 AW EE5o "L AR
E]' (Flg 1. O]’ga EX= ol 5H03(34 46 54//
126° 23" 27”7 ).TL]- 71‘111]-.?/] _‘?— HO:](34 46 49//

126° 25 30" )X =<
2% olgdtd] BT e &

Autstdlo] AWAE 2AbE A
A% sk Sgomt

B fUHE 2E 49 2999 AR fe] AR5
2 270 AR, L35 34 AW, FHE AY, QUA, 4P
4 AT, FSEALY, 4 A, Jus
Arsted 2t d F5 FxE 24T 2 Falud
2abep] 93 Y g RAITE A,

2.2. TAES A 4

1NTEITAL S5H i

FE BALL 2TAR HAdA A5G, EUrs
27 30 cm Secchi®o @ zAlelgth 8L SCTEA7]
(Orion—162) 2.2 ZAs 1, SS= dA=] ANg $=

GF/COaA 7 o3} & 1057110 CTollA 2A17F && Az

AA FE FARelE AFERTh CODE  afdaty
(1998) 9] YA THAEH wat d2el4d KMnOH e
2 ARGt FAL(TN 9 FUTP)S #74%(2001)
FALLAFT AN G uhgh AL F HaHow A
ok dEYoPd-ANH, -N), oA AA (N0, —N), &
AMALANOs N = 242 QEdHEHe Aydojn=
—NEDHY ¥ FE-7l=F 4oz uld Fzsigion

Qa1 (PO —P) ofAzY] AP o7 BM3t (345
2001). oF2d, ¥ dA7x9 89 &4 139 Ao g
& A Bet] 8 YAl FAME 44
A ARE olgsd AAYA V=AY vmH SETYE

a2 B,

QRY U 2Pt

A Gt shsiv AHAlEo] e AL AYd =
T Ugos f9lE A A BE H o99S ytow
2 Y F9 s 2] 8 4 wETFAA Als
E A T 2 el Aa) Q9 FES B4 F
Aol AgeA ZEF 238 S BAC FE5AS
ol g3ty R&g FAsto]l 7 AHH fFE T o}ﬂt} 7}
strAEl R JAe fEARE BErigosRy 94
A5E Ok BAE 7 FAFEY Fhd xAE 99
TS Tl A4 £ AFE 7 P dae 9 94
Y LdRsEs etk =18, 4 89 AEd 89lu)e
S THA EXUFOE fYHE 4 4 FEE AA 59
ot F 2 4y AR 29 719948 Tk

3. gy 3 na

3.1 X FHoHY 29T HI}

2004 89e| ¥ AFHo] ZAIG B F Fol9 87
A HFAN 2AME £, FYEL, 9E(Sal), SS,
COD, ¥EYoFdANH, '=N), oF&EAFA(NO; —N), At
AA&NOs —N), U4I(PO-P), FAL(TN) L %

(TP)&] Axl= Table 13 Zth
COD &AF 43}, 58 gulriels 6.8 ppm, G477} 31
5 232 ool A 4.4 ppm, AH|H 32 & AAeIA 4.6
ppmEl R FA YERT SISt o]& COD9) a9 9) 7
7]&(Table 2)°] ®lwdld 3579 ¥%9 4 ppmeE 23
3t 9T U] sHoME 2-3%F £ Holn
t} (Fig. 2). SS& CODY vi7lA = COD7y &9kd
Sk uiekel Aljk)R] 9 o vt EA Yehta
thodEEkEA R T sddMe Ags wREE
2 6.6pptE WA YeEhta glou CoDE s
U 52 FER 357 59 48 Holu
tel 2 A Qlol Fallehr Aelge &
THI JE & 5 Slgich
H, oL, AL, 0“3‘40@_&9} QA1 ¥
FAAS FRA TR BT 5SS IHoR R 74
sk 43S Bk (Fig. 3% Fig. 4). 53], 3??
oA B ¥ ddger st 244 5
1.23-3.56 ppmo.Z A AHAM 35F9 F4&

o
d

R

o3

-
oo

Mo o B of
ko

Ao 9 HE
4 1

2

AQJ}mOW
A
H}g

.

