st=alzd =2 745H8|X|, M35 H|55(2000)
J. Env. Hith. Sci., Vol. 35, No. 5, pp 376~385(2009)

ElXE EQo| JAAR

HEQ

I 34

k.

AT Sk AEAF S,

(2009. 9. 20. F<2009. 10. 5.

=20 0xl= #

AP
*i*itﬂff” 37 F-st=
FA2009. 10, 21. 2)=H)

Analysis of Sediment Nutrients as Potential Sources of the
Lake Water Quality

Joon-Oh Jung*

* Young-Woo Kim'

Department of Automotive Engineering, Hoseo University
*Department of Environmental Engineering, Hoseo University
(Received September 20, 2009/Revised October 5, 2009/Accepted October 21, 2009)

ABSTRACT

The characteristics of Lake Cheonhoji water and sediment were investigated in oder to utilize these as fundamental
materials for the management of lake water quality. The hydrographic properties of Lake Cheonhoji which are relatively
low chance of nutrients loading from the watershed and a long retention time of lake water, lead to the probability of
high lake productivity. It was also observed that lake water showed stratification during summer and complete mixing
during fall, even though water depth was relatively shallow. The trophic state was eutrophic to hypertrophic from sum-
mer to late fall. The overall properties of the sediment were oligohumic, high ignition loss and high composition of NAI-
P and Resid.-P, which might serve as potential pollution sources of lake water quality. In laboratory scale experiments,
it was observed that leaching potential of nutrients in the sediment was greatly dependant upon water temperature and
dissolved oxygen. Finally, water pollution in Lake Cheonhoji was considered to be largely due to the adverse cycle of
uncontrollable eutrophication, which resulted in the subsequent occurrence of dead algae and animal plankton, organic
sedimentation, reduction of dissolved oxygen and nutrients leaching, which again reinforced the cycle of eutrophication

in the lake.

Keywords: lake, trophic state, sediment, oligohumic, leaching potential
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Fig. 1. Schematic apparatus for extraction of water pollutants from sediment.
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Table 1. Hydrographic characteristics of Cheonhoji
o714 RE MA ANE9 JAYAF &EEmym®- Planned reservoir capacity 1,014,000 ton
day), A % FE H5EAZm), V& -87]9 Present reservoir capacity 993,700 ton
SR, €& =2 olF9 Z3F 0P = Storage rate 98.0%
Col tid B4 0 AEA FEmehelth Ce A Mean depth 3m
=4 0HEA FE(mg/leli, C= 7] SYEA Reservoir area 33.0 ha
ES(mg/lelH, = A ANFAE] A 7Hday) Basin area 850.0 ha
o]t} Length/hight of dike 471.0/13.0 m
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Fig. 2. Sampling sites marked on Cheonhoji water depth
contour map.
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Table 2. Water quality of Cheonhoji at various sites and water depths

Depth Temp. H DO COD T-N T-P Chlorophyll-a
(m) ®) P (mg/l) (mg/l) (mg/l) (mg/l) (mg/m’)
surface 28.0 9.3 93 52 4.6 0.29 45.1
Summer 2 26.6 7.7 8.5 26 43 0.44 163
4 25.7 75 7.7 24 5.0 0.57 8.5
Near 72 24.4 7.1 23 27 6.0 0.66 9.0
effluent
(Site 2) surface 19.5 73 8.9 1.3 14 0.19 313
Fall 2 195 73 8.3 13 1.0 0.12 29.0
4 195 73 94 12 1.7 0.07 343
72 194 73 8.5 14 1.6 0.10 213
surface 28.1 9.6 93 4.8 4.2 0.39 41.7
Summer 2.5 26.5 7.9 82 23 4.7 0.53 163
Cei‘;r of 47 25.8 75 8.1 19 5.6 0.62 9.2
(Sitee3) surface 19.8 73 8.6 17 13 0.08 312
Fall 2.5 19.5 73 8.4 13 0.9 0.10 36.9
4.7 193 73 9.1 17 L1 0.09 35.8
surface 29.8 102 10.6 43 34 0.18 134.1
Near  Summer ) 5 282 9.4 9.4 ; ; ; 62.7
influent
(Site 8) Fall surface 20.2 74 95 0.9 L1 0.07 41.7
23 192 74 8.7 16 1.0 0.07 339
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Table 3. Eutrophication parameters and trophic state indices unit: mg/m’
. . . . . Site 2 Site 3 Site 9
Oligotrophic Mesotrophic ~ Eutrophic ~ Hypertrophic

