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Denitrification and COD, TN and SS fluxes in Komso Bay,

Korea
by
Do-Hee Kim'’ and Jae-Sam Yang‘Z)

Abstract

We measured the fluxes of COD, TN and SS in addition to composition and quality of
sediment in Komso Bay, West Coast of Korea. The fluxes of TN, SS and COD were
measured during flood tide and ebb tide in April and August, 2000. Denitrification rates
in the sediments was also measured by direct produced N2 gas technique on April and
August from 1999 to 2000 in the same sea area. The composition of the sediments were
0.33~567 % of sand, 20.2~256 of gravel and 68.7~77.0 % of silt. Ignition loss of the
sediments were 6.58~7.50 %. The concentration of hydrogen sulfide in the sediments
were 0.028~0.326 mg/g-dry and oxidation reduction potential of the sediments were -2
8~-15 mV. Diurnal fluxes of COD, total nitrogen, and suspended solids with tidal
current and denitrification rate in the tidal flat have been determined in Komso Bay.
The diurnal net flux of COD was same in April. While 14.4 ton COD/hr of net influx
into the tidal flat was recorded in August. The diurnal net influx of total nitrogen was
0.16 ton N/hr in April and 1.13 ton N/hr in August. The diurnal net influx of suspended
solids was 0.05 ton SS/hr in April, and also net influx of suspended solids was 0.29 ton
SS/hr in August. The overall purification ability of the tidal flat were estimated 0.00~
569 g COD/m’/day, 0.06~045 g N/m%day and 0.02~012 g SS/m%day for COD, TN
and SS, respectively. Denitrification rate was 0.009~1.720 m mole Ny/m’day (average
0.702 m mole No/m*/day) in April and 0.033~0.133 m mole No/m*/day (average 0.077 m
mole No/m’/day) in August, 1999. 0.000~1.909 m mole No/m“day (average 0.756 m
mole Ny/m%/day) in April, 0.000~1697 m mole No/m%/day (average 0.392 m mole
Ny/m?/day) in August, 2000. Even with a wide range of denitrification rate depending on
the sampling location and studied periods, the average denitrification rate was estimated
0.482 m mole Ndmz/day in the tidal flat of Komso Bay.

Keywords: Denitirification, flux, self purification capacity, tidal flat

() B89, SEASNSHa o FA 2953, doking@mmu.ackr
(2) #A et o) u o}

_32_



.M &

2o Aol RN §ENRAS A
A, A, £71-87 Ag) AN JFIR
7} oad, BAHE 5 e9BAse Adgoz
Qatd vk 9, vgstan oldstas, 3
2 A5l AN Fol W% WL Yo
A7 tEe % 288 dth 1 9 A
o 4w Welsk HAFL AFAA Awe
HYSAA s BF 5o Aol e ¥
Wel 75k A gk g AAde ue
Huol gt mash AML ANFLFORE o

53 go] Ao, ug, Fu 5 AnFe
2x T8 A E ;q\/] 9ju},

53], z3re) Aol A M a4
o g fEol WRHL B B, 83
9 ARSHAYS AN edBAE] AAH
o2 Aadn gtk %3, 48t GAs
e ddez Ru8 ALE HFHoz
Foz AAN: AN @gam AUy

(Kemp et al.[1990)).
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Fig. 1 The sampling site in the Gomso Bay
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Table 1 Composition of sediments in Komso Bay
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oA Qe HHE AR 5 cmE o=
YEZAHET M A9, F2% FHEY g%
FAe BYg+Ad AEo] 032~567 % (AT
301 %), =& Aol 200~256 % (T 230
%), AE Aol 687~770 % (BT 740 %)&
53t ARHTable 1). A" Ad 2ol &=
A epA @i dAE g2 g Hl3)
Ze] Aol gol Fad AMYLE A4 F U
=3

HAEFY WY 7715 FFE yehlle=
#A7Ze 658~750 %o wE, Ax wH1998]0]
Raugt o9 Axrr ¥ il SYv HAE
o) ZAEAFH 625 %9 A9 HXxF FAE
Bt (Table 1). 28y 6.71~983 %o 2 K1
H AR EAv (Ogura and Matsunobul1992])
T 704~120 % 23 2ang HHHol A3 o
o] I ZAn} gheA] A 7[1996]9 Hrr