oA K

c}ﬁl



oy
H'[
lob

Table 1. Results of surface sea water qualities in Mokpo bay on August of 2004

NO; NOj; .
Temp. | Tran. Sal. SS COD | _ NH,4 DIN TN DIP TP
Station
(T) (m) (%) (ppm)
A .
(FHTE) 27 1.00 93 88 44 0.053 2.669 0.441 3163 3.163 0.097 0.116
B
(e 9)) 26 0.92 11.8 96 16 0.063 0.740 0.421 1.223 2.178 0.106 0.122
C
(g3 A g 2% 1.02 101 6.6 38 0.057 0.723 0.322 1.102 2613 0.084 0.087
)
D
L 2% 1.50 143 106 13 0.065 0.906 0212 1.183 1.232 0.074 0.095
(4atx)
E
(A4 26 1.10 158 96 1.2 0.059 0574 0.126 0.759 1.278 0.060 0.125
Erd
(A1k8] R] 2% 1.10 176 158 46 0.063 0.666 0.029 0.758 1.302 0.041 0.070
zd)
G . - — -
(g£eel) 25 1.10 21.2 126 13 0.065 0.447 0.057 0.569 1.261 0.043 0072
H
(23} % 0.90 195 148 68 0.024 0567 0.080 0.671 3.563 0.048 0.066
8
7
6
.5
=
[@)]
£E 4
)]
8, I
2
il
1
I
0
A B C . F G H
station

Fig. 2. Results of water qualities in Mokpo inner bay comparing to Marine Environmental Standard on
August of 2004.
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Fig. 4. Concentrations of TP and DIP in Mokpo inner bay on August of

2004.

Table 2. Marine environmental standard

(unit: ppm)
CRITERIA
Level
COD DO SS TN TP
I <1 >75 <10 <0.3 <0.03
I <2 >2.0 <25 <06 <0.05
m <3 >2.0 - <1.0 <0.09
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Table 3. Results of water qualities in Mokpo bay by NFRDI (2004)

(NFRDI: National Fisheries Research Development Institute) unit: ppm
Month Station N TP COD DIN DIP 8S
Fob Surface 0.053 0.509 2.26 0.209 0.010 13.2

’ Bottom 0.409 0.053 2.28 0.166 0.009
May Surface 0.058 0.487 1.50 0.163 0.009 19.4
Bottom 0.423 0.044 1.26 0.136 0.010
Aug Surface 0.114 1.580 1.73 0.526 0.039 10.1
’ Bottom 1.273 0.082 0.96 0.282 0.029
Nov Surface 0.051 0.584 0.69 0.159 0.021 13.8
) Bottom 0.603 0.047 0.64 0.171 0.020
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Table 4. Flow rate and concentrations of N, P in freshwater flow into Mokpo bay on
August of 2004

, Flow NO»N | NOsN [ NI,-N | DIN | TN [ DpIP | TP
Station (m3/month) (ppm)

& A 1,280,448 0.034 0.426 0.093 0.553 1.699 0.012 0.095
GA% 606,341,000 0.038 0.944 0.285 1.267 1.267 0.092 0.146
A 2,209,628 0.107 0.980 2756 3.843 3.843 0.259 0.427

EEREE 2,503,935 0.132 4.653 2.839 7.624 7.624 0.991 0.991
YA 3,528,360 0.003 3.683 2.846 6.532 6.532 1.044 1.172
THE 10,026 0.060 0.628 2.857 3.544 3.544 0.876 0.946

2351 96 0.251 3.058 2.838 6.148 6.148 0.871 0.871

=5E52 78 0.142 0.348 2.857 3.848 3.848 1.594 1.594

+5%53 85 0.136 0.663 2.776 3575 3575 0.356 0.754

Al 9HH| X1 214 0.481 0.171 1.558 2.210 2.210 1.359 1.513
A1 QHH] X2 146 0.120 2.623 2.666 5.410 5410 0.457 0.457
e 1,014,750 0.005 7.506 0.138 7.650 7.650 1.450 1.450
Table 5. Flow rate and concentrations of N,P in freshwater flow into Mokpo bay on
November of 2004
, Flow NO~N [ NN | NH,b-N | piNn [ 7™~ | pip | TP
Station (m3/month) (o)

24T 2,567,462 0.096 1.316 1.336 2.748 2.741 0.022 0.099
FAE 26,606,000 0.006 2.674 0.121 2.801 2.863 0.058 0.091
Ak 1,413,677 0.007 0.297 2.547 2.851 3.251 0.898 1.111

R 1,650,300 0.163 6.294 2.559 9.017 9.588 1.504 1.542
ddd 24,961 0.006 1.237 2.556 3.799 4.001 1.354 1.371
TEE 9,072 0.075 0.715 2.941 3.731 3.980 1.039 1.111

2u51 91 0.287 4,916 2.554 7.756 7.852 1.169 1.198
=752 72 0.009 0.193 2.567 2.769 3.272 1.758 1.890
=583 79 0.042 0.821 1.129 1.992 2123 0.166 0.196

