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Settling Characteristics of Phosphorus
in Nakdong Estuary Barrage

Jin-Woo YANG, Suk-Mo LEE and Chung-Kil PARK
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National Fisheries University of Pusan,
Nam-gu, Pusan 608-737, Korea

A study on the characteristics of phosphorus sedimentation in Nakdong Estuary Barrage
was conducted in June and July, 1989. Cylindric type sediment trap was designed for col-
lecting of downward material.

Downward flux and settling velocity of downward material were 296g/m%/d, 1.25m/hr in
mid-layer and 955g/m%d, 3.3bm/hr in bottom-layer, respectively. Downward flux and set-
tling velocityof phosphorus were 0.64g/m%d, 0.85m/hr in mid-layer and 1.97g/m%d, 1.89m
/hr in bottom-layer, respectively. Fractional composition of organic phophorus in downward
material was 51.9% in mid-layer water and 48.3% in bottom-layer water.

According to the result of this study, sedimentation of phosphorus plays an important
role as a sinking effect in Nakdong Estuary Barrage.
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Fig. 1. Map showing the sampling site.
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2 Ao A3t sediment trap?] A= P.V.
CAZzA d4a08o2 AP, YFxaa
Zole 11 7t ASRET X8 47 550m, 245
emZ AASIOH, ki HEY EWE 494
317} $iste] SHLoll 300m! €22l polyethylene™
< FF3Ah AHE3 sediment trapd E¥ =
Fig. 2¢] veblich
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Aok WA AR E) AA7IDFQL RE, BT
sediment trap&ol EIH LM ES IS
(mg)S 7T % X3 o] &3 sediment trap2
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/day) & A EFFNEFKEFEVFRGE, 1984).
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Fig. 2. Cylindric type sediment trap used in this study.

4. HAE*E
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1) BHEEEFE: DO meter(YSI model 57) & A}
£3l9 ¥ &4

(2) BWE: Secchi disk® €F &3A.

(3) #EFHE(TSS): Whatman GF/C <%
HKE B3t 105~110C A AZAA EE
S T3 (APHA - AWWA - WPCF, 1985).

4) Z=Z=2¥ a(Chlorophyll a): Strickland &
Parson'd ] 9}t B8] 23 2 (Strickland and Parsons,
1972). .
(5) BB (PO} -P, DIP): Ascorbic acid*d <l
o gt B4 A Z(APHA - AWWA - WPCF, 1985).

(6) WHFEEMBE(DTP): Whatman GF/C o3
A2 ARg Qo diste] @S A F(APHA -
AWWA - WPCF, 1985).

(7) #BE(T-P): 3 25L& 715t F-83%
T BEESES 2 (APHA - AWWA - WPCF, 1985).

(8) ¥ FrEMBE(PTP): T-P — DTP
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(1) ¥BE: sediment trap2 FAMAAHY %,
AFo} 4zt 4708 122 Kol 2~3Y B AXF
T 3l AXAZ] UL HPAAM mE A7
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Ao R K731 4,000rpmol A 1527 QA E-2 A
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do] AABL 60~80C] 3L AR A
WA F YAE SHSAHAAKES
i, 1984).

2) SHEWE (Ignition Loss, 1. L): Azx® A

EEE 700~900C 7|2 A HBAA F
FE T F dZFA dF 8gE FIHUNMU
BPYER, 1982).

(3) MEEEHEHE: Hieltjes and Lijklema(1980) ¢
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Table 1. Range and mean values of trans., temp., DO, PO3™-P, T-P and Chlorophyll a in water.
Station trans. temp. DO POi -P T-P Chl a
T (D (mg/l) (ug-at/l) (mg/m®)
1-8 0.8~12 23.3~28.1 64~84 0.7~09 24~26 29.3~39.7
1-B 23.0~26.8 5.0~59 09~1.1 34~40 18.4~39.0
Range
2-5 0.8~1.0 23.1~282 6.7~9.9 0.3~06 23~29 28.3~31.0
2-B o 22.3~262 42~57 09~10 31~35 11.6~314
S 08~1.2 23.1~282 .4~9.9 0.3~0.9 23~29 28.3~39.7
Range (0.9 (25.7) (7.8) (0.6) (2.6) (32.1)
(Mean) B 22.3~26.8 4.2~5.9 0.9~1.1 3.1~4.0 11.6~39.0
(24.6) (5.2) (1.0) (35) (25.1)
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sediment trap® X3 1, 29 &, A Foll 43z, 3]

