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A Study on the Characteristics of Pollutant Loads
in Kamak Bay Watershed
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The objective of this study is understanding and evaluation of temporal and spatial variation of pollutant loads
by input sources for water quality management in Kamak Bay.

Flow rate of rivers and ditches ranges from about 2,592-63,072m/d in October to 864-55,296m'/d in
January. In particular, the R2 predominated flow rate among input sources. Total COD, BOD, DIN and DIP
loadings in January were about 896kg/d, 718kg/d, 2,152kg/d, and 154kg/d, respectively, which exceeded those
of October. Lower POC/TOC levels are estimated in R2, and also in October. Temporal variation of pollutant
loads were closely related to the human activity.

Total discharging loadings of BOD, TN and TP by unit loading estimation were 4,993.0kg/d, 2,558.7kg/d,
and 289.2kg/d, respectively, and were mainly affected by the population. Runoff ratio of BOD was about 0.14
in January. Mean NH,-N and PO/-P loadings from sediment were 16.23mg/m'/d and 7.26mg/m/d, respectively.

For the improvement of water quality in this area, not only pollutant loads of rivers and ditches but also
benthic flux from sediment should be reduced within the limits of the environmental capacity.

Key words : Pollutant Load, Water Quality Management, Unit Loading Estimation, Benthic Flux, Environmental
Capacity
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Table 1. Mean pollutant loads of input rivers and Table 2. Mean pollutant loads of input rivers and
ditches to Kamak Bay ditches to Kamak Bay
Flow rate CoD BOD DIN DIP TSS VsS POC DOC

Input (m/day) (ke/day) (kg/day) (ke/day) (ke/day) Input (kg/day) (kg/day) (ke/day) (kg/day)

Sources Sources p
Jan. Oct. Jan. Oct. Jan. Oct. Jan Oct Jan. Ot Jan. Ot Jan Ot  Jan Ot Jan

Rl 8294 12096 1760 1086 2% 1774 H3l 77152 09 348 Rl 08 3 100 2831 313  6l4 508 8%

R 607 X6 1957 3637 1237 %029 5290 90865 %46 613 R 25l 166131 1315 1B19% 631 1866 14D 1149

R3 6912 7716 368 4243 4201 394 11217 11048 964 6% R 15323 1614 6804 15161 460 108 1247 uUB

R4 16416 1468 6761 10005 5315 7911 23242 31018 3L10 2% R4 WOl 5B 2042 WL 130 1443 417 6L

RS 2410 776 41%6 4912 402 40 872 U BB 69 R 10559 M2 57 815 0I5 U0 1909 250

R6 20106 19008 1B 13506 - 10311 27383 2806 108 267 RS 6429 145734 3019 1268 3B R BF 4B

R7 19584 19008 24 13964 - 10625 16307 2427 18 1989 R7 18345 5034 178% IO 13 B% BB HM

R8 5410 5184 3171 £53 - 395 NP VB 1V 69 RS %M 18661 5178 15365 384 281 977 AS

R9 2592 84 1651 913 %Il 165 19 1153 3L 091 RS 87l 413 HEF MU 1B 252 5 4

RIO 252 232 351 289 B®R 1221 B46 U5 043 318 RID 1721 1301 60 11% 202 434 401 130

Table 3. Temporal flow rate(m’/day) variation of
rivers and ditches in October, 2000

Tme RI R B R R R R R B RO
1200 70917 7107 81734 REWS - UH04 000 41126 - -
40) 47140 TI92 66528 20874 2703 11932 8266 102436 - -
1600 77414 63877 72230 8128 18239 119232 8%66 102836 - 26149
1B 67185 H532 68029 116900 312742 154565 3985 10236 - 26075
000 7882 %63 8044 13701 319083 154565 3985 102436 - 26749
200 79073 DT 5506 115871 2543 15455 3085 20829 - -
0000 93312 T53L7 61690 12192 17070 217700 198700 20829 28142 30760
OH0 132710 47337 63664 70288 170770 247700 1980 20829 2339 -
B0 101745 461758 70602 99932 210427 109202 240640 20829 35820 31915

