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Abstract Most reservoirs in Korea have a low water depth and are small in size. Water pollution of the reservoir
is serious because of the organic matter flowing from livestock wastewater, domestic sewage, and farmland. In this
study, an attempt was made to improve the water purification effect by replacing the secondary dam installed in the
depression area of the agricultural reservoir with the riprap dam. To evaluate the long-term performance, a riprap dam
was installed in a reservoir in Gyeonggi province and water purification effect for 36 months was measured. The field
test results showed that COD was 14.6%, SS 38.6%, T-N 9.5%, and T-P 11.2%. The concentrations in the influent
water exhibited a significant change according to season, and the water purification effect increased with increasing
concentration of influent water. The pollutant flowing into the lake from the depression area can be blocked
effectively if the secondary riprap dam for water purification is installed in the agricultural reservoir.
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Fig. 1. Site test construction
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(a) Influent (b) Effluent

Fig. 2. Secondary dam for water purification
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Table 1. Physical properties of crushed aggregate and
volcanic pumice

Coarse Gradin Density ab:t)]at‘:iron Unit volume
aggregate e (g/cmS) rp weight (t/ms)
ratio
Crushed stone| 5~ 13mm 2.81 0.8 1.690
Pumice 5~8mm 1.04 16.1 0.392
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Table 2. List of EM considered in this study

No. Identification Homology (%)
DS04 Bacillus flexus 99.93
DS05 Bacillus firmus 99.86
DS07 Brevibacillus agri 99.36
DS09 Bacillus circulans 99.53
DS10 Lactobacillus farraginis 99.59
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Table 3. Mixing design of porous concrete

Unit volume weight(kg/mz)

Porosity | W/C
%) %) Coarse aggregate
’ Tl w W Ad®
cs? P’
15 25 | 438.0 | 985 11.0 | 1521.0 62.5 1.75

*1) C : Cement, 2) W : Water, 3) CS : Crushed Stone,
4) M : Microorganisms, 5) P : Pumice,
6) Ad. : Admixture

Table 4. Mixing design of ordinary concrete

Unit volume Weight(kg/m’z)

w/C S/a

%) %) Coarse aggregate

c” w? Ad”
cs? s¥

40.0 39.5 [437.5 175.0 1078.1 | 682.8 | 525

*1) C : Cement, 2) W : Water, 3) CA : Coarse aggregate,
4) S : Fine aggregate, 5) Ad. : Admixture
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Table 5. Analytical items and methods

Analytical item Methods Note
Potassium permanganate Oxidizing
Divinl L
CODvin(me/L) method agent-KMnOy
. Glass fiber filter
SS(mg/L) Vacuum filtration method
T-N(mg/L) Ultraviolet absorption .
spectrometry

T-P(mg/L) Ascorbic acid reduction method -
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Fig. 2. Secondary dam for water purification

Table 6. Water quality tendency in target reservoir

Annual COD SS T-N T-P
average (mg/L) (mg/L) (mg/L) (mg/L)
2014 153 19.3 2332 0.189
2015 24.1 41.7 2.660 0.255
2016 243 43.4 2.185 0.208
2017 19.7 48.1 2.267 0.322
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Table 7. Concentration and removal efficiencies of
Secondary dam for water purification
Influent average Effluent Rer?lovz}l
Item ) average (mg/L) efficiencies
(mg g average(%)
CODwin 22.1 18.6 14.6
SS 55.8 32.6 38.6
T-N 2.743 2.491 9.5
T-P 0.243 0.220 11.2
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