Fate] ¥A% A= Table 29 2ot
ke E82e AY 19 F, AFA 2h2} 5022

S: Surface water
B: Bottom water
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Aoz Azrdd. e AF 1, 28 F3 SRl
A} 296.6g/mYd, L&A 955.7g/m¥dE g AR
o KEANAY Wk S22t F 324 w3k
ol EF HEWol 29 3Ed g3 FHFER
dFoz Yyztgd. o] AAE BEQBL] BE
o EAHQ HEBRWE WEQ FEFHAA =
AL ke B8 2 34gmYd(FAEA: 10m), BE
B AEPRFT(1984) 7 B BEHELMES
&/ ol Al ZALEE 0.89~2.10g/mYd (=4 : 0~4m),
1.60~2.34g/m%d(F4: 0~11m), M - F1i(1977) ]
B wERIBANA ZAE 722~154.0gm¥d(E~ %
Al), White and Wetzel(1973) ] £ 2] 4887 IKRE
9] Lawrenceliol A &A1& 112~118g/m¥d(2~3
), & 2ZF(1986)7F AW FAAH F, AF
A AV 09g/mYd, 3.8g/m¥d, Bt 5(1988)°]
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Table 2. Range and mean values of downward flux, time-depth average TSS, settling velocity and I. L. in dry

downward material.

time-depth

. downward flux settling velocity L L
Station 5 average TSS
%
(g/m¥/d) (mg/D) (m/hr) (%)
1-mid 498.0~ 5064 10.30~ 9.64 2.05~2.15 13.5~14.7
bottom 1,292.0~1,366.4 10.20~14.62 3.68~547 13.2~15.9
2-mid 579~ 124.1 9.30~10.0 0.26~0.52 13.8~19.7
bottom 208.6 10.26 0.77 13.1
mid 579~ 5064 9.30~10.30 0.26~2.15 13.5~19.7
(mean) (296.6) (9.85) (1.25) (15.4)
bottom 208.6~1,3664 9.20~14.62 0.77~5.47 13.1~159
(955.7) (11.33) (33D (14.1)
2) ol ik E™AC KBEE ol ik 292 AR 19 F, A <lA 110
el Wk ZIae Mg iy Ane  gm¥d, 27TgmYdE AR 20 0.17g/m%d, 0.37gm?

Table 37 20}, bkt pE SR e A4
19 &, AZAAM A2 2,202.1ug/g dry downward
material, 2,079.1pg/g dry downward material 2 A3
29] 2,052.4yg/g dry downward material, 1,763.8ug/g
dry downward materialll ¥l3le} thh Ehow,
g 1, 28 T8 FFAA 2127.3ug/g dry down-
ward material & Zﬂ%—-‘ﬂ 1,974.0ug/e dry downward
material 20t thh A JEbwch el Rl
wHE WEE EH"} ko) kR RS FF
o] 022%E AZ9 020%Hch T EA UER
o},

/dol wate] &, AZAM Az 659, 7.5 A=
Ech adm AY 1, 28 3 T35 064gmY
dRTE AZFA 197g/mYdZ 319 A= FHR
o] Wodka et al.(1985)°] % Minnesota/ e} i
AR Onondagaiilol A =AM 0.02~0.18g/m%/
d, %8 5(1984)0] HAY BEEHQ PusrHidl
A 28 3.4g/m¥d, White and Wetzel(1973) 9]
BHEW Lawrenefil A =AM 0.0001~0.0032g/
m¥dsk v TP g ¥ Aoz veygth

A 1, 28 &3 PTP= &AM 0.03mgd, A
FolA 0.05mgNE AFNAM tha I o= B
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Table 3. Range and mean values of T-P, P downward flux, time-depth average PTP and settling velocity in dry

downward material.