948

Table 4. Temporal COD loads(ke/day) variation of
rivers and ditches in October, 2000

Tme R R R M R R R R R RO
1200 1604 14963 833 1BM - J4T W4 kM - -
40 88 N2 B M 640 BU 70 T - -
1600 2111 1000 061 22 L2007 071 4B 67 - 585
B0 1624 1148 B 55 L8 1BFT N6 B® - M
20 64 M /L DB N5 I1BB NS 437 - 2%
20 M& %9 2 BB BY B3 2R 1B - -
0000 1713 2038 1Y 867 BB B 14P 984 128 149
M0 U&7 19081 1910 BB X6 418 BT 20 125 -
B0 BIS 4% B2 BB UB 05 6% 63 US N




REM RS HRAM fikol B3 AR

70000 1800
M st survey(Oct., 2000) 1600 B tst suvey(Oct., 2000)
60000 ( I2nd survey(Jan., 2001) D2nd survey(Jan., 2001)
1400
_ 50000 1200
2 40000 3 1000
L =
o 30000 @ 800
o —
o 600
z 20000
° 400
w
10000 200
o o, 0
Rl A2 R3 R4 RS R6 R? RB RY RIO Ri B2 RI R4 AR5 RE R?T RB R9 A0
Input Sources input Sources
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Table 5. Temporal DIN loads(kg/day) variation of
rivers and ditches in October, 2000
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Table 6. Temporal DIP loads(ke/day) variation of
rivers and ditches in October, 2000

Tme R R2 R R R R R7 R R RO Time Rl R R R R B R B R RO
1200 0B &8 97 M - - - - - - 1200 0% 1B& 137 MR - - - - -

MO 046 A2 N 160 9T HB 1B B - - 1400 05 12465 849 AW M6 0B 0B 412 - -

1600 66 9% 0N NP 66 U8 1B BH - BN 1600 098 1629 873 1541 112 089 09 158 - 0%
B0 20 557 0% 1528 193 07 158 #B - AP 1800 081 %P 018 19K BB 0B 08 RE - 06
000 H3 THH AT 1853 1UT WB 0B BB - N7 00 250 10083 UL 65 BL 08 081 2B - 04
200 2%  41%  BH 2418 13969 9L M4 184 - - 20 0m %28 866 BB BO 2% 250 HB - -

000 BB MG 6 40 YU WH BB 262 B U6 e 07 29 1% XK1 9% 0 01/ 251 3B 048
M0 B NP 158 BT BLH MY BB LB 8U - M0 08 6125 607 084 9B 07 07 2B 1% -
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Table 7. NHy~N and PO -P fluxes from sediments

in June, 2000
St 1 St 2 St. 3 St. 4
(mg/m'/day) (ng/m'/day) (mg/m'/day) (mg/m'/day)

NHs'-N PO/ -P NHy/'-N PO"-P NH,-N PO,;"-P NH/-N PO;"-P
Mean 1128 555 560 468 323 - 481 1154

7t wEEn, TN 72%, TP 63%7F Hl&dE
Ao 2 A=A
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@ o Table 8. Generation and discharging pollutant loadings
[}
1 2 3 4 of Kamak Bay
__Savon Pobiant  Popleion Stckbroeding bisty  Novpoit Land Gliwe Totd
[IAmmonlum ion B Phosphate lonl I.oadings (kg/day) (kg/day) (kg/day) (kyday) (kg/day) (kg/day)
Fig. 14. Benthic flux of each station in Kamak Bay. BOD
Ceneration 10840 90 10015 16518 %21 150424
3,
3.32. POs -P N sci'g; 37649 %2 l64 B2 B0 4980
Table 7 2 Fig. 148} 20| HHEZREH A =
ol H3leFe A 2004 468mg/m/day= STNm 24136 7B 912 6298 w8 358
A28 Yehyz, AA 494 1154ng/m/day = & p.
2otk oldd e AW 43 AYATE v pen. W W B W W
8.2mg/m/day,” X 5we] 70mg/m/day,” Q) -
Ting/m/day,” BT 4~Tng/m/day' Pl MAA e B T OB W AT 6
@e e UYERAT ™
-~ =2
Dishang Al 18 123 153 BT %92

