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Abstract

This study has been conducted to assess blackish-water phenomena in Dam reservoir. To

searching for the reason, we survey physical changes in reservoir and analyze metal and

organic content in particulate materials and water.
The blackish-water phenomena in lake A are occurred with turbidity increases in turnover
season irregularly. It was reported on 6 Jan. 2005 weakly and the water column mixed with
35~40m depth and water temperature shows 7°C. The turbidity of AD and AM site increased
up to 20NTU. Especially, AN site shows 27NTU, such a result makes that Dam manager

conclude it to blackish-water phenomena. The results of sequential extraction analysis show
that over 80% of Al, Cr and Fe is existed in residual form in sediment. On the other hand, the

most part of Mn shows exchangeable and carbonates form, which have a good possibility of
release to water column. Mn contents in pore waters of the sediment samples are also found to
be ~4 times higher than Fe contents. The metal contents in pore water of different dam sites are
in order of AN (Fe: 9.98, Mn: 40.6) > AD(8.33, 37.5) > DD(1.91, 2.55).
According to the results of extracted organic materials from sediment, humic substances is
occupied with over 85% in total organic carbon including 23~45% of humic acid (HA) and
0.9~8.5% of fulvic acid (FA). However, HA content in pore water is not detectable while FA
contents, acid-soluble humic fractions is higher than that of sediment(10~15%). which
indicating that FA is a main humic components affecting water color. The color unit per DOC of
FA in pore waters of different dam sites are found to be higher in lake A than lake D.
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From the results, it could be suggested that blackish-water phenomena of lake A are mainly

arise from higher concentration of Mn and water soluble organic fractions (e.g.,, FA) released

from sediments as well as the strength of turnover in Dam reservoir.

Key words : blackish-water, physical change, metal content, organic content
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E1 54 EHz0| 22 - 351N 54
Soil . . < 63 (mP Organic matter® | Water content

Sail color? d

Samples texture Of €010 %) %) (@/g-sed) pH

AD Silty clay 7.5YR 4/4 99.7 (52.9) 14.4 £1.01 13.30 + 147 6.3

A lake AN Clay 10YR 3/N 99.8 (63.3) 14.0+1.03 6.69£0.56 6.1
AM Clay 10R 3/2 99.9 (64.7) 10.4£0.95 2434046 6.4

DD Clay 10YR 4/2 99.8 (62.5) 15.24+0.89 3.16 + 1.02 6.5

D lake DN Silty clay 7.5YR 3/4 99.9 (56.2) 11.9+1.48 5.48+0.49 6.5
DH Silty clay 10YR 4/1 99.9 (42.8) 10.1+0.98 455+0.82 6.7

3Soil color (by Munsell Color Chart)

bValues in the parenthesis are the percentage of clay
¢Oven-dried coil basis (by KS-F2104 Method)

dby 1: 5 (Soil : H,O)
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- Alake D lake
Characteristics

AD AN DD

Extracted volumes (ml)? 90 85 91
pH 6.60 6.76 7.11
DO (mg/L) 1.50 1.77 1.65
TOC (mg/L) 29.3 33.9 175
Color unitsP 3449 | 2522 55.2
Metals Mn (mg/L) 37.5 40.6 2.55
Fe (mg/L) 8.33 9.98 191

2 obtained by centrifugation of 200g sediment samples at
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H3 54 EXN20| ZRshs 5 42 EASY
Samples Total-OC? Humin-CP HA-C FA-C Others®
g/kg Uw/w) | g/kg % of TOC) | g/kg (% of TOC) | g/kg (% of TOC) | g/kg (% of TOC)

AD 30.29 (3.03) 19.25 (63.54) 7.55 (24.92) 0.18 (6.56) 3.31 (10.93)

Alake AN 31.70 (3.17) 18.36 (57.90) 7.91 (24.96) 0.86 (2.70) 4.58 (14.44)
AM 21.10 (21D 10.77 (51.02) 8.07 (38.24) 1.53 (7.23) 2,58 (12.72)
DD 32.19 (3.22) 18.88 (58.02) 7.08 (23.85) 0.90 (2.80) 4.73 (14.70)

D lake DN 16.91 (1.69) 6.39 (37.78) 6.92 (40.99) 1.43 (8.46) 2.17 (12.82)
DH 18.19 (1.82) 7.14 (39.25) 8.31 (45.68) 0.21 (1.16) 253 (139D

% measured by TOC analyzer in solid mode
b as humin residues(humin extractant, g X organic carbon %)

¢ non-humic fractions, determined by differences [(Total-OC) - (humin-C + HA-C + FA-C)]
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. Alake D lake
Characteristics

AD AN DD

TOC in pore watera (mg/L)|  29.3 33.9 17.5

HA (mg/L) n.db nd. nd.

EA mg/L 3.4 3.4 1.1
(%)d 113 | 10.0) | 4.7

Otherse mg/L 260 | 305 164
(%)d (88.7) | (90.0) | (85.3)

2same as TOC of 3 2.

b not detectable

¢ non-humic fractions, determined by differences (TOC -
FA contents)

d percentage of organic fractions in pore water based on
oC
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