Aerd A1 84 0.391 3.088 2.544 6.022 7.331 1.240 1.946

21 X2 74 0.038 0.445 2.556 3.039 3.105 1.789 1.804

i R R 652,260 0.021 6.255 0671 6.947 7.587 1.407 1.722

Table 6. Nitrogen and phosphorous loadings into Mokpo bay on August of 2004
NO»N | NO-N | NH-N | DIN | 7T~ | pIP | TP
Station
(g/month)
gt 43,937 546,008 118,700 708,644 2,175,540 15,680 121,137
572,14566| 173,108,352 768,06843| 76806843 __ _
PE 22,814,238 . g 4 4 55,958,772 88,714,039
] 235,511 2,165,485 6,089,937 8,490,934 8,490,934 572,709 944 520
a3 330,519| 11,650,810 7,108,671 19,090,000 19,090,000 2,481,400 2,481,400
Ak 9,510 12,995,666| 10,041,678 23,046,854 23,046,854 3,684,641 4,136,410
3% 598 6,295 28,642 35,535 35,535 8,780 9,486
2251 24 294 272 590 590 84 84
2382 11 66 223 300 300 124 124
2223 12 56 236 304 304 30 64
AeruiAL 103 37 333 473 473 291 324
K hH] )2 18 383 389 790 790 67 67
2gxey 5,074 7,616,714 140,036 7,762,838 7,762,838 1,471,388 1,471,@‘
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Table 7. Nitrogen and phosphorous loadings into Mokpo bay on November of 2004

o
H-|
Lo

NO-N | NOyN | NH.N | DIN | T | p | TP
St. No.
(kg/month)
k) 247,364 3,378,705 3,430,444 7,056,513 7,036,461 57,676 255,341
GuE 151,831 71,153,044 3,215,678 74,520,553 176,177,442 1,549,223 2,431,094
e 10,196 419,936 3,600,705 4,030,336 4,595,436 1,269,242 1,570,499
gaRng 268,999 10,386,988 4223118 14,880,755 15,823,076 2,482,051 2,544,763
QA 157 30,871 63,793 94,821 99,875 33,803 34,223
EES 677 6,486 26,634 33,847 36,105 9,427 10,078
22%1 26 447 232 706 715 106 109
) 1 14 185 199 236 127 136
23%E3 3 65 89 157 168 13 16
ROET 33 259 214 506 616 104 163
Aar X2 3 33 189 225 230 132 133
SaAe A 13,697 4,079,836 437,666 4,531,250 4,948 697 917,730 1,123,192
25,000,000
—o—338 —o—114
20,000,000
Ew,ooo,ooo -
]
1 10000000 |
Z
5,000,000 |
C gEam amd waHAm  pew sas 2351 e=@s2 =351 w1 Nowx2 suyely
station
Fig.5. Total nitrogen loading into Mokpo bay on August and November of 2004.
5,000,000
—o—g3 —o—11¥
4,000,000
S 300000
£
S
W 2000000 F
e
1,000,000
T gmas  swm usday www Eus %%1 e3% =553 uokmla dehlxz =amely
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Fig.6. Total phosphorous loading into Mokpo bay on August and November of 2004.
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Table 8. Loading rates into Mokpo bay on August of 2004 unit:%
Station NO;-N NO3-N NHs-N DIN TN DIP TP
LR 7.0 1.6 05 1.2 36 0.2 1.3
Ao 37.7 6.2 25.9 144 14.0 7.0 10.3
ELEES 529 33.3 30.2 32.3 315 30.1 27.1

ozl 15 371 42.7 39.0 38.0 447 451
3% 0.1 0.0 0.1 0.1 0.1 0.1 0.1
ezx] 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2282 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2353 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aeka] A1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ak A2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
R REE 0.8 21.8 06 13.1 12.8 179 16.1

Table 9. Loading rates into Mokpo bay on November of 2004 unit: %
Station NO2-N NO3-N NH4-N DIN TN DIP TP
o g4t 45.7 185 29.1 23.0 216 1.2 46
s 1.9 2.3 30.6 13.2 14.1 26.6 284
Gl A2 497 56.7 35.8 486 48.6 52.0 459

Qord 0.0 0.2 0.5 0.3 0.3 0.7 0.6
9% 0.1 0.0 0.2 0.1 0.1 0.2 0.2
2T El 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23382 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2333 0.0 0.0 0.0 0.0 0.0 0.0 0.0
A ehH] 21 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aeral 22 0.0 0.0 0.0 0.0 0.0 0.0 0.0
224 2.5 22.3 3.7 14.8 15.2 19.2 20.3
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