34. 7ot freje] 2 R wiERehE g
B35 A 1999-1433 2 $EY 9%
PAZg FPA el T ddy AHEE F
A 7bgste] BOD, TN 2 TP 24 R iy
4

33 15,0424kg/day 2 ©] F 72%7F A, 11%7F
EX, 7%7F Aol o3 Ao, TNY A¢=
A 3537.8kg/day F Tl I W& 0% E
A 18%, F4te 71982 7% eyt TP=
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o] 18%, EX7l 13%E AAsta o] Aoz
Fake] o3 B3l  Ro] 5Ao)rh

%, Table 83 Zo] BOD £28% 3 o 33%

Table 9. Discharging pollutant loadings of each region

in Kamak Bay

Region BOD TN TP

‘ (kg/day)  (kg/day)  (kg/day)
Yosu City 37720 21491 2384
Dolsan-eub 4927 1293 177
Hawyang-myeon 3780 1974 50
Hawjeong-myeon 2945 69.4 255
Nam-myeon 558 135 26

Total 49930 25687 202
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Fig. 15. Discharging pollutant loadings of nput sources.
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Fig. 16. The comparison with loads of input sources
in Kamak Bay(A: Discharging pollutant load-
ings, B! Benthic Fluxes, C: Runoff pollutant

loadings).

o ol AL RY¥E HAAY oFgae] g
A¢ede FEE FRRYSAElG £ 5 g l?

M G FANEF AR S o
8 £33 493 Fesidn wdssd, 7} 9
Ao a2r], AR F3 459 =79 g W
@0l gdABR O %g FHrsled 7xag
FEog2 FeErt oM B dFdqAE nHx

o

FEAR, ATl FH AASdD AAHY ATE

&

A 2 Fe 2484 wag Bast o

sbAstoz el W G 2 shTol o
@ FRAYol §4 Fujzyad U HHze §
29833 uELY AE Fig 169 Gl 5
4 FUERFAA 25714 SUEReF] A
Aske 1g, #98L BODZF 0142 vebyt. 4
Wl Aol 9% §4 FuETeiEe TN 2 TP
2 S0} 9n sdP3aL DINY DIPE AZ3}ol
#28S FNY F= gAY, 471948 @ TN



B MRS HRAM el B9 HE

[e]

L.

7 TP fF9&2 247 084, 05328 Ax=® UE
wed, $71228 2y o guo o A
g Aolet g oled fe2es B o
7 BA e, grEd AT 1 3ol ¥
A7F @A Hom goid oo B HEATI}
dositn ARER™ 58, B AT 3o

Ly

A A7), BHE ZAXEY A Tl 7]
A Ao o] 9loA Oi}%} 2 g 5 9
v aXE 979 A HIEY oz o
He HasiA F9 MY f& H7t7t o] FojAer &
Aoz 2o

BAEdor et dA COD HFog 2 o
N9+ 0157 7159 2mg/Le 23}stm gl
i1, TN® TP ZZ I%5% 71 06my/L7
0.05mg/Lolst2 Yehtn tk? webd shetuie

LEHY $AUYE AANE A BAEFo
A edgds ez dae 44s 7w
9% AAHE FYHA sza W5 BT A
549 BUHPE FF d“ﬂmﬂ4ﬂ4
Fg 7 A E v
SEEED 2 fud 93979
T4 2 W

= o4 Rate A%
CERIEC T

M’“% Fja}
H%,&ﬁﬁlz b4
A A 7P shstd
S871Ee Hee 7§} Ad Es.
2 3He 53 5
CEEENEER R @ame
A8AHn FAHY F4
g Aot

]

LJ :

FH
R

¥

to 1 1o

7H

A =

= L
Z0 3o

1) 1324 Y F53E % 169,230m'/day, &7
ol 221 ZAMAE & 144.288m/day® H71E

4

\__
o

N1, FYstE sHAA RAATAT M
2 FEs ZAA 3]'0"‘:}
2) 12k ZAA] COD FRstake oF 565kg/day

3, 23k _7.:/\}/\]‘_ 896kg/daye ‘%E}ﬂlﬁi‘:}. =
gk 2z} ZAIAl9] BOD 433 oF 7I8ke
/day2 COD FH3}3¢ °k 80/02 242314
=3

DIN®| FH&t#F2 12k A= o 1,626kg
/day, 22F ZAMAE ¢ 2,152kg/day S 3L, DIP
o] FRaEFL 12 ZAAE & 166kg/day, 2
b ZAMAIE oF 154ke/day & ‘%E}LHS’)IE}.