£ WA yeldd

AAFAHeZ FAHI HFIF4 (HS) FEE
1999 49 0.056~0.622 (H 1 0.326) meg/g &
2, 20009 49€9E 0.007~0050 (H3F 0.028)
mg/g-drye® #EHAG (Table 2). AFolA
HAHES AHET T ORP A= o} 4339
g =A% A3, 19999 4949 -74~51 (F
# -15) mV, 20000d 4¥o -38~-16(FF
-28) mV o2 #4942 23 Yt Hdol et
U 9 Aeg #EEg

32 COD, TN 2 §S =8~

ZAd g HF T LE9EdYy TEE &7
g A3 499 COD TEx FxA AAHNA
o 0.7 mg/l, BAANA 0.8 mg/l, CXZH A

Sampling time | Sand+ Gravel (%) Sand (%) Silt (%)
Apr., 1999 5.67+1.45 25.6+8.20 68.7+18.4
Aug., 1999 3.05+1.50 20.0+10.6 77.0+201
Apr., 2000 0.32+0.10 234+11.7 76.2+22.3

Table 2 Results of sediment quality in Komso Bay

Sampling time H;S(mg/g) IL(%) ORP(mV)
Apr., 1999 0.326%0.12 6.58+1.45 -15
Apr., 2000 0.028+0.01 7.50+2.34 -18
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0.8 mg/l, DAIAA 1.0 mg/l, EXANA 1.2
mg/l ok FH, FxRAd= AR HAA 09
mg/l, BAANA 09 mg/l, CAANA 0.8 mg/,
DA Hel A 1.1 mg/l, EXEANA 08 mg/!l At
(Table 3), FxA9 H2A Y COD Tx¢ |+
wngFo T HE CODY At 2828 73 2
3}, Az Aol Alzbd FH¥ 216 ton2 COD7F
g1 GF A= AE HT 216 tond
COD7} &5x2 e Aoz Yyehy Fxe 4
Z Al CODY F&YFol LT Ao HriH

A doz J3 899
= AxA 3 83.0 ton COD/hr 7F

Alel& 4686 ton COD/hr7t %
o} Fz Alo] € COD7L Gz Al o 3
2 %ol COD7F &4 2ol A P e Azt
G PFH o2 144 ton?] CODE F8£3l= Ao
2 H71E A0t (Table 4). o] & ZA} tide] AY
HHoz A4 569 g COD/m%dayel H 3}
Yol d&& & F AU 4% HlEto 34

Table 3 Concentrations and fluxes of COD during flood tide and ebb tide in Komso Bay (April, 2000)

tidal flat area : 60.7 km’
Flood tide Ebb tide
Sampling COD (mg/l) Sampling COD (mg/D)
time A B C D E time A B C D E
4/28, 16:30 12 ( 10 | 08 [ 04 | 28 4/28, 14:30 08 ) 04 | 08 - 1.2
18:30 04 | 12 { 08 | 1.2 } 12 24:30 04 | 08 0 14 | 04
20:30 06 { 04 | 08 | 12 0 4/29, 02:30 14 | 16 | 14 | 08 | 04
22:30 04 04 0.6 0.4 0.8 04:30 1.6 14 1.2 14 1.6
4/29, 06:30 12 | 08 ] 12 | 16 | 16 12:30 04 1 04 ] 08 | 08| 04
08:30 08 1 04 | 12 {12 ] 12 Mean 09 109 | 08|11 08
10:30 08 | 12 | 08 | 1.2 ] 08
Mean 07 ) 08 | 08 | 10§ 12
Flux Flux
(tonCOD/hr) 1§.8 192 | 192 | 24.0 | 288 (tonCOD/hr) 216 {216 | 192 | 264 | 192