Summer Fall Summer Fall Summer Fall

T-N <400 400~600 600~1500 >1500 4,600 1,400 4,200 1,300 3,400 1,100

T-P <15 15~25 25~100 >100 290 190 390 80 180 70

Chlorophyll-a <3 3~7 7~40 >40 45 31 42 31 134 42
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Table 4. Chemical characteristics of sediment of Cheonhoji and influent streams

Site No. Tgnition T-N T-P Types of phosphorus (mg/kg)

loss (%) (mg/kg)  (mglkg) Ads.-P NAL-P Apat.-P Resid.-P

1 11.5 7.7 2336.4 3601.1 11.4(0.3) 1663.4(46.2)  141.4(3.9) 1784.9(49.6)

2 8.0 7.4 1212.0 3139.1 4.5(0.1) 1495.3(47.6)  338.7(10.8) 1300.6(41.4)

3 7.4 8.4 1334.6 3401.7 2.5(0.1) 1903.3(56.0)  152.0(4.5) 1343.9(39.5)

4 8.1 79 1188.8 33247 16.4(0.5) 1517.8(45.6)  102.2(3.1) 1688.3(50.8)

5 2.7 6.8 774.6 1352.9 19.4(1.4) 623.3(46.1) 71.7(5.3) 638.5(47.2)

6 5.0 8.0 1167.1 2726.4 8.2(0.3) 1388.5(50.9)  165.2(6.1) 1164.5(42.7)

7 3.0 7.2 382.4 652.6 1.6(0.2) 332.4(50.9) 48.0(7.4) 270.6(41.5)

8 10.6 79 1490.1 2953.4 29.5(1.0) 1436.3(48.6) 88.0(3.0) 1399.6(47.4)

Anseo 34 8.4 166.3 643.6 6.0(0.9) 279.3(43.4) 37.3(5.8) 321.0(49.9)
Manghyang 0.7 7.9 39.0 728.1 6.8(0.9) 671.2(92.2) 40.9(5.6) 9.2(1.3)
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Table 5. Comparision of nutrients in sediments

Aol Faolow FAutdr), AeA HHYEY] X
2 20 FEA, F2, FeEdY] Hagst 2y
gle] w3 350 EHEY EAS v wsE (Table 5
22) A3A HHEYY FHA4e AN X3 v
o w22 2 °M°1°L} 219 A5 v
g x| e] 4R 4ED] B2 FRIE UERTh &
Y <o R¥= &5 7%5*301 NV ESE Jow B
2 Ads-PO] -, BF AR wlaE ghgko] Wk
o4 H|wE £&71F5Al0] 2 NAILP9 Resid-P7F €
53] A A=EAT}. Herodek® Intanocvics'Ve H|
AEG F o] EAFeol ufE & 78S H7t
siet, 34 EHEYY] =7 - 318k 27lo] W3}
g w z}zb Ads.P 9F 65%, NAL-P 35%, Resid.-P
17%, Apat-P2| 11%7} =¥tk ¥ 739t} webA
T 2, 84 pH T 34 50| wisle
A9 19 AeE 7FeAe A4 =rka dAdEy o]
49 852 FsA9 F8 4 oY 98
g Zlog F=H.

[Ulﬂ

4. ElMEYol pAlsE
HAEGe] PAstES Yk Pels ol o

Unit: mg/kg

Cheonhoji Daechung'? Paldang'? Chungpyung'?
T-N 1399.9 2097.0 1100.0
TP 2944.6(100.0) 2097.0(100.0) 1073.0(100.0) 480.0(100.0)
Ads.-P 12.5(0.4) 70.0(3.3) 22.02.1) 28.0(5.8)
pzil;;;;zs NAIL-P 1433.2(48.7) 721.0(34.4) 262.0(24.4) 100.0(20.8)
Apat.-P 139.4(4.7) 525.0(25.0) 459.0(42.8) 112.0(23.3)
Resid.-P 1359.5(46.2) 780.0(37.2) 330.0(30.8) 240.0(50.0)
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Table 6. Decomposition indices of sediment

Humosity level It%r:_ltiﬁzol;:;/ C/N
Polyhumic > 25 > 15
Mesohumic 20~25 10~15
Oligohumic <20 <10

Cheonhoji sediment  8.97(7.0/0.78)  2.69(2.10/0.78)

() : average contents (%) of sediment in dry basis.
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