12b A SR8 A(TOC) R332 ©
448kg/day H 1L, ©] FollAl POC7} 2R 8H=

3

4)

953

B o
U v

oF 29%Z TOCe o+ DOC=®
E}—‘E AL 4 F AT 23 ZARA
F R3¢ 583kg/day= POC7t zhA] 8}
T‘_’: oF 399 .
A Bilge 4% dF g5 & 2
8/‘19} 124] Ate] & Ao HhE o] F
i, A9A FEol AL NHd HAE BT
gl AR o3 Fu)EFEHFL BOD,
TN % TP7} z+zb 49930, 2558.7, 289.2kg/
day2 el o] F A7l & 7] xrt
Mg 2 Reg HHJRL, FATFIERE
AFA7E 7HE & FiE JHAE AeE yE
wie},
7 FE&2 BODZF 0142 AU
8) HHE23y §&HE daA 949y HF
S5 1623ng/m/day, QA 99EY HF
TE= 726mg/mz/dayi 207
A2
"1%34‘?*; 3?’&% 5 Fyyete
Yl dgatAe] R gs 37383
HYZ 2-A Ak gt Aoz Yt

l%%
&) &

oC

l

o to rlr »—3
uR

k

=]
-

9) % 7]

£ e
I

N
r& tilo

as

O
-

d

o] i

%3—91 #RAHHNG AEAY

we APAE FHATFE Algd dFUEY 497

FYdrh

z 3 7oy

1) BSTKEERESE, %fﬁﬁf_ﬁi 1982, ZEEEHRE
gy AR 2 REHIC B RAE

2) BOKERSE KERMBHRR, 191, BE#E R
BEE B 2 REHK HAEREE

3) BISKEIRENE, 1991, #yR B BEAR
HaEol B B

4) BISIKPERESR, 1996, 3= doojd Ao
ZA AR A,

5) M, 1996, E£REREZLE o3 MRS
&' HE, SUKERE ELE8AER.

6) olisl, &, ¥, 199, BE#IAMY #
BEEES sdeto] @3 4R mdgy 3=
g7 288 A, 8(5), 575-586.

U>}

7) S8R 7| )R, 1996, ArdolM SHE
AFLALE AT FF7A Hetel] B¢ dF

8) FFArE 2001, BATNG Ay gHe
AAAY FEAT -t FHBRANE €y
HER 1A,

9) ol4E, 224 2001, AdtH e o HEE g &



10(1), 9-19.

10) £ H3E 1991, WKEENAEE Sie.

11) #REEER 4%, 1998, KEHY: - BE3Eyy - TEHR
SN, T3V

12) APHA. AWWA. WPCF,, 1992, Standard methods
for the examination of water and waste
water, 18th edition.

13) &Hf, 1994, SRkl iR B B8R =
28, FKERBR G LB, 45~76.

14) o9z, 2001, HF FAF oFAHFLF AA
Zdpd 9 HE RAGGY gAGYH=E,
65-66.

15) Burroughs, R. H., 1993, Nonpoint Sources as

954

External Threats to Coastal Water Quality:
Lessons from Park Service Experience, Coastal

Management, 21, 131-142.

16) Fraser, R. ]. Jr,, 1993, Removing Contaminated

Sediments from the Coastal

Environment:

The New Bedford Harbor Project Example,
Coastal Management, 21, 155-162.
17) BNIKEERBE, 1993, #hH M EEWE B

B
18) AN AAERTL, 1994,
Byt @7,

= P
SRRk

A

<A

o

jul

19) 48, Aes, 1998, 5IA vHegY B
e 4T, FFAHA - FAATY,