Table 4 Concentrations and fluxes of COD during flood tide and ebb tide in Komso Bay (August, 2000}

tidal flat area: 60.7 km®

Flood tide Ebb tide
. . COD {(mg/) . . COD (mg/1)
Sampling time Sampling time
A B C D E A B C D E
8/18, 18:00 54 | 55 | 35 | 32 | 25 8/18, 20:00 35 |43 [ 34| 37| 34
8/19, 02:00 22 | 26 | 26 | 24 | 24 8/19, 08:00 27 124 |37 (02| 31
04:00 35 | 32 | 37 | 02} 31 10:00 24 | 44 | 28 133 | 18
14:00 46 | 49 | 54 | 58 | 43 12:00 30 | 28 {2416 23
16:00 34 | 29 29 | 26 | 33 Mean 29 | 35 (31 22| 26
Mean 38 | 39 36 | 29 | 31
Flux 912 | 936 | 864 | 696 | 744 Flux 696 | 840 | 744 | 528 | 62.4
(tonCOD/hr) (tonCOD/hr)
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ztgl o},

B ozt AT AR REERNTE o
2ol AW AWeld A BIF 096 g
COD/m%/dayel A (Hefh K[1994])9F v} 5L ahd
olF w2 AgHE Rolu Yy} & Hf A}
oo AH AFel= HY FAA € w54
Aol gl A Ygod R ZEE LHEHS
Fdol ¢l A mHTud, xAE Ade A
g5 uds] %o Ao Azdv o
9 71999]¢] A ztel AL fgoeR H-g
7] (20x10x10cm)& ©] &3 AW Astye A}
oA Bu® A (0.13 g COD/m%day)st Hlil
Sl B ZAF dl99 CODY AH3HE& 433
L Ao g2 Uehdy olgh e Aol A3

RN
)33
ks

1A

el

9 ol zAbNel e olfst FPHe)
o] @zel RoE Ang
Adel e AR FAEHE AAHQ

saoggx-u A A vug 4+ otk 48 %
L 19980 @39 HEA FABANYL (3
o'%bdﬂl%})gl A%, HZFe Wy 86361
m2 comﬂﬂ%ol 60%, 93 COD F %7} o 26
mg/l, 35 A e]& o] 60,000 tong 7iFEdd A

AHE CODES AXEE, 108 g COD/m*/day
ol e SEFUA Bel Feolis
Ael FA}, stFEFUA ] AA F AT,
A fA B, 2 23 Aol EAR o}
et da9 ol AA & = FEe mdd
i} o] FojA el grkm Hzen

ZAo) w2 49 TN 5 #x Ald AA
Aol FiF 0026 mg/t, BA™AAM 0024 mg/l,
CA "ol A 0020 mg/l, DX A4 0011 mg/l &
o, &E, Gz Ao A del A 0.007 mg/l, BA
Aol A 0012 mg/l, CAANAM 0014 mg/l, DAA
ol A 0022 mg/l 9t} (Table 5). &A% Gz
Aol 2 AL FREY dgFudgFoz e 3
TN9] Zeal Bz Ao Hit 0486 ton N/hr

2 FYH3, g2 Aol Ha 0.330 ton N/hr
o Tr?ﬂcﬂ ZALE Aol AZEE 0156 ton

«l FALE 83 FAe2 HHAJY ol &
ZAb #l9d9 AA AM WH (607 kmHE JE
oz Aststd AL AHgsHEHS 0062 g
N/m’/day 2.2 %7}tk (Table 5).

A, T3 ez 73 899 FAAL
Fz Alo] 3.144 ton TN/hro 2 494
Ao 2.011 ton TN/hro & §%3%0) =
Az i 3F 1133 tond £EALE

Aoz BrGUt ol AL oY
A 2 o] 0448 g TN/m%/day® A3} 54

rir N

Table 5 Concentrations and total nitrogen flux during flood tide and ebb tide in Komso Bay {April,

2000) tidal flat area: 60.7 km’
Flood tide Ebb tide
Sampling time TN (meg/l Sampling time TN (mg/D
A B C D A B C D
4/28, 16:30 0.002 | 0.053 | 0.013 | 0.002 4/28, 14:30 0.003 | 0.001 | 0.001 | 0.033
18:30 0.001 ] 0.004 } 0.001 | 0.006 24:30 0.004 | 0.001 | 0.001 | 0.007
20:30 0.078 | 0.008 | 0.007 | 0.001 4/29, 02:30 0.009 | 0.025 | 0.040 | 0.005
22:30 0.005 | 0.005 | 0.001 | 0.004 04:30 0.012 | 0.022 | 0.021 | 0.007
4/29, 06:30 0.001 | 0.028 | 0.029 | 0.051 12:30 0.005 | 0.009 | 0.005 | 0.057
08:30 0.091 | 0.032 | 0.060 | 0.004 Mean 0.007 | 0.012 | 0.014 | 0.022
10:30 0.002 ] 0.040 | 0.027
Mean 0.026 | 0.024 | 0.020 | 0.011
Flux Flux
(tonTN/hr) 0.624 ; 0.576 | 0.480 | 0.264 (tonTN/hr) 0.168 | 0.288 | 0.336 | 0.528
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o] J&& AlALStE 9dY} (Table 6). 4¥o 3t
of 8ol FA49 AHFLol ¥ AL 8¥9 3
Aol 790 o JdE2RE B A4 F9Y
I 73 R gAY wE JFoz FAHHG

