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Operation of CROM System and its Effects of on the Removal of Seston in a Eutrophic Reser-
voir Using a Native Freshwater Bivalve (Anodonta woodiana) in Korea. Kim, Baik-Ho, Soon-
Ki Baik', Su-Ok Hwang® and Soon-Jin Hwang* (Department of Environmental Science, Kon-
kuk University, Seoul 143-701, Korea; Department of Environmental Engineering, Dongshin
University, Naju 520-714, Korea; Paldang Dam Office, Korea Water Resources Corporation)

A ‘continuous removal of organic matters (CROM) system’ using a native freshwater
bivalve in Korea Anodonta woordiana, was developed to determine its potential of
controlling various sestons in eutrophic lake system, and to evaluate its effect on
water quality improvement under consideration of sediment addition as habitat. We
designed CROM experiments with four treatments: no mussels and no sediment (W,
negative control), no mussels and sediment (WS, positive control), mussels and no
sediment (WM), and mussels and sediment (WMS). The experiments were performed
at the condition of 18~25L h™! of inflow, mussel density of 486.1 indiv. m~2, and tem-
peratures between 15 and 22°C for 13 consecutive days. Physicochemical and biolo-
gical parameters were measured at daily (10:00 am) intervals after the mussel addi-
tion. Results indicated that mussel stockings without addition of sediment effectively
removed sestons (suspended solids and chlorophyll-a) at nearly same level over 80
percentage of the control during the study, while there were no differences in removal
activities of sestons between with and without sediment (P>0.5). Therefore, it clearly
suggests that CROM system using A. woordiana has a strong potential to control the
seston in surface water of eutrophic lake.

Key words : continuous removal of organic matter, CROM, freshwater bivalve, Ano-
donta woodiana, sediment, eutrophic lake waters
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Table 1. Numerical characteristics and environments of
native freshwater bivalve Adonata woordiana
used in the study of CROM.

Characteristics and

Parameters .
environments

Sampling sites Gapyung str., Hongcheon str.

Sampling method Net with jaw and by hand
Water depth (m) <2.5

Total numbers of mussels used 280

Animal density (indiv. m %) 486.1

Shell length (cm) 8.7+£1.0

Shell width (cm) 53+0.7

Animal weight (g) 77.7+17.8

Ash-free dry-weight (mg) 1.6+04

Organisms shared with habitat  Corbicula leana
Unio douglasiae

Cipangopaludina chinensis
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Fig. 1. Schematic diagram of continuous removal of or-
ganic matters (CROM) system using a native fresh-
water bivalve Adonata woordiana. W: no mussels
and no sediment (negative control), WM: mussels
and no sediment, WS: no mussels and sediment
(positive control), WMS: mussels and sediment, A:
analysis of water quality.
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313k (input pipe), A A= (reservoir), -2 4 7] (flow-
controller), A% Z (experiment), ¥4} & (analysis), ¥4
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1. 92924

g2 2 ALY #F7e9-5 pH, AVAEE, &
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(YSI 600QS-O-M, YSI Inc., USA)E ¢]4-3}¢l 3, Chl-a,
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X 500G= 2087} 4188832 (VS-5000N, Vision Sci-
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MECASYS Inc., Korea)E o]&3l E3 =5 &34
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11, JEIO Tech Inc. Korea)o| A 24417 EF AzA)Z
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tiond, £&%7]¢1 (PO,-P)2 ascorbic acid®¥, 18|37 &
Q1 (TP) persulfate ¥3] F $FEF7]ql Aoz =
2515} (APHA, 1995).
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7] $]8}ed Turkey's THD test$} ANOVAE AlA|s}go).
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Fig. 2. Comparison of suspended solids in the time between return and discharge of treated water by CROM system. W:
no mussels and no sediment (negative control), WM: mussels and no sediment, WS: no mussels and sediment (posi-
tive control), WMS: mussels and sediment. Attached character r’ means return of treated water.
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2 FEE-NO,-N (F=8.001, P<0.0001), NH,-N (F=
55.190, P<0.0001), TN (F=12.479, P<0.0001), PO,-P
(F=20.449, P<0.0001), TP (F=8.442, P<0.0001)& 9 &
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Table 2. Differences in water quality parameters between absence and presence of sediment x between with and without
mussel stocking.

Variables Unit Lake w WM WS WMS F P

Water temperature  °C 5.42+0.51 6.61+1.05 6.62+1.06 6.65+1.06 6.661+1.07 0.309 P=0.871
Electric conductivity pScm™ 278.43+4.18 289.79+8.63 292.00+8.73  290.00+8.79 292.43+8.80 0.515 P=0.725
Dissolved oxygen mgL?! 13154030 12.74+042 12.28+0.47 12.33+0.40 12.17+£0.44 0.978 P=0.426

Turbidity NTU 10.24+0.55° 8.02+0.38"  2.54+0.15° 7.51+0.37° 2.68+0.16*° 93.763 P<0.0001
pH 8.04+0.03 8.04+0.03 8.02+0.02 8.02+0.02 7.9940.02 0.623 P=0.648

Suspended solids mgL'  17.14+3.25° 13.30+2.77°  4.02+1.09*" 13.00+£257"¢ 3.71+1.14 6.685 P<0.0001
Chlorophyll-a ugLt 9.92+1.88> 8.83+0.71*  1.38+0.12 7.57+0.57" 1.93+0.23* 17939 P<0.0001
NOy-N ug Lt 9.13+£0.95* 10.23+1.08* 19.35+2.79" 9.80+0.922 18.31+2.25" 8.001 P<0.0001
NOsx-N ugL! 169+£0.03  1.73£0.03 1.756+0.04 1.684:0.03 1.70+0.04 0.579 P=0.679

NH,-N ugL™l  23.86+6.16* 16.07+3.89° 424.36+43.75" 21.34+4.51* 399.14+46.72® 55190 P<0.0001
Total nitrogen mgL™! 2.46+0.03* 2.39+0.02° 2.97+0.18" 2.39+£0.04* 2.89+0.12°> 12479 P<0.0001
PO,P pg L1 7.44+152* 6.30£1.22° 91.59+1510° 6.64+1.15° 90.34+16.93> 20.449 P<0.0001

Total phosphorus mgL™! 5.42+0.51* 6.61+1.05° 6.62+1.06" 6.65+£1.06° 6.66+1.07° 8.442 P<0.0001

W: no mussel without sediment (negative control), WM: mussels without sediment, WS: no mussels with sediment (positive control), WMS:
mussels with sediment.

Bold alphabets (%, * and °) are significant differences by analysis of Turkey’s THD test (n=14).
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Fig. 3. Changes in the environmental parameters of the eutrophicated reservoir waters by native freshwater bivalves
Adonata woordiana, in the presence and absence of sediment. Temperature: water temperature (°C), Conductivity:
electric conductivity (uS em™), Turbidity: NTU, DO: dissolved oxygen (mg L), 8S: suspended solids (mg L!). W:

no mussels and no sediment (negative control), WM: mussels and no sediment, WS: no mussels and sediment (posi-
tive control), WMS: mussels and sediment.
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Fig. 4. Changes in nutrient release of native freshwater bivalve Adonata woordiana in the presence and absence of sedi-
ment. All values means relative increases of nutrients ( X production) to the level of reservoir. Values between 0 and
1 means a slightly decrease in laboratory after transported from the lake. W: no mussels and no sediment (negative
control), WM: mussels and no sediment, WS: no mussels and sediment (positive control), WMS: mussels and sedi-
ment.
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