Station Total Phosphorus P downward flux a‘t]g:-iegt;‘lp settling velocity
10 (mg/g downward material) (gm¥d) g (m/hr)
o ) (mg/D

1-mid 1,931.3~2,473.2 0.96~1.25 0.03~0.04 0.93~2.01
bottom 1,854.9~2,303.3 2.40~3.15 0.04~0.06 1.71~3.59

2-mid 1,649.9~2,454.9 0.14~0.21 0.03~0.04 0.21~0.26

~ bottom 176338 0.37 0.04 0.36
mid 1,649.9~2,473.2 0.14~1.25 0.03~0.04 0.21~2.01
(mean) (2,127.3) (0.64) (0.03) (0.85)
bottom 1,763.8~2,303.3 0.37~3.15 0.04~0.06 0.36~3.59
(1,974.0) (1om (0.05) (1.89)

3. LEEE pEOl EHT el FaRME

WkEtE A 59 #o FEMES 0 2
Z}= Table 49+ 2o}

1) #Ba-P)

AR 1, 28 TS b, EKEANA M HE

e MY T 47 2,127.3ug/g dry down-

ward material, 1,974.0yg/g day downward material
2 FZAAM g2 =24 YERET

2) RIFHK EHERERE (Particulate Inorganic
Phosphorus, PIP)

Table 4. Range and mean values of T-P, POP and PIP in downward material.

. Total Phosphorus POP FIP
Station Total Adsorbed-P NALP Apatite-P
o ( o o ug/g dry downward material )
Imid  1931.3~24732 9885~11986 9428~12746  129.7~1625 6134~9635 166.9~1815
bottom  1854.9~23033 927.7~1,0862  9272~1217.1  100.8~1574 570.5~893.5 199.3~222.8
2mid  16499~24549 8230~14086  827.0~10402  137.1~2658 4837~5275 206.1~252.9
bottom 17638 8482 9156 1083 681.2 126.1
mid 1,649.0~24732 8230~14086  827.0~12746  129.7~2658 483.7~9635 166.9~252.9
(mean) (2,127.3) (1,104.7) (1,022.7) (173.8) (647.0) (201.9)
bottom  1,7638~23033 8482~10862  9156~12171  1009~157.4 570.5~681.2 126.1~222.8
(1,974.0) (954.0) (1,020.0) (1222) (715.D) (182.7)
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(1) Adsorbed-P

Adsorbed-P= HEf T8 EEREET A
71E & olBAE MR FELE, HEY T X
el &3 WEE e Lt o F A2 W
B B gsiyz f4A LEKE BHE &
A= Fe ook

AM 1, 28 BF F, AFMA 44 1738ugi
dry downward material, 122.2yg/g dry downward
material 2 & A i Eghod, PIpel g &4
FRE T2 170% 2 A5 120% Hv} o
EUdth ol Y ERIAE T NTHE KA
of gtsiA BEE REECIEZ EEK FolA K
Fol dAHe 2 RFLHAE 1 REZ AFd H#
Hale 2& olyx yREste Alold BEHUAL
ROl Kbl BB fFH o3 A TAl
FFoR EHYE Aoz AddEd

(2) NAI-P(Non Apatite Inorganic-P)

NALPE ©71709) vl e e o] £ikE
7% B3I BIREZIE s u e #E HED S
KETY] HEERAA wHo] AF 2 RESR
Fe, AlT 854S B8t WWkE oo s T
ghot. o] HE-2 MK KBS pHA S Higkl
g B LAWY Wl o v R1ztEt
A w83t Pefolct

AF 1, 28 B F, ASAM 44 647.0ugk
dry downward material, 715.1yg/g dry downward
material 2 A& X thk Ehon PIPY) e 5
FRE £59 633250 AZNA 70.1% =2 tha
%o

(3) Apatite-P

Apatite-P= KEBEAA WEHERPES 245
A e REow WREY BYTES FHE
B 2o o BYe YWHOR SATY K
BEel S=7b Apatiteo] Wil #HZS ] A7 HE
of pH7} wil - ¥ ¢ke & LBEKREY o5 ¢
oy etorng HAAAQ MBEEREAME Apa-
tite-P2] BHI-E 71 & U= FEielth

AR 1, 28 E3 F, ASNA AH 20194
dry downward material, 182.7yg/g dry downward
material 2 UEN o PIPY i3t Y HRS 3%
oA 197%2 AF9 179% Bt} tha 3ttt of
© TEEoIRRE KEE WEIAM AY HES
o] vh-gglo] MkEstAS S & 4 drh

oje] ANZRE W HHES FHE KT
K ERREECPIP S AA 1, 28 B3] F, HFdA
Zy7} 1,022.7ug/g dry downward material, 1,020.0ug

/g dry downward material2 KEHS = Xol&
Aol flem TPAl W PIPY LHFERL F, A
Foll A A7 481%, 51L7% 2 AFAM i 23
thool= KES tHRESHA KTk BHEEEES &
2 AT BT AR Ed 9% Ao
2 @vdo

= ¥
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