Fzx A 499 SS9 TEE AXHAA HdE
0013 mg/l, BA AN 0014 mg/l, CAIHA
0.011 mg/l, DA AN 0.012 mg/l, EX A
0015 mg/l ok gH, d2ACE AXHA
0.009 mg/l, BAIAAA 0.009 mg/l, CAH A
0.006 mg/l, DAIFNA 0.0151 mg/l, EA A

0015 mg/l Gt} (Table 7). ZFZ Al¢} Y ZAY
Zt QoM SSY Fme) dF mEFoHE
T8 SS¢ EYAE FX Al H¥E 031 ton
SS/hrez2 fdHEIT 92 Ao HHE 026 ton
SS/hro 2 FE&HI ol FAL g Ade] A
13 005 ton®] FHEHE FE3e AR H
ZHE AT ol XA e A AY WIS
ZIEed Astd EHEAY AdTHE 002 g
SS/m*/day 2.2 %75 %1c}h (Table 7).

4937 FU3 SANEY Adylez F§ 8

Table 6 Concentrations and total nitrogen flux during flood tide and ebb tide in Komso Bay (August,

2000) tidal flat area: 60.7 km?
Flood tide Ebb tide
TN (mg/1) TN )
Samplin time L Sampling time (mg/1
A B C D E A B C D E
8/18, 18:00 (0.241 {0.341 | 0.375 {0.012{ 0.005 [ 8&/18, 20:00 | 0.217)0.243 | 0.286 | 0.012 } 0.005
8/19, 02:00 {0.17710.240 | 0.279 {0.009 | 0.005 | 8&/19, 08:00 | 0.082 ] 0.272 | 0.317 } 0.006 | 0.005
04:00 0.124 {1 0.390 { 0.365 | 0.007 | 0.005 10:00 0.063 1 0.009 | 0.163 | 0.005 } 0.005
14:00 0.026 { 0.009 | 0.309 | 0.005 | 0.005 12:00 0.036 | 0.010 } 0.286 | 0.005 | 0.005
16:00 0.021 { 0.015| 0.322 | 0.005 | 0.005 Mean 0.100 | 0.134 | 0.263 | 0.007 | 0.005
Mean 0.118 | 0.199 | 0.330 § 0.006 | 0.002
Flux Flux
8321 4. 9 . X A . . 1 1
(tonTN/hr) 2.83214.776 | 7.920 {0.144 ] 0.048 (tonTN/hr) 0.240 [ 3.216 | 6.312 | 0.168 | 0.120

