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SUMMARY

l. Title

“Influences of Bottom Sediment on the Water Quality of Seoha Stream Weir ”

Il. Objectives and Importance

Seoha weir is located downstream where Gyeongan stream finally inflows into
Paldang reservoir. This area is important because the check point to assess the
first phase of Total Pollutant Load Management System (TPLMS) implemented by
Gwangju City is established.

Water quality of Seoha weir depends on the internal loading such as
photosynthesis and bottom sediments as well as the external loading from
upstream activities. If the bottom sediment is really a factor on water quality,
dredging can be an alternative management measure to reduce pollutant load.

The objectives of this study are to make assessment of influences of bottom
sediments on water quality, and to evaluate the applicability of sediment dredging
as an additional load reduction measure to improve water gquality of Seoha stream

weir.

Ill. Research scope

In order to assess the influences of bottom sediment on water quality, following
measurements were made.

1) Estimate pollutant loads from the bottom sediment based on mass balance
concept(/n situ measurements of inflow loading and outflow loading).

2) Measurements pollutant concentrations in the sediment to asses the pollution
level and influence potential (compare pollutant level with other contaminated

sediments)



3) /n sitv and laboratory measurements of sediment oxygen demands and
pollutant load from bottom sediment (compare the SOD and pollutant loads with

other cases)

IV. Results

The Seoha weir has a maximum width and depth about 200m and 4m,
respectively. The flow velocity ranges from 0.025 to 0.05 m/s and flow rate ranges
1.86 ~ 4.6 m%/s.

Water quality show a temporal variation but spatial variation for a given time is
relatively small. Water quality measurements show that COD is 8 to 28mg/L, BOD
is 1 to 16 mg/L, T-P is 0.16 to 0.42 mg/L, T-N is 1 to 5 mg/L, SS is 4 to 61
mg/L, and Chl-a is 0.3 to 40 mg/m® NH3-N is 0.08 to 0.20 mg/L, NO2-N is 0.03
to 0.07 mg/L, NO3-N is 1.8 to 3.6 mg/L, PO4-P is 0.2 to 0.6 mg/L.

Analysis of inflow and outflow loadings using simple mass balance show that
there are some variations found according to the pollutants(<table 1>). However,

there is no consistent evidence that the sediment can be a source of pollutants.

<Table 1> calculation using simple mass balance

= SP COD BOD T-P T-N NO2—N | NO3—N | NH3—N | PO4—P

Clma/L) In 3.99 2.76 0.19 4.05 0.0616 2.3 0.11 1.52

Out | 3.83 6.09 0.14 3.53 0.0618 2.16 0.126 1.25

QC In 18.35 12.7 0.87 18.63 | 0.28336 | 10.58 0.506 6.99

(g/s) Out | 17.62 | 28.01 0.64 | 16.24 | 0.28428 | 9.94 | 0.5796 | 5.75
Q:Cout—Q-Cin

(a/s) -0.73 | 15.31 | -0.23 | -2.39 | 0.00092 | -0.64 | 0.0736 | —1.24

_Vi_



22 SP COD BOD T-P T-N NO2—-N | NOs3=N | NH3=N | PO4—P
In 14.79 2.94 10.5 0.65 0.14 6.8 0.51 1.45
C(mg/L)
Out 11.79 2.54 11.81 0.63 0.13 7.7 0.57 1.25
In 27.51 5.47 19.53 1.21 0.26 12.65 0.95 2.7
QC(a/s)
Out | 21.93 4.72 21.97 1.17 0.24 14.32 1.06 2.32
Q'Cout_Q'Cin
(a/s) -5.58 | -0.75 | 2.44 | -0.04 | -0.02 1.67 0.11 -0.38

Bottom sediment distribution shows that mud sediments are dominant central
parts of near the Seoha weir and sediments are getting coarser toward upstream.
Pollutant concentrations in the sediment range 16~724.8 mg/kg (COD), 1.64~
12.64 mag/kg (TP), 5.6~76.8 mg/ka(TN), 0.32~21.6 mag/kg (NHs), 0.092~0.544
ma/ka(NO), 4.8~18.4 mg/kg (NO3), and 5.64 to 32.16 mg/kg(PO.). These pollutant
concentrations are much smaller than the available sediment quality criteria for
environmental dredging. These values are also relatively very small compared with
the reported contaminated sediments in other reservoirs.

Measured SOD ranges 0.190~0.802 g-m_z-d_1 and it depends on sediment types
and experimental conditions(/n s/tu/laboratory, light/dark). However it is evident that
these values are much smaller than the typical ones measured from other mud
sediments. Pollutant loading data show no consistent figures that the bottom
sediments act as a source of pollutants.

Al study results indicate that bottom sediments in the Seoha weir show only
limited effects on the water quality. It implies that sediment dredging is not an

effective option or management measure to reduce pollutant loading.

- vii -



<Table 2> SOD of seoha weir waters
(&+2: g'm2d™")

Date Light condition SOD(207C) Remark
i .32
8/12 light 0.327
dark 0.577
iaht 0.358 Laboratory
ig . )
9/05 dark 0.420 (sedlmesn;(st)aken at
10/29 light 0.313
dark 0.395
light 0.747
2 / I
11/25 Jark 0.802 n situ at SP6
light 0.190
12/01 9 Laboratory (SP24)
dark 0.318

<Table 3> Pollutants loadings from bottom sediments
(S92 mg-m2d’")

Date | Condition T-N T-P NOs—-N NO2>—-N NH3=N PO4—N
8/12 light -197.37 -0.66 -32.89 -1.84 5.92 87.5
dark -6.58 -2.63 -26.32 -2.04 14.47 24.34
9/5 light 278.71 8.26 20.65 0.21 74.32 1.03
dark 237.42 -0.52 -41.29 -0.52 68.13 -42.32
10/29 light 550 12 =70 0.8 21 -76.6
dark 440 16 =40 0.1 47 32
19/1 light -60 -12 40 -0.4 0.4 -30
dark 60 0 -60 0.2 2 -80

V. Future Applications

This study could provide baseline data in assessing and selecting a proper
checking point for TPLMS implementation. It also can apply as basic data for a
feasibility study on sediment dredging in order to have water quality improvement

and load reduction measure in other similar conditions.
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