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Development and Operation of Canal-type CROM for Water Quality Improvement of Eutro-
phic Reservoir: Mussel Density Effect. Kim, Baik-Ho, Han-Na Min, Song-Hee Lee and Soon-
Jin Hwang* (Departments of Environmental Science, Konkuk University, Seoul 143-701, Korea)

A novel or canal-type continuous removal of organic matter (C-CROM) with combined
freshwater bivalves (Unio douglasiae and Anodonta woodiana) was developed to
improve the water quality (IWQ) of eutrophic reservoirs. The first experiment was
performed for 12 days to measure the IWQ using 256 individuals of combined bivalves
(ca. 7:8), at the same density that distributed in the collection stream. The second
experiment was conducted to evaluate the efficacy of IWQ with the addition of each
30% of two mussels for 14 days. Results indicated that a novel C-CROM significantly
decreased suspended solids, chlorophyll-a, transparency, total nitrogen and phos-
phorus, and increased ammonium and biodeposition (#-test, P<0.001 for all), while
other dissolved inorganic nutrients such as NO,, NO;, and SRP did not change (/-test,
P>0.5). Daily IWQ performances of C-CROM with combined mussels was about two
times higher to the previous studies using single species where less suspended inor-
ganic nutrients were released except for ammonia. Collectively, a C-CROM is more
strategic to the water quality improvement of eutrophic lake.

Key words : canal type-CROM, eutrophic reservoir, freshwater bivalves, Unio dougla-
siae, Anodonta woodiana, water quality improvement
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Fig. 1. Canal-type continuous removal of organic matters
using a combined freshwater bivalve (C-CROM)
system. A: upper-view, B: a mussel stocking lattice
with 1 x 1 cm stainless grid, C: whole diagram. IN:
the input part of eutrophic lake water, OUT: the
discharge part of treatment water. H1, H2, and H3:
harvesting mouths of biodeposition.
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Fig. 2. Mussel size distribution (a) and their abundance
(b) of two domestic freshwater bivalves (Unio doug-
lasiae and Anodonta woodiana) used in this study.
All mussel height of U. douglasiae is below 4.2 cm,
while those of A. woodiana is over 4.2 cm.
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Fig. 8. Continuous water temperatures (°C, a) and light in-
tensities (Ix) at 30 minute interval (b) during CROM-
I and CROM-II experiments using a combined fresh-
water bivalve (Unio douglasiae and Anodonta wood-
iana) collected from the North Han-River, South
Korea. The gray stick(s) in figure is the border of
CROM-I(left) and CROM-II experiments (right).
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Table 1. Paired ¢-test results on the water quality by con-
tinuous removal of organic matters using combin-
ed freshwater bivalves with Unio douglasiae and
Anodonta woodiana collected from the North
Han-River, South Korea.

CROM-I CROM-II
Parameters
t P t p
Water temperature —0.179  0.8578 3.325 0.0010
Light intensity —46.432 <0.0001 -52.893 <0.0001
Electric conductivity -3.375 0.0062 -3.893 0.0019
Dissolved oxygen 1.876 0.0874 2.261 0.0416
pH 0.485 0.6370 -0.699 0.4971
Turbidity 9.732 <0.0001 22455 <0.0001
Chlorophyll-a 7.744 <0.0001  20.775 <0.0001
Suspended solids 7.920 <0.0001 17.042 <0.0001
NO,-N 1.277 02277 -0.984 0.3430
NOg-N -0.476 0.6434 -0.440 0.6671
NH;-N -5.365  0.00023 -10.671 <0.0001
Total nitrogen 3.701  0.0035 7.554 <0.0001
PO,-P -0.639 0.5360 —2.181 0.0482
Total phosphorus 5439  0.0002 13.748 <0.0001

CROM-I: CROM operation with combined mussels (Unio dougla-
siae and Anodonta woodiana) for 12 days. CROM-II: CROM opera-
tion with mussels (addition of each 30% of mussels into the CROM-
I) for 14 days. Minus or plus ¢ values means a mussel-mediated
increase or decrease of each parameter, respectively, compare to
no mussel-containing CROM operation.
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Fig. 4. Daily variations of physicochemical parameters during CROM-I and CROM-II experiments using a combined fresh-
water bivalve (Unio douglasiae and Anodonta woodiana) collected from the North Han-River, South Korea. The gray
stick(s) in figure is the border of CROM-I (left) and CROM-II experiments (right).
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Fig. 5. Daily variations of concentrations of nutrients during CROM-I and CROM-II experiments using a combined fresh-

water bivalve (Unio douglasiae and Anodonte woodiana) collected from the North Han-River, South Korea. The
gray stick(s) in figure is the border of CROM-I (left) and CROM-II experiments (right).
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Fig. 6. Comparision of mean clearance rates based on the
suspended solids (CR-ss) and chlorophyll-a (CR-chl)
and biodeposition between CROM-I and CROM-I1
experiments using a combined freshwater bivalve
(Unio douglasiae and Anodonta woodiana) collected
from the North Han-River, South Korea.
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