Table 7 Concentrations and fluxes of suspended solid during flood tide and ebb tide in Komso Bay
(April, 2000) tidal flat area: 60.7 km?
Flood tide Ebb tide
Sampling SS (mg/l) ) . SS (mg/1)
. Sampling time
fime A B C D E A B C D E
4/28, 16:30 | 0.011 | 0.006 |0.011| 0.005 | 0.007 | 4/28, 14:30 | 0.009 | 0.011 { 0.009 | 0.052 {0.033
18:30 0.009 | 0.006 | 0.007 | 0.006 | 0.005 24:30 0.001 | 0.007 | 0.005 | 0.005 |0.007
20:30 0.015 | 0.011 | 0.008| 0.020 | 0.009 | 4/29, 02:30 | 0.017 | 0.016 | 0.004 { 0.003 | 0.005
22:30 0.009 | 0.007 | 0.008 0.007 | 0.015 04:30 0.005 | 0.005 { 0.005 | 0.004 {0.005
4/29, 06:30 | 0.033 | 0.027 {0.023| 0.026 | 0.027 12:30 0.013 | 0.005 | 0.008 | 0.013 {0.023
08:30 0.005 | 0.010 [ 0.008 | 0.009 | 0.031 Mean 0.099 1 0.133 | 0.263 { 0.007 | 0.005
10:30 0.009 1 0.030 [0.012| 0.011 | 0.011
Mean 0.117 | 0.199 | 0.330 | 0.007 | 0.004
(toféus’;hr) 0312 | 0.336 | 0.264 | 0.288 | 0.360 (tofé“s’;hr) 0.216 | 0.216 | 0.144 | 0.360 | 0.360
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49l SS9 o] B¢ HAzA H¥F 163
ton SS/hrd 2, ¥ Aols ¥ 1.34 ton SS/hr
02 fE50] XA Hl AIE 029 tone] H-
FEAL $839 012 g SS/m¥/dayd] A3
o] & Ao=Z HIIHEA} (Table 8). ol F3
429 EYxet oA Z 499 bvlslo Yol
EREdo A3go] & AL AAHA Ao)gl
Aoz Mzt

33 a0t At 5}

Carrier gas (He Gas)g &2 A&3 15 ml vial
Holl AA (N2) 5712 (99.999 %)& 45 ih, 90
@, 135 & A4E GC (TCD) F4shd
Chromatogram® 4 A °=09379] F& 2

=

AN 2

Table 8 Concentrations and fluxes of suspended
(August, 2000)

Zaj~ o BHEMG

FE HPrh N2ol A& 3% 0179 mM ot}
Ne®) AAMEM F HFHHE o] 839 N2 BF
7ba BRI FAdF z2ANA AL (0 o)
AAAZE (7 day) Wl%Fo A2H2F No&

=4 A

&, 2 d7dXE A HHE Zohwe A

ek HAZUA EAste N2 $58
AASA B Noo) &= HE2HY 78 43
grol7] mo] dAAsst obd £ de HA
23 Ao EAYE N9 & A2 A Ne
o Fx At FAHENE 7hsAl AT ol
AAA HAE 3o 4PYE o]8F Aoz HF
7170 o A&HE 49 Fohi AZsy %
HY & sid 2ddst rjdd A4da
o} §EALSG ZE 8T Wgstd I

Z59]

solid during flood tide and ebb tide in Komso Bay

tidal flat area: 60.7 km?

Flood tide Ebb tide
Sampling SS (mg/1) Sampling SS (mg/1)
time A B C D E time A B C D E
8/18, 18:00 | 003 | 003 | 003 | 0.04 | 0.06 | 818, 20:00 | 005 | 0.05 | 0O.11 { Q.11 | 0.10
8/19, 02:00 | 0.11 { 0.09 { 0.10 | 0.11 | 0.04 | 8/19, 0800 | 005 | 0.11 | 0.12 | 0.12 | 0.01
04:00 009 { 003 | 0.04 | 0.09 | 0.06 10:00 003 | 0.06 | 0.04 | 0.04 | 0.05
14:00 007 { 011 | 011 | 006 | 0.05 12:00 005 | 007 { 0.09 | 0.04 | 0.08
16:00 0.09 | 010 | 005 | 0.04 | 0.05 '
Mean 008 | 007 | 007 | 007 | 0.05 Mean 004 | 006 | 0.07 | 0.06 | 0.05
Flux Flux
(tonSS/hr) 192 | 168 | 1.68 | 1.68 | 1.20 (tonSS/hr) 096 | 144 | 168 | 1.44 | 1.20
Table 9 Results of denitrification rates in sediment of Komso Bay
Denitrification rates in sediment
St. No. 2
(m mol No/m’/day)
April, 1999 August, 1999 April, 2000 August, 200
A 0.775+0.137 0.133+0.006 0.000£0.003 0.231+0.001
B 1.720+0.257 0.082+0.005 1.093+0.080 0.000+0.004
C 0.009+0.001 0.033+0.008 1.909+0.541 1.697+0.067
D 0.296+0.014 0.053+0.013 0.780+0.007 0.030+0.003
E 0.700+0.076 0.086+0.010 0.000+0.005 0.000+0.003
Mean 0.072+0.008 0.065+0.013 0.756£0.231 0.392+0.007
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